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(57) [Abstract]

[Purpose] To provide a personal computer which can adopt a
mode suitable for a user environment centered on a pen input
operation and a mouse input operation while retaining a mode

which can use a keyboard.

[Configuration] It is a personal computer made up of a main
part 101 provided with a keyboard 104 on the front, a cover
part 102 provided with a display means 105 on the front and a
coupling mechanism 103 used to couple one end of the main
part and one end of the cover part with both the display
device 105 and the cover part 102 facing main part 101 and
which can open and close both of these. This coupling
mechanism 103 is structured so that it can open the cover part
102 so that it exceeds 180° relative to main part 101. It should
have a display reverse switch 106 so that display means 105

can be switched upside down.

&1

105 &Kt
( 102: B4R 8

120 F it

121: 4.

o«

vt
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[Claims}

[Claim 1] An electronic machine and device characterized as
being in a state wherein a main part having a keyboard on the
front side, a cover part having a display means on the front
side and a front side of said main part and the front side of
said cover part facing each other; made up of a coupling
mechanism wherein one end of the main part and one end of
the cover part are coupled; the invention characterized as said
coupling mechanism heing a structure wherein it can open said
caver part to an angle relative to said main part which exceeds
180°.

[Claim 2] The electronic machine and device described in Claim
1 wherein said display means is provided with a switching
means used so that the symbols displayed can be displayed at
the top and then turned upside down.

[Claim 3] The electronic machine and device described in Claim
1 wherein said coupling mechanism is a structure which can
essentially place the abovementioned cover part relative to
the abovementioned main part within a range from 0° to
360°c.

[Claim 4] The electronic machine and device described in Claim
3 wherein said display means is provided with a switching
device which makes it possible for the symbols displayed to be
displayed at the top and then turned upside down.

[Claim 5] The electronic machine and device described in any
of Claims 1 through 4 wherein said keyboard is provided with a
second keyboard which invalidates input from the keyboard.
[Claim 6] The electronic machine and device as described in any
of Claims 1 through 4 wherein it is provided with a detection
means used to detect when the main part is at an angle within a
predetermined range relative to a perpendicular line and the
abovementioned keyboard is provided with a third switching
means used to invalidate the input from the keyboard based on
the value detected by said detection means.

[Claim 71 A personal computer characteristic in that it is
provided with a keyboeard on the front, a coupling mechanism
which couples one end of the main part and one end of the
cover part in a state wherein the main part which stores the
electronic circuit, the cover part which is provided with a
display means on the front and the front of said main part and
the front of said cover part are facing one another so that both
can be opened and closed; said coupling mechanism consists
of a structure which can open the cover part at an angle

relative to the cover part which exceeds 180°.

[Claim 8] The personal computer as described in Claim 7
wherein said display means is provided with a switching means
used so that the symbols displayed can displayed at the top

and then turned upside down.

[Claim 9] The personal computer described in Claim 7 wherein
the abovementioned linking mechanism is a structure which is
made so that it places the abovementioned cover part
essentially at any angle relative to the main part within 0° to
360°.

[Claim 10} The personal computer described in Claim 9
wherein the display means is provided with a switching means
used so that the symbols displayed can be displayed at the top
and then turned upside down.

{Claim 11} The personal computer as described in any of
Claims 7 through 10 wherein the abovementioned keyboard

is provided with a second switching means which invalidates
input from the keyboard.

{Claim 12} The personal computer as described in any of
Claims 7 through 10 wherein the abovementioned main

part is pravided with a detection means used to detect when
the main part is at an angle within a predetermined

range relative to a perpendicular line. The abovementioned
keyboard is provided with a third switching means used to
invalidate input from the keyboard hased on the value

detected by the detection means.
[Detailed Description of invention]
{0001}

[Field of Industrial Use] The present invention relates tc an
electronic machine and device and a personal computer with

enhanced portability as it has been miniaturized.
{0002}

{Prior Art] In recent years, there has been outstanding
miniaturization of information processing machines and other
electronic machines and devices and especially personal
computers which are large and heavy. These have been

miniaturized so that they can be carried around.

{0003} The general mode of this type of prior art portable
personal computer features (1) a main part which is provided
with an operating part; {2} a cover part which is provided with
a display part; and (3} a box-like structure which couples said
main part and cover part and at the same time rotates the
cover with the coupling part as a shaft and structured so that it
can open and close. When not in use, it is usually carried about
closed so that the main part and the cover part face one
another. When it is used, the cover part can be opened to
approximately 120° and operated. This type of portable
personal computer is popularly known as a lap-top computer
and in recent years many of these have been brought to
market and used as a space-saving table-top computer.
Further, Laid-Open Patent Application H3-109622 and Llaid-
Open Patent Application H3-292520 and the like.
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{0004} [Problems Which the Present Invention is intended to
Resolve] The above-mentioned prior art was problematical in
that it was not a shape which is suitable for use which has a
user interface which is based on pen input operation and
mouse input operations. In recent vyears, the usage
environment of the personal computer has been changing.
One of those changes involves an operating environment
based on mouse input. Another change involves an operating
environment based on pen input. The abovementioned prior
art was persistently suitable for a keyboard-based operating
environment. Furthermore, this problem was the same for
electronic machines and devices other than portable word-

processars and other personal computers.

{0005} It is the objective of the present invention to pravide an
electronic machine and device and a personal computer which
adopt a shape which is suitable for a user environment
centered on pen input operations and mouse operations while

maintaining a shape which can used as a keyboard.

{0006}

[Means Used to Resolve the Problems] in order to attain the
abovementioned objective, the electronic machine and device
in the present invention are made up of a coupling mechanism
which couples a main part which is provided with a keyboard on
the front, a cover part which is provided with a display means
on the front and couples one end of the main part and one end
of the cover part so that the front of this main part and the front
of this cover part and is configured of a coupling mechanism
structure so that the cover part can be cpened relative to the
main part which exceeds 180°.

[0007] The personal computer in the present invention is
configured of a coupling mechanism structure which is made up
of a main part used to store the electronic circuit, a cover part
which is provided with a display means on the front and a
coupling mechanism which couples one end of the main part
and one end of the cover part with the front of this main part
and the front of this cover part facing one another so that both
of these can be opened and closed and so that the cover main
part can be opened to an angle relative to the main part which
exceeds 180°.

{0008} In both of the devices, the abovementioned coupling
mechanism should have a structure such that the cover part can
essentially assume any angle relative to the main part within a
range of 0° to 360°. The abovementioned display means should
also be provided with a switching means which makes it possible
for the symbols displayed to be displayed at the top and then
switch to the bottom. It also opens the cover part 360° relative
to the main part. When the cover part is used on the front,
when some force is exerted on the cover part, unintended data
from the keyboard of the main part which is on the back side may
sometimes be inputted by mistake. A second switching means
should be provided in order to invalidate the input from the
keyboard in order to prevent that. This switching means is set so

that it switches automatically from an angle relative to the vertical

line of the main part.
{0009}

[Actions} The main part which has a keyboard and the cover part
which has a display means open approximately 360° by virtue of
this configuration and the keyboard and the display means can
be joined together at the back. in this type of state where it is
approximately 360° open, the keyboard and the display device
can protrude to the front of the machine. As a result, when the
display means is grasped with the hand so that it faces the user,
it is further suitable for a pen-based input environment.
Moreover, should the need arise, the user can manipulate the

keyboard by turning the machine over.

[0010] Also, the main part and the cover part can be opened to
approximately 340°. In this state, with the linking part on the top
and one end of the main part and one end of the cover part on
the bottom, can be placed so that it stands on the table. At this
time, the characters and diagrams which are displayed on the
display device are such that the top and bottom and left and
right can be reversed so that it is difficult for the user to
immediately read the display details. Therefore, the display can
be turned upside down. Thus, if used by placing on top of a
table, it is in a state where it is suitable for operating with a

mouse.
{0011}

[Practical Embodiment] A practical embodiment of the present
invention will be explained based on figures. Figure 1 is an
inclined view of the portable personal computer which applies
the present invention. Main part 101 is used to store the
electronic circuit of the computer. Cover part 102 is provided
with computer display means 105 around the entire surface.
When in use, the display means which is pulled up faces the
user. Display means 105 is the display part of the computer. It is
also an input means when used in a pen input environment.
Keyboard 104 is a computer input part and serves as an input

part which is the center when used in the prior art.

{00123

Coupling part 103 is fastened by a hinge and one end of
main part 101. Meanwhile, coupling part 103 is fastened
by a hinge and one end of cover part 102. Display reverse
switch 106 is a switch which is operated by the user and
can be placed in two states, a normal state and a reverse
state. This state is inputted to display control circuit 107.
Display controf circuit 107 is an electronic circuit used to
control output to display means 105 by controlling the
computer circuit which is stored in main part 101. Display
control circuit 107 can turn the display upside down to the
display means by using the mode of display reverse switch
106. This means that when display reverse switch 106 is in
normal mode, the display is carried out as indicated in
display example 128. Meanwhile, when display reverse

switch 106 is in reverse mode, it can be turned upside
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down as indicated in display example 121, that is, it can be
rotated 180° centered on the vertical line of the display

surface.

[0013] Next, the coupling mechanism which carries out an
impartant role in the present invention will be explained in detail
based on Figure 2. The coupling mechanism is provided with
coupling part 103, support shaft 110 and support part 112 which
is placed on main part 101. Main part 101 can rotate freely
around shaft 150. Cover support shaft 111 is coupled to cover
support part 113 which is placed on cover part 102. Cover part
102 can rotate freely around shaft 151.

[0014]} Next, how main part 101 and cover part 102 rotate
thanks to the movement of the coupling mechanism
explained in Figure 2 will be explained based on Figure 3.
Usually when they are not being used for the portable
computer, main part 101 and cover part 1082 can close so
that keyboard 104 and display means 105 face each other
thanks te the movement of the coupling mechanism
explained based on Figure 2. Meanwhile, when it is being
used, cover part 102 rotates around shaft 151 so that it is
lifted up from main part 101 and can be opened. When
cover part 102 is opened at a suitable angle, for example,
120°, by rotation 152, cover part 102 is positioned at cover
part position 155. This is the mode indicated in Figure 1.
The user can operate the computer while facing keybeard

104 and display means 105 in a natural mode.

[0015] Now, when cover part 102 is opened 180° thanks to
rotation 153 [sic], cover part 102 is positioned at cover part
position 156. Then, when coupling part 103 is rotated 180°
thanks to rotation 154 {sic] centered on shaft 150 and shaft 151
is moved to shaft position 157, cover part 102 is positioned at
cover part position 158. Thus, cover part 102 can rotate nearly
360° thanks to the movement of the coupling mechanism
explained based on Figure 2. In this state, display means 105 is
positioned in display means position 159. This means that
keyboard 184 and display means 105 protrude onto the surface
of the camputer so that the user can operate keyboard 104 and

can use display means 105 if necessary.

[0016] As was explained based on Figure 3, the personal
computer in the present invention can place main part 101 and
caver part 102 in a state where they can be opened to nearly
360°. Figure 4 is an inclined view indicating the state at this
time which enables pen input for the user of the computer. in
this figure, coupling part 103 is in a forward position so that it
faces the user. At this time, the display orientation of display
means 105 is that indicated in display example 128 and
presents no problems. However, some users prefer coupling

part 103 to be facing them from a distance. in this case, by

placing display rotation switch in reverse mode, the display
orientation of display means 105 should be that indicated in

display example 121.

[0017] As has already been explained, according to the process
of the present invention, main part 101 and cover part 102 can
be opened to any angle within a range of nearly 0° to 360°.
Figure 5 indicates the user mode of the state of opening of main
part 101 and cover part 102 at approximately 340°. In this case,
display reverse switch 106 is set to reverse maode so that the
display orientation of display means 105 is set as in display
example 121. Then, coupling part 103 is placed upward and
placed on the table. At this time, keyboard 104 is completely on
the back side when seen by the user. The user cannot easily
operate keyboard 104, however, if mouse 130 is connected and
it is a mouse centered operating environment, it does not
present any great problems. Thus, when placed on top of a
table, the area taken up by the computer on the table can be
greatly reduced. This contrasts to the placement method

indicated in Figure 1.

[0018] Furthermore, when some force is exerted on display
means 105 of the chart using the personal computer in the state
indicated in Figure 4, there are cases in which unintended data
are mistakenly inputted from the keyboard which is on the back
side. A switching means {not shown in figure} should be set in

place to invalidate input from the keyboard to prevent this.

[0019] This switching means may also be devised so that it
operates automatically. For example, it may be configured so
that a detection means used to detect that the main part is at
an angle within a predetermined range is placed on the main
part and so that input from the keyboard is invalidated based

on a value which has been detected by this detecticn means.
[0020]

[Effect of Invention] The present invention is configured as
indicated above so that it has the following effects.

{1} The usage configurations of the prior art keyboard main
core, the configuration which is suitable for the usage
configuration of the pen-entry main core and the mouse
operation main core have all be realized.

{2} When used with the mouse operation main core, one can
get by with a smaller space taken up on a tabletop.

{3} When the external display means is used, the external

display means can be easily placed in front of the user.

[Brief Explanation of Figures]
[Figure 1] An inclined view of the personal computer in the

preferred embodiment of the present invention.
[Figure 2] A diagram of the coupling mechanism of the
personal computer in the preferred embodiment of the
present invention.

[Figure 3] A figure explaining the action of the coupling
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mechanism indicated in Figure 3.

[Figure 4] An inclined view which explains how the personal

computer in the preferred embodiment of the present

invention.

[Figure 5] An inclined view which explains another way of using

the personal computer in the preferred embodiment of the

present invention.

{Explanation of Symbols}]

101...main part

102..cover part
103..coupling part
104....keyboard
105...display means
106..display reverse switch
107..display control circuit
110...main support shaft
111..cover support shaft
112..main support part
113..cover support part
120, 121..display example
130..mouse

150, 151..shaft

152, 153, 154..rotation
155, 156, 158...cover part position
157..shaft position

159..display means position

5
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SMALL-SIZED PORTABLE INFORMATION
PROCESSING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a small-sized portable
information processing apparatus. More particularly, this
invention relates to a small-sized portable information pro-
cessing apparatus, such as a portable calculation machine, a
portable computer, a portable word processor, an electronics
note book or the like, having an information indication
display, such as a liquid crystal display, or the like.

2. Description of the Related Art

It is required that a small-sized portable information
processing apparatus be easily operated with a pen or the
like operating element as well as being small-sized, light-
weight, and easily portable. Therefore, an apparatus body,
i.e., a housing, or case, is provided with a keyboard integral
therewith. A liquid crystal display, which functions as a
touch input panel, is pivotably attached to the apparatus
body by means of a hinge, so that the liquid crystal display
can be pivotably moved by approximately 360° with respect
to the apparatus body. In such an apparatus, it is possible to
input through the keyboard while watching the display and
also possible to directly input to the liquid crystal display
through a pen or the like after the liquid crystal display is
pivotally moved (i.e., rotated) by 360° with respect to a
closed position relatively to the apparatus body.

FIGS. 16(a) and 16(b) are perspective views of such a
portable apparatus known in the prior art, in which FIG.
16(a) shows the liquid crystal display opened to an obtuse
angle position, relatively to the closed position with respect
to the apparatus body so that the keyboard can be operated
and FIG. 16(b) shows that the liquid crystal display is
pivotably moved by 360° with respect to the closed position
thereof so that the liquid crystal display can face upwards to
allow direct input thereto by a pan or the like. As shown in
these drawings, the apparatus comprises an apparatus body
1, a keyboard 2 integrally provided on the top of the
apparatus body, a liquid crystal display 3 having its display
surface as a touch panel and a hinge member 5 having two
pivot shafts Sa and 5b.

As shown in these drawings, the liquid crystal display 3
is connected to the apparatus body 1 by means of the hinge
member 5 having two pivot shafts 5S¢ and 5b. More
particularly, the rear edge of the liquid crystal display 3 is
connected to one pivot shaft 5a of the hinge member 5 and
the other pivot shaft 5b is connected to the rear edge of the
apparatus body 1.

As shown in FIG. 16(a), when the liquid crystal display
3 is rotated to a predetermined angle (an obtuse angle) with
respect to the keyboard 2, it is possible to input through the
keyboard while watching the display. Also, as shown in FIG.
16(b), it is also possible to pivotably move the liquid crystal
display by 360° with respect to the apparatus body 1 from its
closed position so that information can be directly input
through the pen 4 to the liquid crystal display 3 which
functions as a touch panel.

The liquid crystal display 4 is substantially rectangular in
shape. Therefore, in a state of FIG. 16(a), it is preferable to
set the apparatus so that the operator can input through the
keyboard 2 while watching the liquid crystal display 3. On
the contrary, in a state of FIG. 16()), it is preferable to set
the apparatus so that the operator can input through the
liquid crystal display 3 using a pen 4 or the like.
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Therefore, as shown in FIGS. 17(@) and 17(b), a display
changing actuation position 17 is conventionally provided in
the liquid crystal display 3 so that, when the operator
touches this position with a tip of the pen 4, the orientation
of the liquid crystal display 3 is turned by 90°. If the position
is touched again, the orientation of the liquid crystal display
3 is turned back to the initial state.

Another actuation position for keyboard lock or operation
invalidation is also provided in the liquid crystal display 3 so
that, when the operator touches this actuation position with
the pen 4, the function of the keyboard is locked or all or part
of the operations are invalidated. If this actuation position is
touched again, the keyboard lock or operation invalidation is
released.

In this known portable information processing apparatus,
the operator must use a pen 4 to touch the display changing
position 17 every time the operator intends to change the
liquid crystal display 3. Also, the operator must use the pen
4 to touch the display changing position 17 to change the
display back to the initial state. Such an operation neces-
sarily is somewhat troublesome.

Unexamined Patent Publications (Kokai) Nos. 62-6295
and 62-17786 suggest a small-sized image display apparatus
in which a matrix panel (liquid crystal display) is rotatable
by 360° with respect to the apparatus body and the panel is
changed to either light transmitting type or light reflecting
type in accordance with the luminous intensity exerted on
the matrix panel.

In these prior art, although the matrix panel is automati-
cally changed to either light transmitting type or light
reflecting type in accordance with the luminous intensity
exerted on the panel, this image display changing apparatus
is not of a type in which the display is automatically changed
in accordance with the state of use.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to
provide a small-sized portable information processing
apparatus, in which the liquid crystal display can automati-
cally be changed without using a pen or the like, but by only
rotating the liquid crystal display with respect to the appa-
ratus body so as to change its state of use.

Another object of the present invention is to provide a
small-sized portable information processing apparatus, in
which the function of the keyboard is locked or all or a part
of the operations are automatically invalidated, by rotating
the liquid crystal display with respect to the apparatus body
so as to change its state of use.

According to the present invention, there is provided a
small-sized portable information processing apparatus com-
prising: an apparatus body; a display panel pivotably
attached to the apparatus body, the display panel having a
plurality of data display orientations therein; detecting
means for detecting an angle between the apparatus body
and the display; and changing means for selecting one of the
orientations of the display panel in accordance with a result
from the detecting means. Thus, the orientation of the
display can be easily and automatically changed by only
pivotably moving the liquid crystal display panel.

The display panel is pivotably movable by up to approxi-
mately 360° with respect to the apparatus body by means of
a pivot shaft provided therebetween and a to switch per-
forms an ON-OFF operation thereof in accordance with
relative rotation between the display panel and the apparatus
body about the pivot shaft. Thus, the orientation of the
display can be easily and automatically changed by a switch
ON-OFF operation.
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The switching means is arranged to perform the ON-OFF
operation thereof at a position near to the position achieved
when the display has moved approximately 360° from a
closed position thereof with respect to the apparatus body.
Thus, the orientation of the display can be automatically
changed when the apparatus is set so that only the display is
to be operated.

The switching means comprises a cam provided on one of
two members which move relatively about the pivot shaft
and a cam follower which is provided on the other member
so as to always be in contact with the cam and is axially
moved in accordance with the rotation of the cam, so that the
switching means performs ON-OFF operation thereof in
accordance with the axial movement of the cam follower.

In an alternative embodiment, the switching means com-
prises a cam provided on one of two members which move
relatively about the pivot shaft and a cam follower is
provided on the other member so as to always be in contact
with the cam and to be axially moved in accordance with the
rotation of the cam, one of the cam and the cam follower
having a concave shape and the other having a convex shape
so that, after the cam follower moves in the axial direction
and once comes into contact with a switching element, the
concave and the convex shapes are mutually engaged with
each other and therefore the cam follower moves away from
the switching element.

The switching means comprises a projection provided on
one of two members which move relatively about the pivot
shaft and a sensor switch is provided on the other member
so as to perform ON-OFF operation thereof in accordance
with the rotational movement of the projection.

The sensor switch may be a type of switch which mag-
netically detects a position in the rotational movement of the
display with respect to the apparatus body.

The sensor switch may be a type of switch which optically
detects a position in the rotational movement of the display
with respect to the apparatus body.

Since there is no mechanical switch means, a switch
having few structural or movable parts can be obtained.

The display comprises a liquid crystal touch panel which
has a function of displaying letters, images and the others,
and a function of inputting information by touching thereon.
Thus, an input operation can be effected from either the
touch panel or the keyboard.

The apparatus body comprises a keyboard integrally
incorporated therein and a means for locking or invalidating
operation of the keyboard in accordance with a relative
rotational movement of the display with respect to the
apparatus body. Since the keyboard lock or the invalidation
of keyboard operation is effected, when the state of use is
changed, any accidental input errors through the keyboard
can be prevented in advance.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a first embodiment of the
apparatus of this invention with the liquid crystal display in
an opened state, or condition;

FIG. 2 is a perspective view of the first embodiment, but
wherein the liquid crystal display is pivotably moved by
360° from the state of FIG. 1,

FIGS. 3(a) and 3(b) are schematic views showing a
non-operable state in which the liquid crystal display is in a
closed state with respect to the apparatus body and a pen
operable state in which the liquid crystal display is pivotably
moved by 360° relatively to the closed state of FIG. 3(a),
respectively;
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FIGS. 4(a) and 4(b) are cross-sectional views of the
display changing means according to the first embodiment
of this invention with the switching means being turned off
and on, respectively;

FIG. 5 is a cross-sectional view taken along line I—I in
FIG. 4,

FIGS. 6(a) and 6(b) show a modified embodiment of the
cam and cam follower shown in FIGS. 4(@) and 4(b) and the
operation thereof, respectively;

FIG. 7 is a flow-chart showing an operation of the first
embodiment;

FIG. 8 is a perspective view of a second embodiment of
the apparatus of this invention with the liquid crystal display
being in an opened position by a 360° rotation with respect
to a closed position thereof relatively the apparatus body;

FIGS. 9(a) and 9(b) are a perspective view of the second
embodiment with the liquid crystal display relatively to the
body and an enlarged perspective view of a portion indicated
by circle C in FIG. 9(a), respectively;

FIG. 10 is a side view of the second embodiment, with the
liquid crystal display closed;

FIGS. 11(a) and 11(b) correspond to FIGS. 9(a) and 9(b),
respectively, but the angle between the liquid crystal display
and the apparatus body is changed;

FIG. 12 is a side view of FIG. 11;

FIG. 13 is a side view of FIG. 11 in which the angle of the
liquid crystal display is further changed from the state of
FIG. 12;

FIG. 14 is a side view in which the angle of the liquid
crystal display is still further changed from the state of FIG.

FIG. 15 is a flow-chart showing an operation of the
second embodiment;

FIGS. 16(a) and 16(b) are perspective views showing a
portable apparatus known in the prior art with the liquid
crystal display in opened and closed positions, respectively;
and

FIGS. 17(a) and 17(b) show a states of the known
apparatus in which the liquid crystal display in FIG. 17(b) is
turned by 90°, from that in FIG. 17(a).

DETAILED DESCRIPTION OF THE
EMBODIMENTS

In the drawings, FIGS. 1 through 7 show a first embodi-
ment of a small-sized portable information processing appa-
ratus according to the present invention. FIGS. 1 and 2 are
perspective views generally illustrating the first
embodiment, in which FIG. 1 shows the embodiment with
the crystal display panel opened so that a keyboard can be
operated and FIG. 2 shows the same embodiment with the
crystal display panel closed by pivotably moving the crystal
display panel by 360° from a closed position so that any
information can be input to the crystal display by a pen. As
shown in these drawings, this embodiment includes a body
(ie., a case, or housing) 10 of the apparatus, a keyboard 2
provided on the top of the apparatus body, a touch-panel
type crystal display 3 which also serves as a cover of the
apparatus, a pen 4, and a hinge member 5 having two pivot
shafts 5a¢ and 5b.

The liquid crystal display 3 is connected to the apparatus
body 1 by means of two pivot shafts Sa and 5b. Particularly,
the hinge member 5 has a first pivot shaft Sa which is
connected to the rear edge of the liquid crystal display 3 and
a second pivot shaft 56 which is connected to the rear edge
of the apparatus body 1.
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As shown in FIG. 1, when the liquid crystal display 3 is
in a position at a predetermined angle with respect to the key
board 2, an operator can perform an input operation through
the key board 2 while watching the liquid crystal display
panel 3. Also, as shown in FIG. 2, when the liquid crystal
display panel 3 is in a position after being turned by
approximately 360° from the closed position relatively to the
apparatus body 1 so that the back of the liquid crystal display
panel comes into contact with the back of the apparatus body
1, the operator can perform an input operation directly
through the liquid crystal display 3, as a touch panel, using
a pen 4. (In FIG. 2, the liquid crystal display touch panel is
on the back side of the keyboard 2.)

The liquid crystal display 3 is substantially rectangular in
shape. Therefore, it is preferable to place the apparatus as
shown in FIG. 1, so that the operator can operate the key
board 2 with his fingers while watching the liquid crystal
display 3 and, on the other hand, it is preferable to place the
apparatus as shown in FIG. 2, so that the operator can
operate the liquid crystal display 3 with the pen or the like.

FIGS. 3(a) and 3(b) are illustrations explaining the
turning, or rotation, of the liquid crystal display panel 3 with
respect to the apparatus body 1 by 360° by approximately
means of the hinge member 5 having two pivot shafts Sa and
5b, as shown by an arrow from a first position where the
liquid crystal display panel 3 is close (i.e., is contiguous) to
the apparatus body 1, to a second position, where the
operator can operate the liquid crystal display 3 by a pen. As
can be seen from these drawings, while the liquid crystal
display 3 is turned with respect to the apparatus body 1 by
360°, the respective pivot shafts 5¢ and 5b of the hinge
member 5 turn by 180°, respectively, with respect to the
hinge member 5.

FIGS. 4(a) and 4(b) are cross-sectional views of a first
embodiment of a switching mechanism of this invention for
changing the orientation of the liquid crystal display, in
which FIG. 4(a) shows a status of the switch turned off and
FIG. 4(b) shows a status of the switch turned on. The
switching mechanism can be provided, for example, on the
hinge shaft 5a between the liquid crystal display 3 and the
hinge member 5.

The switching mechanism 10 comprises a body 20 rigidly
attached to the side of the liquid crystal display 3, a rotary
portion fixed to the side of the hinge member 5 and a sliding
member movable in the axial direction in response to the
rotation of the rotary portion. The rotary portion comprises
a shaft 11 fixed to the hinge member 5, a cam 12 fixed to the
tip of the shaft 11 and a flange 13 which allow the cam 12
to move in the rotational direction, but prevent the move-
ment thereof in the axial direction. The slide portion com-
prises a cam follower or receiver 14 which contacts the cam
12, a guide plate 15 fixed to the cam receiver 14 to allow the
cam follower to move in the axial direction but to prevent
the rotation thereof, and a shaft 16 fixed to the cam follower
14. The guide plate 15 is offset from the shaft 16 to prevent
interference therewith.

The body 20 comprises a bearing 21 rotatably supporting
the shaft 11, an annular guide grooves 22 rotatably guiding
the, flange 13 but preventing axial movement thereof, axial
guide grooves 23, which axially guide the guide plate 15 but
prevent the rotational movement thereof, a bearing 24 sup-
porting the shaft 16 to allow axial movement thereof, and a
switch element 25 which functions as a switch when it
comes into contact with the shaft 16. Also, there is a spring
26 provided along the shaft 16 between the wall of the
bearing 24 and the cam follower 14 to keep the cam follower
14 always in contact with the cam 12.

10

15

20

25

30

35

40

45

50

55

60

65

6

As mentioned above, while the liquid crystal display 3 is
turned by substantially 360° with respect to the apparatus
body from the closed position, the respective pivot shafts Sa
and 5b are turned by 180°, respectively. The cam 12 and the
cam follower 14 have inclined surfaces or spiral surfaces
mutually contacting each other. Therefore, during this
operation, the cam 12 is turned by 180° with respect to the
cam follower 14. Since the rotation of the cam follower 14
is prevented, the cam follower 14 is pushed in the axial
direction by the cam 12 and axially moved in the direction
of arrow B. When the cam 12 is rotated by a predetermined
angle near to 180°, the end of the shaft 16 comes into contact
with the switch element 25 and the switch is turned on, as
shown in FIG. 4(b). When the liquid crystal display 3 is
returned to its original position with respect to the apparatus
body 1, for example the position as shown in FIG. 1, the
switch is turned off.

It is possible that the switching mechanism 10 is attached
to the pivot shaft 5b of the apparatus body 1 side, in place
of the pivot shaft 5a of the liquid crystal display 3 side. It is
also possible that the apparatus body 1 of the switching
mechanism 10 and the rotatable portion (cam 12) are
arranged in reverse. For instance, the apparatus body 20 may
be provided in the hinge member 5 and the rotatable portion
(cam 12) may be provided in the hinge member 5.

It is possible to regulate the rotational torques of the
respective pivot shafts 54 and 5b in such a manner that,
when the liquid crystal display panel 3 is turned by 360°
with respect to the hinge member 5, one of the two pivot
shafts 5a and 5b is first turned by 180° and the other thereof
(in which this switching means is incorporated) is then
turned by 180°, and when it is turned oppositely, the other
is first turned and the one is then turned.

FIG. 6(a) shows a modified embodiment of the cam 12
and the cam follower 14. In the same manner as the previous
embodiment, an inclined or spiral surface is provided on the
contact surface between the cam 12 and the cam follower 14.
In this modified embodiment, one of the cam 12 and the cam
follower 14 is provided with a concave surface 12 and the
other is provided with a corresponding convex surface 14a
in such a manner that, after the end of the shaft 16 once
comes into contact with a switching element 25, the concave
surface 124 and the convex surface 14a are engaged with
each other so that the end of the shaft 16 comes away from
the switching element 25.

FIG. 6(b) shows the relationship between the angle of
rotation of the cam 12 with respect to the switch body 10 and
the stroke of the shaft 16. However, even if the end of the
shaft 16 moves away from the switching element 25 after the
end of the shaft 16 once comes into contact with the
switching element 25, the switching element 25 is kept in the
on state. If an opposite operation is effected, the concave
surface 12a of the cam 12 and convex surface 14a of the cam
follower 14 move with each other, the end of the shaft 16
upon coming into contact with the switching element 25
turns off the switching element 25 and thereafter moves
away from the switching element 25. In this case, even if the
shaft 16 moves away from the shaft 16 after it comes into
contact therewith, the switching element 25 is kept in the off
state.

When the switching element 25 is in the state OFF, the
display of the liquid crystal 3 is positioned as shown in FIG.
1. Therefore, it is preferable for the operator to operate the
keyboard with his fingers while watching the liquid crystal
display 3. On the other hand, the switching element 10 is in
the state ON, the display of the liquid crystal 3 is positioned
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as shown in FIG. 2. Therefore, it is preferable to operate the
liquid crystal display panel 3 as a touch panel with a pen or
the like. In FIG. 2, the liquid crystal display 3 is positioned
on the back side of the keyboard 2.

FIG. 7 is a flow-chart showing an operation of the
above-mentioned embodiment. First, the main power of this
apparatus is turned ON (step 101) and the state of the display
changing switch 10 is checked (step 102). When the switch
is in a contact state (step 103), a display changing signal is
supplied (step 104), the display of the liquid crystal 3 is
turned by 90° (step 105), the other processes are carried out
(step 106) and then the process is returned to step 102. When
the switch is not in the contact state, the display of the liquid
crystal 3 is kept as the initial state (step 107), the other
processes are carried out (step 106) and then the process is
returned to step 102.

A second embodiment of a small-sized portable informa-
tion processing apparatus of this invention will now be
described with reference to FIGS. 8 through 15. FIG. 8
shows a state of the second embodiment with the liquid
crystal display panel being opened by approximately 360°
with respect to the apparatus body and FIGS. 9(a), 9(b) and
FIG. 10 show the embodiment with the liquid crystal display
panel being closed. FIG. 9(b) is an enlarged perspective
view of a portion indicated by C in FIG. 9(a).

As shown in FIGS. 9(q) and 9(b), the liquid crystal
display panel 3 is provided with a sensor switch 30 at a
position near to the hinge member 5 on the back side thereof.
On the other hand, the hinge member 5, i.e., a rotatable side,
is provided with a projection 32 which interfere with a
movement path of a contact 31 of the sensor switch 30.

As shown in FIGS. 9(a), 9(b) and FIG. 10, when the liquid
crystal display panel 3 is in a closed position with respect to
the apparatus body 1, the relationship between the contact 31
of the sensor switch 30 and the projection 32 of the hinge
member 5 are apart from each other, by nearly 180°, the
projection 32 of the hinge member 5 does not interfere with
the contact 31 of the sensor switch 30 and therefore the
switch is in OFF state.

FIGS. 11(@) and 11(b) correspond to FIGS. 9(a) and 9(b),
respectively, and FIG. 12 corresponds to FIG. 10. In this
state, the liquid crystal display panel 3 is turned with respect
to the apparatus body 1 from the position shown in FIGS.
9(a), 9(b) and 10 by 346° (the angle between the apparatus
body 1 and the liquid crystal display panel 3 is 14°). In this
state, the relationship between the contact 31 of the sensor
switch 30 and the projection 32 of the hinge member 5 is a
turned state by nearly 180° from the position of FIGS. 9(a),
9(b) and 10, the projection 32 comes into touch with the
contact 31 of the sensor switch 30 and therefore the switch
is in ON state.

The angle of the liquid crystal display panel 3, with
respect to the apparatus body 1, at which the sensor switch
30 performs the ON-OFF changing action, can be suitably
selected by changing the position of the projection 32. For
example, FIG. 13 shows a case in which the ON-OFF
changing action is performed at a position of the liquid
crystal display 3 which is turned by 355° with respect to the
apparatus body 1 from the state shown in FIGS. 11(a), 11(b)
and 12. Also, FIG. 14 shows another case in which the
projection 32 comes into touch with the contact 31 of the
sensor switch 30 to perform the switch ON-OFF changing
action at a position of the liquid crystal display panel 3
which is turned by 35° with respect to the apparatus body 1
from the state shown in FIGS. 11(a), 11(b) and 12.

In the same manner as the first embodiment, the sensor
switch 30 and the projection 32 can be provided on the
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apparatus body 1 and the hinge member 5, respectively. It is
also possible that the sensor switch 30 is provided on the
hinge member 5§ and the projection 32 is provided on liquid
crystal display panel 3 or the apparatus body 1. 5 For
example, when the sensor switch 30 is in the state ON, a
keyboard lock is effected (i.e., is active), and on the contrary
when the sensor switch 30 is in the state OFF, the keyboard
is unlocked. If the keyboard lock is to be effected, all of the
keys may be made unoperable or only a part of the keys may
be made unoperable.

Also, instead of the keyboard lock being effected, any
actions to the apparatus can be ignored. For example, all or
part of the inputs by the pen or keyboard can be ignored, the
presentation on the display can be fully or partially
invalidated, or any other actions can be made ineffectual.

FIG. 15 is a flow-chart showing an operation of the
second embodiment. First, the main power (not shown) of
this apparatus is turned ON (step 201) and the state of the
keyboard input lock switch 10 is checked (step 202). When
the switch is in a contact state (step 203), a keyboard input
lock signal is supplied (step 204), the keyboard input lock is
effected (step 205) so that an input operation can only be
performed on the display (step 206), the other processes are
carried out (step 207) and then the process is returned to step
202. When the switch is not in the contact state, the
keyboard input lock is not effected (step 205) so that an input
operation can be performed both by the keyboard and the
display (step 208), the other processes are carried out (step
207) and then the process is returned to step 202.

It should be understood by those skilled in the art that the
foregoing description relates to only some preferred embodi-
ments of the disclosed invention, and that various changes
and modifications may be made to the invention without
departing from the spirit and scope thereof.

What is claimed is:

1. An information processing apparatus, comprising:

a body;

a display panel attached to said body and rotatably
movable through an angle of up to substantially 360°
relatively to said apparatus body, said display panel
having plural individually selectable data display ori-
entations;

a detector detecting at least a predetermined size of the
angle between said apparatus body and said display
panel; and

a display orientation selector selecting a corresponding
one of said data display orientations in accordance with
the size of the angle detected by the detector, in such a
manner that the data display orientation is changed
automatically by approximately 90° when the display
panel is rotated by approximately 360° with respect to
the base.

2. An information processing apparatus according to

claim 1, wherein said body further comprises an input unit.

3. An information processing apparatus according to
claim 2, further comprising:

a disabling unit selectively disabling operation of said
input unit in accordance with said detector detecting an
angle of a prescribed size between said display panel
and said body.

4. An information processing apparatus according to

claim 2, wherein said input unit is a keyboard.

5. An information processing apparatus according to
claim 1, wherein said display panel further comprises a
touch sensitive input unit.

6. The information processing apparatus according to
claim 5, further comprising:
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a disabling unit disabling operation of said touch sensitive
input unit in accordance with said detector detecting the
angle.

7. An information processing apparatus according to

claim 6, further comprising:

a disabling unit selectively disabling operation of said
touch sensitive input unit of said body in accordance
with said detector detecting the angle between said
display panel and said body.

8. An information processing apparatus according to
claim 7, wherein said touch sensitive input unit is enabled
for inputting information at least when the operation of said
input unit of said body is disabled.

9. An information processing apparatus according to
claim 1, further comprising a hinge comprising a first shaft
connected to said body and a second shaft connected to said
display panel, said hinge allowing the display panel to rotate
relatively to the body through an angle of up to substantially
360°.

10. An information processing apparatus according to
claim 1, wherein said display panel displays at least letters
and images and is touch responsive for inputting informa-
tion.

11. An information processing apparatus according to
claim 1, wherein:

said display panel is rotatable through an angle of up to
substantially 360° relatively to said body by means of
a pivot shaft provided therebetween; and

said detector comprises a switching mechanism perform-
ing an ON-OFF operation in accordance with
respective, different angles between said display panel
and said apparatus body, produced by relative rotation
thereof about said pivot shaft.

12. An information processing apparatus accordingly to
claim 11, wherein said switching mechanism performs the
ON-OFF operation thereof in response to rotation of said
display panel through an angle of substantially 360° from a
closed position thereof with respect to said body.

13. An information processing apparatus according to
claim 11, wherein said switching mechanism comprises a
cam on one of two members respectively connected to the
body and the display panel and which rotate therewith, and
relatively to each other, about said pivot shaft and a cam
follower positioned on the other member so as to always be
in contact with said cam and so as to be axially moved in
accordance with rotation of said cam relatively to the cam
follower, said switching mechanism performing the
ON-OFF operation thereof in accordance with the axial
movement of said cam follower.

14. An information processing apparatus according to
claim 11, wherein said switching mechanism comprises a
switching element, a cam provided on one of two members
respectively connected to the body and the display panel and
which rotate therewith, and relatively to each other, about
said pivot shaft and a cam follower positioned on the other
member so as to always be in contact with said cam and so
as to be axially moved in accordance with rotation of said
cam relatively to the cam follower, one of said cam and said
cam follower having a concave surface and the other having
a convex surface, so that relative rotation between said cam
and said cam follower in a first direction causes, said cam
follower to move in a first sense in the axial direction and
come into contact with said switching element and an
opposite direction of relative rotation between said cam and
said cam follower causes said cam follower to move in the
opposite sense in the axial direction, causing said cam
follower to move away from said switching element.
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15. An information processing apparatus according to
claim 11, wherein said switching mechanism comprises a
projection on one of two members, respectively connected
to the body and the display panel and which rotate relatively
to each other about said pivot shaft, and a sensor switch on
the other member, so as to perform an ON-OFF operation of
said sensor switch in accordance with the rotational move-
ment of said projection.

16. An information processing apparatus according to
claim 15, wherein said sensor switch magnetically detects a
position in the rotational movement of said display panel
with respect to said apparatus body.

17. An information processing apparatus according to
claim 15, wherein said sensor switch optically detects a
position in the rotational movement of said display panel
with respect to said apparatus body.

18. An information processing apparatus according to
claim 1, wherein said display panel has a substantially
rectangular shape, longer sides thereof being parallel to an
axis around which said display panel is rotatable with
respect to said apparatus body.

19. An information processing apparatus according to
claim 18, wherein the display panel has a further axis
disposed centrally of and perpendicular to a plane of the
substantially rectangular shape and the change of the data
display orientation on the display panel comprises a rotation
about the further axis by approximately 90° from a first
position in which top and bottom edges of the display are
parallel to, to a second position in which the top and bottom
edges of the display are perpendicular to, the long edges of
the rectangular shape.

20. An information processing apparatus according to
claim 18, wherein the data display has selectable orienta-
tions parallel to and perpendicular to the longer sides of the
substantially rectangular shape of the display panel and the
data display orientation is changed therebetween when the
display panel is rotated by approximately 360° with respect
to the base.

21. An information processing apparatus comprising:

a body having a keyboard;

a display panel attached to said body and rotatably
movable through an angle of up to 360°, encompassing
plural selectable data display orientations of said dis-
play panel, relatively to said body;

a touch sensitive input unit;

a detector detecting at least a predetermined size of the
angle between said apparatus body and said display
panel; and

a disabling unit disabling operation of said touch sensitive
input unit in accordance with said detector detecting the
angle, in such a manner that the operation of said
keyboard is disabled and the data display orientation is
changed by approximately 90° when the display panel
is rotated by substantially approximately 360° with
respect to the body.

22. An information processing apparatus according to said
claim 21, wherein input to said touch sensitive input unit is
performed by a pen.

23. An information processing apparatus according to
claim 21, wherein said touch sensitive input unit is disposed
at said display panel.

24. An information processing apparatus according to
claim 21, further comprising a hinge comprising a first shaft
connected to said body and a second shaft connected to said
display panel, said hinge allowing the display panel to rotate
relatively to the body through an angle of up to substantially
360°.
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25. An information processing apparatus according to
claim 21, wherein said display panel displays at least letters
and images and is touch sensitive for inputting information.

26. An information processing apparatus according to
claim 21, wherein said display panel has a substantially
rectangular shape, longer sides thereof being parallel to an
axis around which said display panel is rotatable with
respect to said apparatus body.

27. An information processing apparatus according to
claim 26, wherein the display panel has a further axis
disposed centrally of and perpendicular to a plane of the
substantially rectangular shape and the change of the data
display orientation on the display panel comprises a rotation
about the further axis by approximately 90° from a first

10

12

position in which top and bottom edges of the display are
parallel to, to a second position in which the top and bottom
edges of the display are perpendicular to, the long edges of
the rectangular shape.

28. An information processing apparatus according to
claim 26, wherein the data display has selectable orienta-
tions parallel to and perpendicular to the longer sides of the
substantially rectangular shape of the display panel and the
data display orientation is changed therebetween when the
display panel is rotated by approximately 360° with respect
to the base.
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(57 ABSTRACT

The invention relates to a presentation device which is
primarily designed for advising customers while conducting
visits outside of the office. A laptop computer with a
detachable keyhoard (1) has a second display screen (5)
located under the same. A primary display screen (2) can be
pivoted around an angle of at least 220° so that, during a
presentation, two people located opposite one another can
each view a display screen. lhe presentation device can also
be used as a conventional laptop.
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1
PRESENTATION DEVICE

The invention concerns a presentation device, which is
primarily designed for advising customers by agents in the
field.

I[ a consultation or sales discussion is conducted at the
customer’s site, the available space is often not suitable for
an optimal presentation, i.e., a modern presentation means,
such as, e.g., an overhead projector with an LC display or a
video projector, cannot be utilized. If, for example, insur-
ance agents or financial service providers visit customers in
their homes, it is not possible to set up a wall for projection.
And such rearrangements of the room will be discouraged
by most customers. It is thus usual to make calculations and
diagrams on a piece of paper and then to rotate the paper
halfway to the customer so that he can follow the additional
written explanation. It is also possible to utilize a laptop
computer, but this introduces problems, since [both] the
salesman and the customer must both observe a relatively
small display screen.

It has been shown that a presentation with a computer
offers a number of advantages. The most varied types of life
insurance can be calculated e.g., by means of special soft-
warc and can be presented immediately graphically, i.c.,
easy to understand and thus convincing. Since this presen-
tation technique is being continuously [urther developed and
is accepted as very convenient by the customer, there is an
urgent need to utilize this technique also for small presen-
tation use on site, i.e., in the customer’s residence or in a
small office space.

Small modern computers, such as, e.g., small notebooks,
due 1o their high computing power, in principle, oller the
possibility of also applying programming and memory-
intensive, i.e., demanding, presentation software. Thus, a
convincing presentation would also be possible on site at the
customer’s location, if the above-named problem of space
limitations could be solved.

It was proposed for this purpose, e.g., in the German
GBM [Utility Model] 94 06985 to connect another flat
display screen by means of a hinge to a conventional laptop
with flat display scrcen on its upper cdge, so that two-
persons sitting across from each other can each view one
display screen. This device is suitable in principle for the
provided case of application, but is very cumbersome in
operation. Therefore, there is the need for a further improve-
ment of the presentation quality, for another decrease in cost,
for a reduction in weight, or for an improved ease of
operation.

The object of the invenlion consists of creating a com-
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puter-supported presentation device, which makes possiblea

convincing presentation even under very limited spatial
constraints and is easy to operate.
The object is solved with a device according to claim 1.

The presentation device is a conventional laptop computer -

with a removable keyboard and a main display screen that
can be rotated out, which is applied onto the base unit of the
laptop computer when folded in and covers the keyboard.

According 1o the invention, another display screen is
arranged under the keyboard in the base unit of the laptop
computer, which is also connected to the laptop computer. In
addition, the hinge of the main display screen that can be
rotated out is designed so that the main display screen can
be rotated by at least approximately 220 degrees.

The presentation device can be utilized as a conventional
laptop compuler, whereby the keyboard can be removed as
desired.

2

If a second person is to be shown a presentation, the main
display screen can be rotated out by at least 220 degrees or
more, so that the second person can now view the main
display screen. lhe image of the main display screen is
rotated by 180 degrees by a control device.

The operator controls the presentation by means of the
keyboard, a mouse or other input devices and [ollows the
course of the presentation on the second display screen,
which is arranged under the keyboard in the base unit of the
laptop computer, whereby the keyboard does not lie on the
base unit during the presentation, but is connected in a
wireless manner to the computer.

The principal advantage of this form of embodiment of
the invention in comparison to GBM [Utility Model] 94
06985 consists of the fact that no additional mechanical
holding device is necessary for the second display screen,
since the display screen is integrated directly in the base unit
of the laptop and is held there in a mechanically stable
manner. By these measures, the costs and the total weight of
the presentation device are considerably decreased in com-
parison to the solution according to GBM [Utility Model| 94
06985. In addition, handling is improved.

The sccond display screen can be turned on and the image
of the main display screen can be swung out selectively by
a switch or by keyboard input manually. However, an
automatic turning on and rotation of the image according to
claim 2, e.g., by arranging a device that recognizes the
turning angle coupled to the hinge, which causes the image
of the main display screen to rotate by 180 degrees and also
to turn on the second image screen when a predetermined
rotating angle of the main display screen is present.

According to claim 3, the second display screen is smaller
than the main display screen. This enhancement is advan-
tageous, if, e.g., a time-consuming graphic is to be shown to
the customer, that is, e.g., an attractive and convincing
presentation. The operator, ie., the salesman, does not
require this high-valuc presentation. He needs only to be
able to follow the presentation and to be able to examine the
correctness ol the input of data, e.g., the personal data of the
customer, if such inputs are made.

Since the second display screen also requires a smaller
resolution, it is more cost-favorable than the main display
screen, whereby the total costs can be further decreased.

The object of the invention is also solved with a device
according to claim 4.

The presentation device is a laptop computer with a
keyboard that can be pulled out and a main display screen
that can be rotated out, which lies on the base unit ol the
laptop computer and covers the keyboard when it is pushed
in.

According to the invention, another display screen, which
is also controlled by the laptop computer, is arranged under
the keyboard in the base unit. In addition, the hinge of the
main display screen that can be rotated out is configured in
such a way that the main display screen can be rotated by at
least 220 degrees.

The presentation device can be ulilized as a conventional
laptop computer, wherein the keyboard can be pulled out as
desired, so that the display screen that lies under it is visible.
This is, e.g., appropriate, if a menu is indicated on the second
display screen, in order to be able to utilize the entire display
surface of the main display screen [for the presentation].

If a second person is to be shown a presentation, the main
display screen is rotated out by at least 220 degrecs or more,
so that the second person can now view the main display
screen. The image of the main display screen is rotated by
180 degrees by a control device.
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The operator controls the presentation by means of the
keyboard, a mouse or other input devices and follows the
course of the presentation on the second display screen with
the tunction of a control display screen.

The sccond display screen can be turned on and the image
of the main display screen can be rotated out selectively and
manually by means ol a swilch or by keyboard input.
However, according to claim 5, an automatic turning on and
rotation of the image is appropriate, e.g., by coupling the
hinge with a device that recognizes a rotating angle, which
causes the image of the main display screen to rotate by 180
degrees and also the second display screen is turned on when
a predetermined rotating angle of the main display screen is
present.

According to claim 6, the second display screen is a
black-and-white display screen. This enhancement is advan-
tageous, e.g., if a time-consuming color graphic is to be
shown on the main display screen to the customer, which is,
e.g., an attractive and convincing presentation. The operator,
i.e., the salesman, does not need this high-value presenta-
tion. He only needs to be able the follow the presentation and
to be able to check that the input is correct, if inputs are
made, c.g., personal data of the customer.

Since the second display screen also requires a smaller

resolution, it is more cost-favorable than the main display 2

screen, whereby total costs can be reduced.

According to claim 7, the keyboard can be removed as
desired, whereby the communication with the computer is
made by means of a wireless data interface. This option is
then of advantage, if the presentation device, e.g., is to stand
next to the customer.

The ohject is further solved with a device according to
claims 8 and 12.

According to claim 8, the notebook has a main display
screen, an integrated computer and a current supply, as is
usual for conventional laptops, notebooks, etc. In addition,
a second display screen is provided, which is arranged in the
slot for the CD-ROM drive or a slot provided particularly for
this purpose. Since two display screens are (0 be controlled,
it is clear to the person of average skill in the art that the
electronics necessary for this purpose must also be provided.

In addition, a control unit is provided, which rotates the
image of the main display screen by 180 degrees for the
presentation, so that it is correct for observation. It is clear
to the person of average skill in the art that the hinges for this
must be appropriately configured.

If the notebook is to be used for the presentation, the main
display screen will rotate out at an angle ol approximately
270 degrees, so that a roof-like structure of approximately

90 degrees can be set up in a stationary manner on a tabhle. 3

The observer, e.g., a customer, who sits opposite the opera-
tor, can view quite well the main display screen, and e.g.,
follow the displayed development of his life insurance.

The operator, e.g., the insurance salesman, can thus
follow the input on the second display screen, and the screen
can be driven laterally by an electric motor so that it travels
out [rom a slot afler a specilic keyboard input or alter
actuating a switch, so that the observer can view it. Although
this monitoring display screen is essentially smaller than the
main display screen, this size is fully sufficient for moni-
toring the input.

When the presentation has terminated, the monitoring
display screen is again driven by an electric motor or
manually to travel back into the slot.

According to claim 9, the flat display screen unit can be
easily removed from the base unit. This measure provides
user-friendly service.
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According to claim 10, the flat display unit is arranged in
the slot for the disk drive. This form of embodiment is
particular advantageous, since a conventional notebook need
only be changed in its construction at the hinges and can be
used as a conventional notcbook without limitations. This
form of embodiment is particularly cost-favorable. It is clear
1o the person ol average skill in the art that the electrical plug
connection must be designed and wired for this purpose.

According to claim 11, the main display screen is
designed for contact-sensitive input, whereby the operator
can immediately recognize on the second image screen, i.e.,
on the monitoring display screen, which position of the main
display screen, on which, e.g., a diagram is shown, the
customer touches with his finger or with a pen.

Claim 12 concerns an independent invention. A flat dis-
play screen unit is designed such that it can be utilized in the
slot provided in the notebook for a CD-ROM drive, instead
of this drive, whereby the slot, however, is arranged at the
side edge of the notebook. The flat display screen unit
contains a drive with an electric motor, which drives the flat
display screen in and out, as is usual for a CD-ROM drive.

The forms of embodiment of the invention are explained
on the basis of the appended schematic drawings.

FIG. 1 shows a perspective lateral view ol 4 (irst [orm of
embodiment of the invention for conventional use as a
laptop.

FIG. 2 shows a perspective lateral view of the invention
according to FIG. 1 for use as a presentation device.

FIG. 3 shows a perspective lateral view of a second form
of embodiment of the invention for conventional use as a
laptop.

FIG. 4 shows a perspective lateral view ol the invention
according to FIG. 3 for use as a presentation device.

FIG. 5 shows a perspective lateral view ol a third form of
embodiment of the invention for conventional use as a
laptop.

['IG. 6 shows a perspective lateral view of the invention
according to FIG. 5 for usc as a presentation device.

['IG. 1 shows a perspective lateral view of the invention
for conventional use as a laptop with a keyboard 1, a main
display screen 2, which is attached with hinges 3 to a base
unit 4 of the laptop, so that it can be rotated out. It is also
possible, if desired, to remove keyboard 1. The keyboard
with separate power supply means can be coupled in a
wireless manner in this example by means of a conventional
infrared interface, whereby it is up to the person with
average skill in the art also to utilize other wireless cou-
plings.

FIG. 2 shows the invention for use as a presentation
device. The TR-coupled keyboard 1 is removed, so that the
operator can view a second display screen 5. The main
display screen 2 is rotated out as a first display screen, as
shown by the double arrow. The customer thus can view
correctly the image of the main display screen, if this image
is rotated clectronically by 180 degrees.

['IG. 3 shows a perspective lateral view of the invention
for conventional use as a laptop with a keyboard 1, a main
display screen 2, which is attached with hinges 3 to a base
unil 4 of the laptop in such a way that it can be rotated out.
It is also possible, it desired, to pull out the keyboard.

FIG. 4 shows the invention for use as a presentation
device. Keyboard 1 is pulled out, so that the operator can
view the sccond display screen 5. The main display screen
2 is rotated out, as shown by the double arrow. The customer
cun observe the image correctly on the main display screen,
it it is electronically rotated by 180 degrees.
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FIG. 5 shows a notebook in the closed state. It does not
differ from a conventional notebook and has a slot 6 for the
uptake of additional devices.

FIG. 6 shows the notebook as a presentation device. 'The
main display screen 2 is rotated out at an angle of approxi-
mately 270 degrees, so that a roof-like structure is formed,
which is arranged in a stalionary manner between the
customer and the salesman. A slot 6, e.g., for a CD-ROM
drive is arranged on the cross side of base unit 4 of the
notebook. A control monitoring unit with a flat display
screen 5 that can travel out is found in this slot 6. If the
presentation device is to be used, the image on main display
screen 2 is rotated electronically by 180 degrees, so that the
customer can observe an image that is an upright-positioned
and laterally correct image. The flat image screen 5 of a
control monitoring unit is made o travel out by means of a
drive with an electric motor, by means of a switch or by a
keyboard input, and then can be viewed by the salesman for
monitoring the input.

The configuration of the electric-motor drive of the con-
trol monitoring unit for moving out the flat image screen 5
can be omitted for the person of average skill in the art, since
no inventive activity is involved. The same is true for the
creation of the control electronics for rotating the image of
the main display screen by 180 degrees and for the control
of the flat display screen 5 of the control monitoring unit.

In summary, it is established that the subjects of claims 1,
4 and 8 are based on a uniform basic principle. According to
this construction principle, the secondary image screen 5 is
arranged underneath keyboard 1, the primary image screen
2 can be rotated out at an angle of at least 220 degrees, and
the image of the primary display screen 2 can be rotated by
180 degrees.

The configuration of the secondary image screen 5
depends on the requirements. It is possible to select the
secondary image screen as a small unit and/or for black-
and-white display. In this casc, it scrves only as an input
monitoring means for input of letters or numbers. It is also
pussible to select a secondary display screen of the same
quality as the primary display screen if, e.g., the presentation
device will also be used as a game console, whereby two
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players sit opposite one another and look only at their own
display screens in order to play e.g., a card game.

The invention claimed is:

1. A presentation device, comprising:

a basc unit including operating components and having
integrated therein a auxiliary display screen;

a keyboard detachably received by the base unit above the
auxiliary display screen and constructed for wireless
connection to the base unit;

a main display screen swingably mounted to the base unit
for rotation about a rotating angle of at least 220
degrees so as to allow disposition of the main display
screen in a first operating position in which the pre-
sentation device is uscable as a laptop computer and a
second operating position in which the presentation
device is useable for dual display mode in combination
with the auxiliary display screen; and

a control device for rotating an image on the main display
screen by 180 degrees, when the main display screen is
in the second operating position.

2. The presentation device of claim 1, wherein the base
unit assumes an inclined disposition in the second operating
position.

3. The presentation device of claim 1, wherein the control
device is constructed to respond to a rotation of the main
display screen about a predetermined rotating angle by
rotating the image of the main display screen by 180 degrees
and by turning on the auxiliary display screen.

4. The presentation device of claim 1, wherein the aux-
iliary display screen is smaller than the main display screen.

5. The presentation device of claim 1, wherein the main
display screen is designated for contact-sensitive input.

6. The presentation device of claim 1, wherein the key-
board is detachably received in a pocket of the base unit, said
pocket being sized for flush disposition of the keyboard with
respect to an upper surface of the base unit.

7. The presentation device of claim 1, wherein the key-
board is constructed for detachable placement upon the base
unit.
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1
PORTABLE COMPUTER

CROSS REFERENCE TO RELATED
APPLICATION(S)

This is a divisional of copending application Ser. No.
07/994,035 filed on Dec. 21, 1992.

FIELD OF THE INVENTION

The present invention relates to portable computers, and
more particularly relates to methods and apparatuses facili-
tating user interaction with a portable computer without first
opening a computer display cover.

BACKGROUND AND SUMMARY OF THE
INVENTION

Portable computers are available in a wide variety of
styles, including laptops, notebooks, palmtops, and write-on
computers (the latter also being variously known as slate
computers or pen computers, and being characterized by the
absence of an alphanumeric keyboard). Some portable com-
puters have an LCD or other flat-panel display that is
protected from abuse by a hinged display cover.

Exemplary of these prior art display covers is the arrange-
ment shown in Design Pat. No. 321,865, wherein a hinged
plastic plate overlies and protects the display of a write-on
computer. Another common arrangement is that shown in
allowed design patent application 07/652,743, wherein the
display of a palmtop computer is protected by another
component of the computer (such as the keyboard) folded
adjacent thereto.

All of these arrangements suffer from a common failing:
there is virtually no provision for user interaction with the
computer when the cover is closed. (Some computers can
“beep” at the user when the cover is closed.) As disclosed
below, this is an unnecessary impairment of the computer’s
capabilities.

In accordance with one aspect of the present invention, a
computer is provided with a display cover that permits
visual—and in some cases tactile or stylus-based—
interaction with the computer, even when the cover is
closed. Such a computer may also be equipped with a
touch-responsive input device that permits a user to
acknowledge alerts from the computer, again without open-
ing the display cover. In many embodiments, the computer
is provided with an improved display cover hinge that
facilitates operation.

The foregoing and additional features and advantages of
the invention will be more readily apparent from the fol-
lowing detailed description thereof, which proceeds with
reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a view of a write-on computer according to a first
embodiment of the present invention.

FIG. 1A is a simplified schematic block diagram of the
computer of FIG. 1.

FIG. 2 is a detail showing a double-pivot hinge used to
connect the cover to the housing in the write-on computer of
FIG. L

FIG. 3 is a sectional view of the write-on computer of
FIG. 1, illustrating (in solid lines) the cover in a first position
overlying the input/output screen and (in dashed lines) the
cover position flush against the back of the housing.

FIG. 4 is a side view, partially in section, showing the
write-on computer of FIG. 1 arranged in an easel configu-
ration.
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FIG. 5 is a detail of a write-on computer incorporating a
double-pivot hinge according to a second embodiment of the
present invention.

FIG. 6 shows a write-on computer incorporating a double-
pivot hinge according to a third embodiment of the inven-
tion.

FIG. 7 is an exploded view of a write-on computer
incorporating a double-pivot hinge according to a fourth
embodiment of the invention.

FIG. 8 is an exploded view of a write-on computer
incorporating a double-pivot hinge according to a fifth
embodiment of the invention.

FIG. 8A is a detail showing a detent arrangement suitable
for use with the FIG. 8 embodiment.

FIG. 8B is a further detail showing a detent arrangement
suitable for use with the FIG. 8 embodiment.

FIG. 9 is a view of a write-on computer according to a
sixth embodiment of the present invention.

FIG. 10 is a detail illustrating a flip-around double-pivot
hinge used to couple the cover of the FIG. 9 computer to the
housing,.

FIG. 11 further details operation of the flip-around
double-pivot hinge used with the computer of FIG. 9.

FIG. 12 is a top plan view, partially in section, illustrating
the double-pivot hinge of FIG. 11.

FIG. 13 is a sectional view illustrating the double-pivot
hinge of FIG. 11.

DETAILED DESCRIPTION

Referring to FIGS. 1 and 1A a write-on computer 10
according to a first embodiment of the present invention
includes a housing 12, a microprocessor 13, an input/output
screen 14 mounted in the housing and coupled to the
microprocessor, and a cover 16 movable between first and
second positions. In the first position, the cover overlies and
protects the input/output screen from damage. In the second
position, the cover exposes the input/output screen for use.

In the preferred embodiment, the cover defines a window
18 which permits a portion of the input/output screen 14 to
be viewed by the user even when the cover 16 overlies the
screen, This window can include a transparent, rigid
medium 20 serving to protect the screen from damage while
permitting viewing therethrough. Alternatively, such a trans-
parent medium can be omitted.

Window 18 finds particular application in conjunction
with software applications that stay resident even when the
computer is not in active use. Exemplary are software
appointment calendars into which a user loads data relating
to upcoming appointments. Many such programs include
alarm features to alert the user to imminent appointients,
even when the computer is otherwise idle. Another example
of resident software applications are e-mail communications
programs that alert users to incoming messages.

Previously, such programs have activated an audible tone
alert device. In response, the user would open the computer
to view the screen and determine the reason for the audible
alert.

In accordance with this embodiment of the present
invention, the software not only activates an audible alert
device 21, but also displays an explanatory message on a
portion 22 of the screen 14 visible through the window. By
glancing at the computer, the user can determine the reason
for the alert without going to the effort of opening the
computer.
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In addition to alert messages, the window can also be used
to convey information relating to equipment status. In one
such application, information pertaining to battery charge is
displayed. In another, wherein the computer is used in
conjunction with a desktop “docking”™ station and is con-
nected to a network, the window can be used to display
information relating to message traffic on the network. By
such an arrangement, the user can avoid “undocking” the
computer inadvertently in the middle of, for example, the
downloading of e-mail or other network data to the com-
puter.

If the message calls for a user response (i.e.
acknowledgement), the user may be able to provide such a
response without opening the cover. In embodiments in
which the window does not include a transparent medium,
the user can effect a response by using a stylus on the
exposed region of the screen. For example, if the visible
message reports an upcoming appointment or an incoming
message, and the user wishes to acknowledge receipt in
order to prevent the computer from issuing further alerts
relating to the same matter, the user can simply draw a
check-mark on the screen to effect acknowledgment.

This same capability can also be achieved in computers
having transparent media-protected windows, provided the
stylus operates on proximity rather than contact. Proximity-
based styli are well known in the art and can, for example,
include battery powered circuitry that selectively passes
current through an inductor in the tip of the stylus. An array
of sensing elements positioned below the LCD screen senses
the resulting magnetic field and provides data indicating the
stylus® position. (Related systems employing capacitive,
rather than inductive, coupling are also known.) Kurta
Corporation of Phoenix, Ariz. is a supplier of such equip-
ment and is the owner of a number of patents on stylus-
sensing technology suitable for use in the present invention,
including U.S. Pat. Nos. 4,672,154, 4,661,656, 4,616,106,
and 4,492,819.

User alert acknowledgements can also be effected by via
touch-responsive input devices, such as pushbuttons or
capacitive switches. Desirably, such an input device is
mounted where it can be accessed without opening the cover
16. In an illustrative embodiment, a pushbutton switch 17
having a button diameter of about 0.25 inches is mounted on
the left side of the housing, approximately one inch down
from the top. This switch is connected to a microprocessor
input that is polled to solicit acknowledgement of alerts
(whether audible or visual).

In related embodiments, other sensors can be used to
accept alert acknowledgments. Some may find it gratifying
to employ a vibration sensor, so that the computer can be
struck to effect acknowledgement.

(It will be recognized that these alert acknowledgment
features can be implemented even in write-on computers
that do not employ covers to protect the input/output screen.)

The sizing and placement of an alert message on portion
22 of screen 16 is well within the capabilities of those of
ordinary skill in the applications programming art. Appli-
cation development tools associated with popular graphical
user interface operating systems provide simple commands
for the sizing and placement of message windows.

Many portable computers include battery-saving circuitry
that blanks the screen when the computer is idle for a
predetermined period, or when the cover is closed. In
accordance with this aspect of the present invention, the
screen is re-activated, at least temporarily, when an window
message is to be provided to the user.
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Turning to mechanical details of construction, the cover
16 in FIG. 1 is coupled to the top of the housing 12 by a
double-pivot hinge 24. As shown in FIGS. 2 and 3, this hinge
includes a cylindrical ring bearing 26 formed in the case, on
which an annular ring 28 rides. Ring 28 includes a finger 30
that engages a socket 32 in the cover 16. A pair of such
ring/bearing assemblies are used—one at each side of the
housing. (The rings can obviously be narrower than those
shown in the Figures.) The bottom of the cover can be
releasably attached to the housing by a magnetic closure. It
will be recognized that the double-pivot hinge arrangement
permits the cover to be folded flush against the back of the
computer, providing the protection benefits of a display
cover without the usually attendant increase in computer
“footprint.”

Desirably, one of the pivots that makes up double-pivot
hinge 24 includes a detent mechanism that secures the pivot
against free rotation when in one or more predetermined
angular positions. In the preferred embodiments, the
detented position is provided at an end-of-travel position of
the rings on the bearings. Such a detent permits the computer
to be stably arranged in the easel-like fashion depicted in
FIG. 4, with the cover propping up the housing. In this
arrangement, the bottom edge 31 of the cover can be
provided with a non-slick elastomer to increase stability.
This easel position facilitates certain uses of the computer.

FIG. 5 shows a write-on computer incorporating a double-
pivot hinge according to a third embodiment of the
invention, wherein the ring bearing 34 extends to the edge
of the housing. The ring 36 and display cover 38 correspond
to elements 28 and 16 of FIG. 2.

FIG. 6 shows a write-on computer 40 incorporating a
double-pivot hinge according to a third embodiment of the
invention. Whereas in FIGS. 1-5, the cover is held at its
edges by pivots than can move independently, in FIG. 6 the
pivots are mechanically connected, causing them to rotate in
tandem. This is accomplished by use of an axle 42 rather
than a pair of ring/bearing assemblies 28/26.

Axle 42 extends across the top of the computer 40 and is
journalled or otherwise mounted to permit rotary motion.
From the axle protrude features 44 that include pivot fingers
46. As in the FIG. 1 embodiment, the cover 48 is pivotally
mounted on these fingers. As the axle rotates, the fingers 46
move in tandem. This tandem motion avoids “racking,” a
phenomenon caused by independent motion of two spaced
hinges, which can result in binding of the hinge.

Axle 42 desirably includes an axial bore 50 in which a
stylus 52 can be stored.

In the FIG. 6 embodiment, the axle is external and forms
part of the external surface of the computer. In a related
embodiment, shown in FIG. 7, the axle is disposed within
the computer housing. In this embodiment, the housing is
provided with slots 54 through which features 44 extend to
couple to the cover. FIG. 7 also shows a representative
detent mechanism 56 that can be used to secure the axle
against free rotation. The illustrated detent mechanism
includes a nib 58 that is urged against a flat face 60 on the
axle by a spring 62.

FIG. 8 shows the presently preferred double-pivot hinge
63. In this arrangement a pair of plastic rings 64 (having
shoulders 66 journalled in cradles 68) are physically inter-
connected with a rigid steel wire 70 to avoid racking. The
cover 66 is pivotally mounted on the wire.

The rigid wire 70 can be connected to the rings 64 by
various attachment means. The preferred attachments,
however, are effected by forming the ends of the wire in the
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configuration 72 shown, and insert molding the plastic rings
64 around the formed wire. This arrangement provides
superior strength over other attachment techniques.

Attachment of the cover 66 to the wire 70 can also be
accomplished by various means. The preferred technique is
to fabricate the cover in two pieces: a base piece, and a top
piece which cooperate to define the bore through which the
wire passes. These pieces are then ultrasonically welded
around the wire.

In this embodiment, the cover 66 has a thickness of 3.8
mm, and the wire has a thickness of 1.5 mm. At the top edge
of the cover, where the top and bottom pieces are welded to
contain the wire, there is a ridge having a thickness of 4.5
mm. The housing of the computer has a thickness of 26 mm.
The distance between the two pivot axes (i.e. the center-to-
center radial distance between the rings 64 and the wire 70)
is great enough to provide a 0.5 mm spacing between the top
of the cover and the housing when the cover is in its closed
position. This gap assures the cover won’t bind regardiess of
manufacturing tolerances.

The illustrated housing and cover are made of
polycarbonate/ABS plastic, with the rings 64 and the asso-
ciated cradles 68 being made of a self-lubricating material,
such as teflon- or silicone-impregnated plastic.

1t is possible to effect a detent in the pivotal mounting of
the cover 66 on the wire 70 by slightly bending or kinking
the wire, and providing a small slot or indentation 73 in the
side of the bore within the cover in which this bend or kink
can fit, as shown in FIGS. 8A and 8B. When the cover is
rotated about the wire to a predetermined position, the
bent/kinked wire—which is normally confined to the linear
bore—can expand into the slot or indentation, resisting
further rotation absent increased torque.

It is possible to effect a detent in the pivotal mounting of
the wire to the housing by the same arrangement depicted in
FIG. 7, viz. to use a spring detent radially directed against
the rings 64. Alternatively, an axially directed detent, such as
against the sides of the shoulders 66, can also be used. If
desired, both of the pivots that comprise the double-pivot
hinge can have their own detent mechanism.

FIGS. 9-13 show a write-on computer 74 using a flip-
around double-pivot hinge 76. In this arrangement, a cover
78 is connected to an intermediate member 80 by a first pivot
82. The intermediate member, in turn, is pivotally to the
computer housing 84 by a second pivot 86.

The first pivot 82 includes a socket in the cover which
cooperates with a finger 90 extending from the intermediate
member to provide pivotal motion of the cover around the
edge of the intermediate member.

The second pivot 86 includes a slot 92 in a boss 94 portion
of the housing 84, which cooperates with a finger 96
extending from the intermediate member 80. As best shown
in FIG. 11, slot 92 permits the axis of the second pivot 86 to
be slid back and forth along the top face 98 of the computer.
This arrangement permits linear motion, as well as pivotal
motion, of the intermediate member relative to the top face
of the computer.

Intermediate member 80 further includes a sliding latch
100 comprised of a slidably mounted thumb grip 102 having
alocking pin 104 extending therefrom. The thumb grip 102
is two-sided, permitting operation of the latch 100 regardless
of which face of the intermediate member faces the com-
puter housing, and which is exposed for use.

In operation, the intermediate member 80 can be flipped
(about the second pivot 86) so that either of its two faces
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abuts the top face 98 of the computer. The intermediate
member can then be secured in this position by urging the
thumb grips toward the outer edges of the computer, engag-
ing the locking pins 104 in the slots 92. Depending on which
face of the intermediate member is adjacent the computer,
the cover pivot 82 will be positioned adjacent either the front
or back of the computer. In the former position, the cover
can be folded down to overlie the display. In the latter
position, the cover can be folded flush against the back of the
computer, out of the user’s way.

Like the computer shown in FIG. 1, the computer of FIG.
9 includes provision for storing a stylus 106 in a bore 108
defined in the housing. However, the bore in FIG. 9 is
disposed perpendicularly to the axis of the cover hinge,
rather than parallel thereto.

From the foregoing, it will be recognized that computers
according to the present invention provide a number of
important advantages. Computers including display cover
windows according to the present invention permit commu-
nication to, and in some cases from, the user without
requiring the user to first open the display cover. Computers
including alert acknowledgement provisions further facili-
tate user interaction, again without requiring that the display
cover first be opened. Write-on computers incorporating
double-pivot hinge covers according to the present invention
provide the protection benefits of a display cover without the
usually-attendant increase in computer “footprint.” Hinges
incorporating plastic that is injection molded onto steel wire
can be kept within much tighter manufacturing tolerances
than those employing exclusively plastic or exclusively steel
parts.

Having described and illustrated the principles of our
invention with reference to preferred embodiments, it should
be apparent that the invention can be modified in arrange-
ment and detail without departing from such principles. For
example, while the invention has been illustrated with
reference to a cover that is secured to the top of a computer
housing, it will be recognized that the cover can alternatively
be secured to a side of the housing instead. Such an
arrangement advantageously serves a shading function in
situations where light incident from the side of the display
might otherwise create glare. Other adaptations of the cover
of the present invention to shade the display will be apparent
to those of ordinary skill in the art.

Similarly, while the invention has been illustrated with
reference to a cover that can lie flat against the front or back
of a computer by virtue of a double-pivot hinge, it will be
recognized that similar benefits can be achieved by alterna-
tive arrangements. In one such arrangement, the side edges
of the cover are adapted to slidingly engage a pair of
corresponding tracks formed in the front and back of the
computer. By this arrangement, the cover can be slid from
the front, exposing the display, and thereafter inserted into
the tracks on the back, securing the cover out of the way.

In still further embodiments of the invention, it will be
recognized that the window and/or alert acknowledgement
features can be employed in a computer without a double-
pivot hinge.

In view of the many possible embodiments to which the
principles of our invention may be put, it should be recog-
nized that the detailed embodiments are illustrative only and
should not be taken as limiting the scope of our invention.
Rather, we claim as our invention all such embodiments as
may come within the scope and spirit of the following claims
and equivalents thereto.
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We claim:

1. A method of operating a computer, the computer
including a microprocessor, a display screen, and a cover for
the display screen, the method comprising:

(a) when the computer is not being used, closing the cover

to overlie and protect the display screen; and

(b) when, thereafter, a program performed by the micro-

processor solicits user attention:

providing an audible alert signal; and

displaying indicia to the user indicating the reason the

program solicits attention, said indicia being displayed
in a portion of the display screen viewable even when
the cover is positioned to overlie and protect the display
screen.

5

10

8

2. The method of claim 1 which further includes accepting
an alert acknowledgment from the user while the cover is
positioned to overlie and protect the display screen.

3. The method of claim 2, wherein said display screen is
an input/output display screen, said accepting step compris-
ing accepting the alert acknowledgment from the display
screen while the cover is positioned to overlie and protect
said display screen.

4. The method of claim 2 in which the accepting step
comprises accepting feedback from a touch-responsive input
element distinct from the display screen.

L I T
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An electronic apparatus includes first and second display
devices having first and second display screens held in first
and second housings, respectively. The second display
screen is provided with a sensor which generates an output
signal determining an input area in response to an external
predetermined input to the second display screen. The first
and second housings are connected together by a connecting
mechanism so that an opening angle between the first and
second housings can be adjusted. A first interface image is
displayed on the second display screen. An instruction input
to the interface image is determined on the basis of a sensor
output signal. In response to the instruction input, a second
display image is displayed in place of the first display image.
In response to the instruction input, a second interface image
is displayed in place of the first interface image.
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ELECTRONIC APPARATUS HAVING UNIVERSAL
HUMAN INTERFACE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the
benefit of priority from prior Japanese Patent Application
No. 2004-233643, filed Aug. 10, 2004, the entire contents of
which are incorporated herein by reference.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] The present invention relates to an electronic appa-
ratus having a universal human interface, and in particular,
to improvements in a user interface for a portable informa-
tion apparatus having a planar display device and a device
that allows a user to provide inputs using the user’s finger or
a stylus.

[0004] 2. Description of the Related Art

[0005] Notebook personal computers, PDAs, cellular
phones, and the like are known as typical electronic appa-
ratuses having user interfaces. For example, a conventional
notebook personal computer comprises, as a user interface,
a display such as a liquid crystal display which displays
characters, graphics s, and the like on a plane surface, and
a keyboard that allows a user to input characters by depress-
ing keys arranged in a predetermined manner, as described
in Jpn. Pat. Appln No. 1997-130935. In such a notebook
personal computer, the display and the keyboard are held in
respective independent housings, which are foldably con-
nected together using hinges. When the notebook personal
computer is used, the keyboard is placed on a plane almost
parallel to a desk surface by appropriately adjusting the
hinge angle of one of the housings to that of the other, both
housings being placed on the desk surface. The display is
placed so as to face the user. The user can input characters
from the keyboard and move a cursor by operating keys on
which arrows are printed. A pointing device called a touch
pad is provided on the surface of the housing in which the
keyboard is installed; the touch pad is located farther from
the hinge than the keyboard. The user can move the mouse
cursor by touching this pointing device with his or her
fingertip. Available pointing devices include a stick system
that allows the user to move the mouse cursor by using his
or her finger to exert a force on a stick provided near the
center of the keyboard.

[0006] In general, for portable electronic apparatuses,
portability is inconsistent with operability and visibility
associated with ease of use. It has thus been desirable to
make portability consistent with ease of use. That is, the
notebook personal computer is an information apparatus that
the user carries with him or her for use. Accordingly, the
sizes of the housings are important specification items.
Obviously, the display area of the display decreases consis-
tently with housing size. Further, when the notebook per-
sonal computer is equipped with a keyboard having a key
arrangement and a key number significantly different from
the standards, the general-purpose properties of the note-
book personal computer are degraded. Consequently, the
key pitch of the keyboard decreases consistently with hous-
ing size. The consistence between portability and the human
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interface is very important for the notebook personal com-
puter. Thus, notebook personal computers are classified into
a category including what is called full-size notebook per-
sonal computers which are inferior in portability and which
have large housings, a large screen, and almost the same key
pitch as that of desktop computers and a category including
notebook personal computers having mobile housings which
are small and easy to carry out but which have a small-sized
screen, a small key pit, and a small touch pad area, that is,
an inferior human interface. The user selects the category to
which the personal computer the user is to purchase belongs,
assuming a situation in which the personal computer is most
frequently used. Also in this regard, for portable electronic
apparatuses, portability must be compatible with ease of use.

[0007] For portable electronic apparatuses, it is desirable
to improve the operability of the pointing device. To move
the mouse cursor on the screen using the touch pad, the user
must move the mouse cursor within a plane much smaller
than the screen by moving his or her finger. This pointing
device is considered to offer operability inferior to that of a
mouse connected to the notebook personal computer and
which can be moved to a larger extent than the touch pad in
controlling the mouse cursor. Similarly, to move the mouse
cursor using the stick, the user must use the force of his or
her finger to adjust the movement of the position of the
mouse cursor. This pointing device is considered to offer
operability inferior to that of a mouse connected to the
notebook personal computer and which can be moved to a
larger extent than the stick in controlling the mouse cursor.

[0008] The mouse, which is externally installed, is easier
to operate than the touch pad, which is incorporated into the
notebook personal computer because it allows the user to
use a larger area than the touch pad. However, disadvanta-
geously, the user must move his or her arm quite a long
distance in a horizontal direction from the keyboard, from
which the user commonly provides inputs using both hands,
to the mouse, which is operated with the user’s right or left
hand. Further, when it is difficult to operate the computer
using the mouse, hardware such as a joy stick or a game pad
must be mounted on the computer as an external input
device, the hardware being specialized for software. Such
hardware may not offer sufficient general-purpose properties
and is likely to be infrequently used. Disadvantageously, the
cost effectiveness of the device introduced by the user is
virtually low. Further, manufacturing many devices infre-
quently used may lead to contamination of environment and
consumption of resources. Also in this regard, the use of
such hardware is not preferable.

[0009] Notebook personal computers are also commer-
cially available which have an electromagnetic or pressure-
sensitive touch panel lying on top of an LCD panel so that
direct touch with the screen enables the position on the
screen to be input. However, with such a notebook personal
computer, when inputting characters, while editing the input
characters using the pointing device, the user must fre-
quently move his or her arm a relatively long distance
against gravity from the keyboard to the screen. This is
disadvantageously inappropriate if both keyboard and point-
ing device are frequently operated.

[0010] Further, such a notebook personal computer
enables the user to input characters by displaying a software-
based keyboard on the screen and depressing virtual keys.
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However, the keyboard is almost two-dimensionally placed
on a desk surface, and the display surface is placed at an
angle with the desk surface so as to face the user. As is easily
understood from this arrangement, the angle of a plane
suitable for input is different from that of a plane suitable for
viewing. There is a limit to the improvement of the input
environment based on the addition of the touch panel
function to one display.

[0011] Moreover, it is desirable to adapt the portable
electronic apparatus to a particular situation so that the
apparatus can be used easily in that situation. In general, the
keyboard arrangement is specified. Accordingly, when the
keyboard is utilized for a particular task, the fixed arrange-
ment may disadvantageously be unsuitable for improving
work efficiency. For example, the user may carry the note-
book personal computer with him or her in order to process
personal information. In this example, information stored in
the notebook personal computer may be shown to a person
different from the user. In some cases, a person different
from the user may be allowed to perform a simple operation
to execute a specified process on the basis of a procedure
stored in a server on the network to which the notebook
personal computer is connected, thus providing outputs
constituting services. In other cases, subsequent business
activities for articles or insurances may be based on these
outputs. In such an example, not all the keys of the keyboard
are required in the site where the user carries the notebook
personal computer with him or her. Further, the client may
provide incorrect input. If it is inconvenient to be able to use
all the key inputs, the notebook personal computers manu-
factured by the current techniques offer no solutions. The
possibility of incorrect operations can be reduced by allow-
ing the client to operate only the previously described touch
panel-installed display. However, the presence of the key-
board may hinder fundamental solutions. To solve this, a
portable personal computer has been provided which has no
keyboard and which is composed of an externally rectan-
gular housing comprising a display and the minimum
required input device such as a power supply switch. How-
ever, adapting the hardware only to a particular situation
may degrade general-purpose properties. Specifically, when
the user carries the apparatus to the client with him or her
and if the client suddenly changes the contents of the
operation, it is difficult to deal with this change with the
above computer. Further, the user normally places paper flat
on the desk when writing characters on the paper with a
pencil. When reading a book, the user holds the book in his
or her hand so that his or her line of sight is perpendicular
to the print surface of the book. As is apparent from this
behavior, the angle of a plane at which the user can easily
input characters with his or her finger or a pen is different
from that of a plane at which the user can easily read
information displayed on the plane. This may disadvanta-
geously tire the user. Moreover, for the electronic appara-
tuses, the user interface desirably meets users’ individual
requirements. That is, the input device needs to flexibly
conform to the physical properties or preferences of users. It
is well known that the size of each part of the human body
varies. The input device such as a common keyboard or
mouse has fixed dimensions. Consequently, a comfortable
work environment cannot be realized unless the user pre-
pares an input device of a size suitable for himself or herself.
However, in the notebook personal computer, the keyboard
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is integrated with the main body. Thus, disadvantageously,
the user cannot adjust the key pitch or arrangement.

[0012] The interface for the electronic apparatus can desir-
ably provide a quieter environment. That is, when the user
inputs characters from the keyboard, typing sounds occur.
Accordingly, the keyboard is inconvenient for taking notes
in a situation where making noise is not preferable, for
example, in a library or during a class in school. It is thus
desirable to enable input while maintaining a quiet environ-
ment.

BRIEF SUMMARY OF THE INVENTION

[0013] Tt is an object of the present invention to provide an
electronic apparatus which is excellent in portability, oper-
ability, visibility, and reliability.

[0014] According to an aspect of the present invention,
there is provided an electronic apparatus comprising:

[0015] a first display device comprising a first housing
and a first display screen which is held in the first
housing;

[0016] a second display device comprising a second
housing and a second display screen which is received
and held in the second housing, the second display
screen comprising a sensor which generates a sensor
output signal depending on an input on the second
display screen;

[0017] a connecting mechanism configured to connect
the first and second housings together and capable of
adjusting an opening angle of the first housing with
respect to the second housing;

[0018] a display processing section configured to dis-
play a first display image on the first display screen and
a first interface image on the second display screen;

[0019] a determining section configured to determine an
instruction to the interface image on the basis of the
sensor output signal; and

[0020] a control section configured to control the dis-
play processing section in response to the instruction to
cause a second display image to be displayed in place
of the first display image and control the display
processing section in response to the instruction to
cause a second interface image to be displayed in place
of the first interface image.

[0021] According to another aspect of the present inven-
tion, there is provided a foldable display device comprising:

[0022] a first device having a first display screen to
display application images;

[0023] a second device having a second display screen
to display interface images and an input sensor pro-
vided around the second display screen to sense an
input position of touching or a movement on the second
display screen;

[0024] a connecting mechanism configured to arbi-
trarily set an angle of the first display screen of the first
device and the second display screen of the second
device and to be capable to be folded;
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[0025] an input processor to converting an input posi-
tion sensed by the sensor into an input data to the
display processor, and

[0026] a display processor to generate application
images to be displayed on the first display screen and
interface images to be displayed on the second display
screen,

[0027] wherein the display processor generates a first
interface image indicating distinctly displaying the
input position after receiving the input data on the
second display screen, and generates a first application
image reflecting the input data on the first display
screen.

[0028] According to yet another aspect of the present
invention, there is provided a portable computer, compris-
ing:

[0029] a flat panel having a first display panel and a
second display panel, that is foldable along a centerline
and that a surface of the second display panel
approaches to a surface of the first display panel when
they are folded;

[0030] a touch panel sensor provided at least on a
second display panel to detect a user’s input operation;

[0031] a display processor to supply display data to the
first display panel and the second display panel; and

[0032] a display controller to control the display pro-
cessor in at least two modes comprising,

[0033] a first mode where the display processor supplies
an application image to the first display panel while
supplying an interface image to the second display
panel so as to use the second display panel as an input
device, and

[0034] a second mode where an application image is
divided into two part and one part of the application
image is supplied to the second display panel and the
other part of the application image is supplied to the
first display panel so as to use the first and second
display panels as a one extended screen.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0035] FIG. 1 is a perspective view schematically show-
ing a notebook personal computer as an example of a
portable electronic apparatus according to an embodiment of
the present invention;

[0036] FIG. 2 is a sectional view schematically showing
the internal structure of the notebook personal computer
shown in FIG. 1;

[0037] FIG. 3 is a block diagram showing a driving circuit
that drives a touch panel-equipped LCD panel of the note-
book personal computer shown in FIG. 1;

[0038] FIG. 4 is a flowchart showing control with which
a key code is output in response to an input to a virtual
keyboard displayed on the touch panel-installed LCD panel
of the notebook personal computer shown in FIG. 1;

[0039] FIG. 5 is a sectional view schematically showing
the structure of an illuminating mechanism incorporated into
the notebook personal computer shown in FIG. 1;
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[0040] FIG. 6 is a sectional view schematically showing
another structure of the illuminating mechanism incorpo-
rated into the notebook personal computer shown in FIG. 1;

[0041] FIG. 7 is a perspective view schematically show-
ing how a document is displayed on two screens according
to another usage of the notebook personal computer shown
in FIG. 1;

[0042] FIG. 8 is a perspective view schematically show-
ing an interface display according to yet another usage of the
notebook personal computer shown in FIG. 1;

[0043] FIG. 9 is a perspective view schematically show-
ing usage of a notebook personal computer as an example of
aportable electronic apparatus according to another embodi-
ment of the present invention;

[0044] FIG. 10 is a perspective view schematically show-
ing usage of a notebook personal computer comprising a
gravity sensor as a portable electronic apparatus according
to yet another embodiment of the present invention;

[0045] FIGS. 11A and 11B are perspective views sche-
matically showing usage of a notebook personal computer as
an example of a portable electronic apparatus according to
still another embodiment of the present invention;

[0046] FIG. 12 is a perspective view schematically show-
ing another usage of the notebook personal computer shown
in FIG. 1;

[0047] FIG. 13 is a perspective view schematically show-
ing a notebook personal computer comprising a silicon on
glass structure as an example of a portable electronic appa-
ratus according to further another embodiment of the present
invention;

[0048] FIG. 14 is a perspective view schematically show-
ing usage of a notebook personal computer comprising an
input display function a as an example of a portable elec-
tronic apparatus according to further another embodiment of
the present invention;

[0049] FIG. 15 is a perspective view schematically show-
ing usage of a notebook personal computer comprising an
input display function a as an example of a portable elec-
tronic apparatus according to yet another embodiment of the
present invention;

[0050] FIG. 16 is a perspective view schematically show-
ing usage of a camera-installed notebook personal computer
as an example of a portable electronic apparatus according
to still another embodiment of the present invention; and

[0051] FIG. 17 is a perspective view schematically show-
ing usage of a camera-installed notebook personal computer
as an example of a portable electronic apparatus according
to further another embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0052] With reference to the drawings, description will be
given of an electronic apparatus having a universal human
interface according to an embodiment of the present inven-
tion.

[0053] FIG. 1 is a perspective view schematically show-
ing a notebook personal computer as an example of a
portable electronic apparatus according to an embodiment of
the present invention.
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[0054] As shown in FIG. 1, the notebook personal com-
puter is made portable by foldably connecting a first housing
2 and a second housing 4 together using hinges 6A and 6B
and folding the first housing 2 over the second housing 4 to
lay the first housing 2 on top of the second housing 4.
Further, as shown in FIG. 1, the first housing 2 is opened
with respect to the second housing 4 so that a user can
operate the notebook personal computer while viewing the
first housing 2 and the second housing 4. That is, the user can
place the second housing 4 on a desk surface and use the
hinges 6A and 6B to appropriately adjust the angle of the
first housing 2 so that the user can easily view an LCD panel
in the first housing 2.

[0055] The first housing 2 has the LCD (liquid crystal
display) panel 8 installed in its frame 10 to display images,
characters, and the like. A driving circuit (not shown) is
stored in the housing 2 to drive the LCD panel 8. Further, in
addition to the LCD panel 8, an antenna for wireless LAN
or radio communication such as Bluetooth is stored in the
first housing 2. The LCD panel 8 displays a pointer 12 used
to select any of icons shown as images or characters. The
pointer 12 can be used to make any of the icons active to
operate the related application.

[0056] In the second housing 4, rubber pads 14A and 14B
are applied to the surface of the frame 10 as a cushioning
material so as to prevent the first housing 2 and the second
housing 4 from being shocked when they are folded.
Accordingly, the rubber pads 14A and 14B absorb an
external shock applied when the notebook personal com-
puter is folded or carried. This prevents the first housing 2
and the second housing 4 from being damaged by the shock.

[0057] The second housing 4 has a touch panel-installed
LCD panel 18 installed in its frame 16. The touch panel-
installed LCD panel 18 includes a pressure-sensitive touch
panel laminated to an LCD panel (liquid crystal display
device) used to display images, characters, and the like. The
second housing 4 stores a driving circuit (not shown) that
drives the LCD panel of the touch panel-installed LCD panel
18 and a detecting circuit (not shown) that detects an input
to the touch panel. Further, the second housing 4 has a
built-in motherboard on which a CPU and a memory are
mounted, and a drive device such as an HDD. The housings
2 and 4 supply power to each other and exchange informa-
tion with each other via a bundle of electric wires passing
through the neighborhood of the center of a shaft of each of
the hinges 6A and 6B.

[0058] The touch panel-installed LCD panel 18 displays a
virtual keyboard 20 corresponding to a keyboard image that
can be used to input characters or the like by providing key
input as with common keyboards. That is, an input to the
touch panel is replaced with a code or the like which is
generated when the corresponding key of the common
keyboard is depressed, on the basis of the relationship
between the input and the corresponding display image. The
code is then input to a CPU in the notebook personal
computer main body, where the code is then subjected to
software processing. Then, the resulting image is displayed
on the LCD panel 8. In this manner, emulation of the
mechanical keyboard may be implemented by a special
electronic circuit that controls the touch panel-installed LCD
panel. Alternatively, it may be implemented by processing
executed by software such as firmware. The user may create
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the keyboard image in bitmap form. Further, the touch
panel-installed LCD panel can be used as an interface in a
form different from the keyboard as described later.

[0059] The touch panel-installed LCD panel 18 displays
not only the virtual keyboard 20 but also a virtual mouse 22
operated similarly to a common mouse to move a pointer
position or make any icon active. That is, an image corre-
sponding to the mouse 22 is displayed in a screen on which
the keyboard 20 is displayed. The user uses his or her hand
to touch and depress a part of the touch panel corresponding
to the displayed position of the virtual mouse 22, to move the
virtual mouse 22. This results in a setting such that the entire
touch panel is used as an area in which the virtual mouse can
move. In this case, even if the virtual keyboard is depressed
during the operation of the virtual mouse 22, this is not
recognized as a key input. When the user’s hand remains off
the virtual mouse 22 for a specified time, the virtual mouse
moves to the lower right of the touch panel-installed display
18, shown in FIG. 1, to wait for an operation. Then, an input
can be provided to the virtual keyboard 20. Of course, the
standby position of the virtual mouse 22 is not limited to the
lower right of the touch panel-installed display 20 but can be
arbitrarily set by the user. Further, by making the displayed
virtual mouse 22 smaller while it is standing by than while
it is being used, as in the case of the icons, it is possible to
reduce the possibility that the virtual mouse 22 will interfere
with an input area for the virtual keyboard 20. If the
standing-by virtual mouse 22 is displayed as an icon, then
tapping the icon enables the virtual mouse 22 to be displayed
near the icon in the use-time size.

[0060] The following action may be taken instead of
causing the virtual mouse 22 to stand by while it is not used:
upon sensing the thenar eminence, hypothenar eminence,
index finger, and middle finger of one hand touching the
touch panel and moving over the touch panel 20 while
maintaining the same positions, the computer may deter-
mine that the virtual mouse 22 is being operated. In this case,
the virtual mouse is displayed on the touch panel-installed
LCD panel 20 so that a pointer on the screen can be moved.
Further, the computer can be allowed to determine, on the
basis of the pressure of the finger, whether a button is being
pressed or the finger is off the button, to perform a click
operation. Further, when one of the fingers moves in a way
that the distances from this finger to the thenar eminence and
to hypothenar eminence change, the computer may deter-
mine that this input indicates that a wheel has been moved.
In this manner, as in the case of the common mouse, an
output from the virtual mouse is provided to the CPU in the
personal computer main body, where it is subjected to
software processing. The results of the software processing
are displayed as an image on the LCD panel 8.

[0061] In this case, when the virtual mouse 22 moves onto
the virtual keyboard 20, it may be displayed on top of the
virtual keyboard 20 so as to appear translucent or opaque.
Further, when the virtual mouse 22 or the virtual keyboard
20 is touched, the brightness, color, or image contrast of the
touched input area may be changed depending on the
intensity of the input to the touch panel. Furthermore, if any
line or character is already displayed in an input area when
the virtual mouse 22 or the virtual keyboard 20 is touched,
the thickness of the line, the size of the character, or the font
may be changed. A sound may be generated which corre-
sponds to the virtual key displayed in the input area.
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[0062] Further, the touch panel-installed LCD panel 18
can display other icons 24A and 24B and the like as required
and also display images, characters, and the like without
showing the virtual keyboard 20 similarly to the LCD panel
8. A combination of the LCD panel 8 and the LCD panel 18
provides a larger work area than with common personal
computers. On the touch panel-installed LCD panel 18, the
icons 24A and 24B may be displayed on top of another
image. When displayed on top of another image, the icons
24A and 24B may be translucent or opaque.

[0063] In the above embodiment, the touch panel-installed
LCD panel 18 senses a contact pressure on the basis of the
contact area. However, obviously, the touch panel-installed
LCD panel 18 may be able to sense the pressure exerted
directly on a touch panel 18T. Similarly, the touch panel-
installed LCD panel 18 may be able to electromagnetically
sense a touch with the touch panel 18T. The electromagnetic
type adopts a sensor that can detect the intensity of electro-
magnetic waves on the touch panel 18T to sense a touch on
the basis of a change in intensity.

[0064] The second housing 4 is assembled in the following
manner: the panel surface of the touch panel-installed LCD
panel 18, installed in the second housing 4, is flush with the
top surface of the frame 16 of the second housing 4 so that
no step is formed between the panel surface of the LCD
panel 18 and the frame 16 of the housing 14. Since there is
almost no step between the surface of the LCD panel in the
housing and the surface of the second housing, the move-
ment of the user’s hand is not hindered by steps at the ends
of the panel when the virtual mouse is operated.

[0065] With the conventional notebook personal com-
puter, the pointer moving all over the screen is operated by
moving the user’s finger in a small area such as the touch
pad, which is at most several centimeters by several centi-
meters square. This is considered to be disadvantageous in
the accuracy of operations. However, with such a notebook
personal computer as shown in FIG. 1, an area almost equal
to the size of the housing can be used as a pointing device.
Consequently, operability is expected to be drastically
improved.

[0066] In the embodiment shown in FIG. 1, the LCD
panel 8 in the first housing 2 is not provided with any touch
panel. However, it may be provided with a touch panel
similarly to the LCD panel in the second housing 4.

[0067] 1If icons used to activate applications or indicating
files, folders, or the like are arranged on the touch panel 18,
it is possible to equally perform a series of operations for
operating the keyboard and an operation for clicking any of
the icons. This eliminates the need for a change in input path
which is effected by, for example, taking the user’s hand off
the keyboard and operating the pointing device as with the
common notebook personal computers.

[0068] When the notebook personal computer shown in
FIG. 1 is used, the second housing 4, which houses a circuit
board 36 provided with a semiconductor element 34, is
placed on a desk surface 30 as shown in FIG. 2. Then, the
angle of the LCD panel 8 is appropriately adjusted utilizing
the hinges 6A and 6B so that the user can view the LCD
panel 8 easily. If there is a large angle between the direction
of the line of sight 28 of the user 30 and the normal 26 of
the LCD panel 18, provided in the second housing 14, and
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external light incident on the panel 18 is reflected to make
the display on the LCD panel 18 difficult to view, a tilt stand
32 can be used to adjust the angle. Adjustments with the tilt
stand 32 are insufficient to set the angle of the second
housing 4 set as freely as the holding angle of the first
housing 2.

[0069] The touch panel-installed panel 18 is normally
composed of a touch panel 18A stacked on a liquid crystal
display section 18B. If the line of sight 28 of the user 30
coincides with the direction of the normal 26, the depressed
position of the touch panel 18 A matches a display position
on the liquid crystal display section 18B. However, if there
is a certain angle 6 between the line of sight 28 of the user
30 and the direction of the normal 26, the depressed position
of the touch panel 18A does not match the display position
on the liquid crystal display section 18B. The depressed
position is misaligned with the display position. To deal with
this problem, the relationship is preferably established such
that the input position on the touch panel deviates from the
position corresponding to the display section 18B. That is,
with the certain angle 6 between the line of sight 28 of the
user 30 and the direction of the normal 26 taken into
account, if a position on the touch panel 18A lying on an
extension of the line of sight is depressed, an instruction is
preferably given on a display position in the liquid crystal
display section 18B also lying on the extension of the line of
sight 28.

[0070] In this case, the touch panel 18A and the liquid
crystal display section 18B are driven using, by way of
example, such a driving arrangement as shown in FIG. 3.
With the circuit shown in FIG. 3, when the notebook
personal computer is powered on, an image display com-
mand is provided to a graphics s CPU 40. In response to the
command, the CPU 40 transfers image data on the virtual
keyboard 20 from a graphics s ROM 42 to a frame memory
44. The frame memory 44 then expands the transferred
image data on the virtual keyboard 20 into a bitmap, which
is provided to a display circuit section 46 on a line-by-line
basis. The display circuit 46 processes and converts the
image line signal into a row driving signal and a column
driving signal. The display circuit 46 then supplies the row
and column driving signals to a row driver 48 and a column
driver 50, respectively. The drivers 48 and 50 convert the
respective driving signals into signals driving the display
signal in accordance with the driving signals. The LCD
display section 18B displays an image of the virtual key-
board 20. The image display command provided to the
graphics s CPU 40 contains information on the keyboard
size and arrangement of the virtual keyboard 20. In accor-
dance with the image display command, the CPU 40 pro-
cesses and converts data from the ROM 42 into appropriate
image data and then supplies the image data to the frame
memory 44. Therefore, after the default virtual keyboard 20
is displayed on the LCD display section 18B, it can be
utilized to provide the CPU 40 with an instruction on a
change in the size and arrangement of the virtual keyboard
20.

[0071] With reference to FIGS. 3 and 4, description will
be given of a control flow in which a key code is output in
response to a certain input to the virtual keyboard 20.

[0072] The virtual keyboard 20 is displayed and its control
is started (step S10). In this case, when the user’s finger
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touches the touch panel 18A on the LCD display section 18,
on which the virtual keyboard 20 is displayed, an X coor-
dinate sensor 54 and a Y coordinate sensor 56 detects the
coordinates of the touched area, for example, the area shown
at reference numerals 52A and 52B in FIG. 3, as shown in
step S12. The coordinates detected by the X coordinate
sensor 54 and Y coordinate sensor 56 contain all the pixel
coordinates in the area touched by the user’s finger, the pixel
coordinates corresponding to pixels in the LCD display
section 18B. A coordinate processing section 58 is supplied
with an X and Y coordinate detection signals specifying the
pixel coordinates. If the area touched by the user’s finger
during an adjustable predetermined period is equal to or
larger than a predetermined size as shown by reference
numerals 52A or 52B or is smaller than the predetermined
size as shown in steps S14 and S185, the coordinate process-
ing section 58 determines that the touch is a keyboard input
to determine the central coordinates of the touched area as
shown in step S20. Then, the graphics s CPU 40 compares
the central image with the virtual keyboard 20 as shown in
step S22. The graphics s CPU 40 then outputs the key code
of the key corresponding to the central image and also
outputs a signal for a change in the color or brightness of the
key corresponding to the central coordinates, to the frame
memory 44. The color or brightness of the key on the virtual
keyboard 20 corresponding to the key input is changed and
the screen indicates that the input has been provided. Like-
wise, if the user’s finger touches the virtual keyboard 20 to
provide the next input, steps S10 to S26 are similarly
repeated.

[0073] In step S14, when the area of the touch panel 18A
touched by the user’s finger during the predetermined period
is smaller than the predetermined size as shown by reference
numeral 52C, for example, when the user’s finger inadvert-
ently touches the touch panel 18A, the area is smaller than
the predetermined size. Accordingly, the coordinate process-
ing section 58 does not determine that a keyboard input has
been provided as shown in step S18. Thus, the coordinate
processing section 58 does not output the signal for key
central coordinates to the graphics s CPU 40. The area
touched by the user’s finger is smaller than the predeter-
mined size when, for example, the finger remains placed on
the keyboard, for example, at a home position for a period
longer than in the case of a keyboard input.

[0074] Further, in step S18, if the area of the touch panel
18A touched by the user’s finger during the predetermined
period is larger than the predetermined size and exceeds the
limit beyond which the input is determined to be abnormal,
as shown by reference numeral 52D, for example, if the
user’s finger touches the touch panel 18A in such a way that
it strokes the panel, then the coordinate processing section
58 does not determine that a keyboard input has been
provided as shown in FIG. 18. Thus, the coordinate pro-
cessing section 58 does not output the signal for key central
coordinates to the graphics s CPU 40.

[0075] If the virtual mouse 22 is displayed, when the
notebook personal computer is powered on, the image
display command is similarly provided to the graphics s
CPU 40. In response to the command, the CPU 40 transfers
image data on the virtual mouse 22 from the graphics s ROM
42 to the frame memory 44 together with the image data on
the virtual keyboard 20. The frame memory 44 then expands
the transferred image data on the virtual mouse 22 into a
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bitmap, which is provided to the display circuit section 46 on
a line-by-line basis. The display circuit 46 processes and
converts the image line signal into a row driving signal and
a column driving signal. The display circuit 46 then supplies
the row and column driving signals to the row driver 48 and
the column driver 50, respectively. The drivers 48 and 50
convert the respective driving signals into signals driving the
display signal in accordance with the driving signals. The
LCD display section 18B displays an image of the virtual
mouse 22. The image display command provided to the
graphics CPU 40 contains the information on the keyboard
size and arrangement of the virtual mouse 22. In accordance
with the image display command, the CPU 40 processes and
converts the data from the ROM 42 into appropriate image
data and then supplies the image data to the frame memory
44. Therefore, after the default virtual keyboard 20 is
displayed on the L.CD display section 18B, it can be utilized
to provide the CPU 40 with an instruction on a change in the
size and arrangement of the virtual mouse 22.

[0076] Button operations with the virtual mouse 22 are
treated similarly to key inputs. Depressing the area of a
button is determined to be a click. That is, if the user’s finger
is simply placed on the button with no instruction on a click
given, the operation is not determined to be a click because
the area in which the user’s finger is placed is smaller than
the predetermined size as in the case of key inputs. To move
the virtual mouse 22 to change the pointer position, a
plurality of fingers are placed and moved in order to move
the virtual mouse 22. Accordingly, the area touched by the
plurality of fingers is detected. Movement of the virtual
mouse 22 is determined when the following state is sensed:
the area in which the user’s fingers are placed is equal to or
larger than the predetermined size and this area is moved
with time. In this case, the pointer moves with this move-
ment, and the movement of the pointer corresponds to the
movement of a predetermined position in the area specified
by the plurality of fingers. That is, when the predetermined
position in the area is moved, the pointer is moved the same
distance as that the predetermined position moves, in the
same direction as that of the movement of the predetermined
position. Further, when the user takes his or her finger off the
virtual mouse 22, the virtual mouse 22 is returned to the
home position. Specifically, when the finger remains off the
touch panel-installed display 18 for a predetermined period
in order to change the manner of touching the virtual mouse
22, the coordinate processing section 58 determines that the
coordinates of the area touched by the finger have disap-
peared for the predetermined period. The coordinate pro-
cessing section 58 thus instructs the graphics CPU 40 to
suspend the operation of the virtual mouse 22. Therefore, the
graphics CPU 40 executes a process of returning the virtual
mouse 22 to the home position, in the example shown in
FIG. 3, the area in the lower right of the touch panel-
installed panel 18.

[0077] In response to a keyboard input, the graphics CPU
40 outputs the signal for the key central coordinates to the
CPU (not shown) in the notebook personal computer as a
command corresponding to the input key or the like. The
CPU then executes an ordinary process corresponding to the
key input. Likewise, for a mouse output, the graphics CPU
40 outputs a command corresponding to a mouse operation
to the CPU in the notebook personal computer. The CPU
then executes an ordinary process corresponding to the
mouse input. For a process realized using another icon, the
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CPU in the notebook personal computer executes a process
corresponding to the input command.

[0078] Inthe notebook personal computer shown in FIGS.
1 and 2, the LCD panels 8 and 18 are illuminated using one
light source as shown in FIG. 5. Specifically, as shown in
FIG. 5, which is a sectional view of a part of the notebook
personal computer, the first housing 2 has an FL tube 60 and
a built-in circuit 62 such as an inverter which supplies a high
voltage to the FL tube 60 to cause it to emit light. The LCD
panel 8 is of a transmission type illuminated by the FL tube
60 from behind. The LCD panel 18 in the second housing 4
is designed to be of a reflection type illuminated by the FL.
tube 60 from the front. Accordingly, the FL tube 60 is placed
in the first housing 2 and in proximity to the second housing
4. A light guide plate 64 is placed behind the LCD panel 8
to guide an illumination beam. A window 66 is formed in the
first housing 2; the window 66 is closed with a transparent
member that guides an illumination beam from the FL tube
60 to a surface of the LCD panel 18. An illumination beam
from the FL tube 60, placed between the window 66 and the
light guide plate 64, is introduced into the light guide plate
64, which then guides the illumination beam to the rear
surface of the LCD panel 8. Consequently, the LCD panel 8
is illuminated from its rear surface to display an image on
itself. Further, an illumination beam from the FL tube 60 is
guided to the front surface of the LCD panel 18 via the
window 66 as shown by the arrow in the figure. The
illumination beam is guided to the interior of the LCD panel
18 and then reflected. The reflected beam allows the user to
recognize an image formed on the LCD panel 18. This
structure is provided with the one FL tube 60 and the one
inverter circuit 62, which drives the one FL tube 60. This
structure can thus make it possible to reduce power con-
sumption compared to a structure in which an FL tube and
its driving circuit are provided in each of the housings 2 and
4. The space for parts arrangement can also be saved. It
should be noted that the hinges connecting the first and
second housings 2 and 4 together are omitted in FIG. §.

[0079] In the illumination system shown in FIG. 5, the
LCD panel 18 is of the reflection type illuminated from the
front. However, the LCD panel 18 may be of the transmis-
sion type illuminated from behind as shown in FIG. 6.
Specifically, as shown in FIG. 6, a light guide plate 68 is
provided behind the LCD panel 18. A window 72 is formed
in the first housing 4 opposite a light incident portion 68A of
the light guide plate 68; the window 66 is closed with a
transparent member. The window 72 lies opposite the win-
dow in the housing 2 in which a lens 70 is fitted. The lens
70 in the housing 4 suppresses the leakage of light from the
gap between the hinges 6A and 6B to the exterior. In the
housings 2 and 4 adopting such an illumination system,
rotating shafts of the hinges 6A and 6B are placed below the
hinge position in the structure shown in FIG. 5. When the
first housing 5 is opened, the lower end of the first housing
2 is placed below that in the structure shown in FIG. 5.

[0080] In the illumination system shown in FIG. 6, an
illumination beam from the FL tube 60, housed in the first
housing 2, is guided by the light guide plate 64 inside the
first housing 2 and condensed by the lens 70. The illumi-
nation beam is thus guided to the window 72. The condensed
beam introduced via the window 72 is lead to the light guide
plate 68 inside the second housing 4 via the light incident
section 68A. The beam is then transmitted through the light
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guide plate 68 and then from the light guide plate 68 to the
LCD panel 18. Therefore, the user views an image displayed
on the LCD panel 18.

[0081] The illumination system shown in FIG. 6 is pro-
vided with the one FL tube 60 and the one inverter circuit 62,
which drives the one FL tube 60. This illumination system
can thus make it possible to reduce power consumption
compared to a structure in which an FL tube 60 and its
driving circuit are provided in each of the housings 2 and 4.
The space for parts arrangement can also be saved.

[0082] With reference to FIGS. 5 and 6, description has
been given of a method of illuminating the two LCD panels
8 and 18 using the one FL tube 60. However, the use of a
light source such as a LED which does not require any
inverter solves the problem for the space for the light source
power source and makes it possible to reduce power con-
sumption. This enables an illumination light source to be
provided in each of the two LCD panels 8 and 18. It is thus
possible to use a self-luminescent display device such as an
EL display panel which does not require any illumination
light source.

[0083] The software in the personal computer may be set
as follows. If a stylus or the user’s finger has not touched the
input device such as the touch panel 18T for a preset time
period, the display by at least one of the first display device
8 and second display device 18 is stopped to turn down or
put out the illumination by a backlight, a front light, or the
like.

[0084] Inthe description of the touch panel-installed panel
18, shown in FIGS. 1 and 2, the size of the area depressed
by the user’s finger is in proportion to the pressure of the
touch. The touch panel 18T may be of an arbitrary type
provided that it can sense pressure. A key input is deter-
mined on the basis of the pressure of the finger touch.

[0085] To ensure the user’s input, it is possible to change
the display color of the virtual key, increase the brightness
of the key, or make a key input sound when a key input is
provided. Further, even if the input is insufficient to be
recognized as a key input, the display color or brightness of
the key may be slightly changed to provide feedback to the
user to inform him or her that the touch panel 18T is sensing
pressure. In some places such as a library and some situa-
tions such as note taking at a meeting or lecture, it is
inappropriate to generate sound. Accordingly, the user can
set whether or not to generate a key input sound. The sound
may correspond to the key position, for example, depressing
the key “A” may result in the corresponding sound, and
depressing the key “B” may result in a beep. Alternatively,
a pip may be generated which has a frequency varying
depending on the key position. Alternatively, typing sounds
may be generated using recorded typing sounds of a con-
ventional mechanical keyboard or a typewriter.

[0086] In the notebook personal computer shown in FIGS.
1 and 2, both of the two LED panels 8 and 18 may be used
as output screens to continuously display data across the two
screens as shown in FIGS. 7 and 8. That is, when the
personal computer is used to perform an operation for which
viewing displayed information is more important than key
inputs, the display on the keyboard may be reduced or
deleted so that the data succeeding the contents of the
display in the LCD panel in the first housing 2 can be
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displayed on the LCD panel 18 in the second housing 4.
Alternatively, data associated with the contents of the dis-
play in the LCD panel in the first housing 2 can be displayed
on the LCD panel 18 in the second housing 4. FIG. 7 shows
an example in which continuous spread sheets 74A and 74B
are displayed across the two screens. In the example shown
in FIG. 7, when numbers must be input, a pad-like virtual
key area 76 can be displayed which shows the minimum
required keys such as numeric keys, an addition, subtraction,
multiplication, and division symbol keys, an enter key, and
a delete key. The position and rotating angle of the pad-like
virtual key area 76 can be adjusted so as to facilitate inputs
by dragging any of the corners of the pad with the user’s
finger. To move the pad with one point on the pad kept
depressed, the pad can be moved. To move the pad with a
plurality of points on the pad depressed, the pad can be
rotated by associating the movement of the center of gravity
of the point group with the movement of the pad and moving
the pad with respect to the center of gravity of the point
group.

[0087] FIG. 8 shows an example in which a document is
displayed using the two screens. For example, each page of
a vertically long document can be displayed all over the
screen of the display device by opening the hinges 6A and
6B through an angle of about 180° so that display screens
78A and 78B of the housings 1 and 2 face in almost the same
direction; for example, the vertically long document is
created on the assumption that it is to be printed on A4-sized
sheets. This enables the document to be easily read and
reduces the amount of printing on paper intended to allow
the document to be read rather than to, for example, store the
document. This reduces the wasteful consumption of global
resources. FIG. 8 shows the example in which the display
surfaces are at almost the same height, that is, the two
display surfaces are on almost the same plane. However,
depending on the structure of the hinges 6A and 6B, the
display surfaces need not be at the same height and may
instead have almost the same normal direction.

[0088] In addition to the methods using the two screens for
display as described above, various other methods are pos-
sible; a document or an image file is corrected by checking
an uncorrected and corrected documents or files displayed
on the respective screens; a plurality of thumbnail images
are displayed on the LCD panel in the second housing so that
the user can use his or her finger or the like depress any of
the positions at which the thumbnail images are displayed to
display an enlarged image on the first screen; or a part of a
screen displayed on the LCD panel in the first housing is
enlarged and displayed on the LCD panel in the second
housing so that the user can view the enlarged screen to
make detailed specifications concerning the areas in strings
or the areas in the screen. When continuous information is
displayed on the LCD panels, it is possible to display
duplicate information in a display portion of the two LCD
panels near the hinges 6A and 6B, to omit the information
corresponding to the physical gap between the LCD panels
from the display, or to simply divide the displayed infor-
mation at the ends of each LCD panel.

[0089] The user may intentionally switch between provi-
sion of a key input and viewing of displayed information.
However, the display state of the two screens may automati-
cally be changed depending on the state of the user’s hand
with respect to the touch panel. For example, if the user’s
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hand has not touched the touch panel for at least a prede-
termined time, the display screen may be enlarged so as to
cover the entire two screens with the display of the keyboard
deleted. When the user places his or her hand in the place
where the keyboard is displayed in such a way that the user
pads the keyboard, that is, when the user places his or her
fingers at the two points corresponding to the “F” and “J”
keys, the computer may determine that the user is to operate
the keyboard on the basis of the form of the user’s fingers
touching the touch panel. The computer may then switch to
the display of the keyboard.

[0090] By thus appropriately assigning the two screen
areas to output or input, it is possible to obtain a large
display screen even in a small-sized portable personal com-
puter. Further, when an input is to be provided, almost the
same area as that in a notebook personal computer with a
common mechanical keyboard can be used as an input
interface by assigning the screen to the virtual keyboard as
required.

[0091] If the keyboard has not been operated for at least a
specified time, then for example, information succeeding the
screen display in the first housing 2 is displayed in the
second housing 4. If the user has not operated the keyboard
for a further extended time, both screens displayed in the
first housing 2 and second housing 4 may be deleted or such
a screen saver as displays moving images or characters may
start operation.

[0092] Since the virtual keyboard or the like is displayed
at the same position for an extended time, the image
displayed on the LCD panel 18 in the second housing 4 may
be dimmed in a shorter time than that displayed in the first
housing 2. Alternatively, the screen saver may be operated.
Further when different systems are adopted for the display
panel 8 in the first housing 2 and for the display panel in the
second housing 4, the amount of time before the screen saver
starts operation may be determined on the basis of the
lifetimes of the display devices 2 and 4.

[0093] The user may change the functions and display
manners of the displayed virtual keys. The user can also
make a setting such that, for example, shortcut icons for
activating applications can be used directly as functions of
the keyboard. Further, the user may switch between key-
boards for different districts such as a Japanese keyboard, an
English keyboard, and a Japanese syllabary order keyboard
without changing the hardware. The keyboard arrangement
may be varied depending on the type of the user; that is, it
is possible to determine whether or not to provide numeric
keys, whether or not to provide a control key and a shift key
in both right and left of the screen, whether a new line key
is vertically or horizontally long, whether or not to provide
function keys.

[0094] By displaying only the minimum number of keys
required for a particular operation as virtual keys, it is
possible to prevent the user from unintentionally touching an
unwanted key to perform an unintentional operation. This is
also effective in associating a limitation on the user’s author-
ity with the displayed keyboard arrangement to more clearly
distinguish the authority of a user of a personal computer
used for a particular application from that of the adminis-
trator of the personal computer, thus improving the security
for applications intended for unspecified number of the
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general public, for example, the security of a system for
guiding transportation or of terminals provided at Internet
cafes.

[0095] The personal computer shown in FIGS. 1 and 2
has a smaller number of movable portions than a keyboard
on which a large number of mechanical switches are
arranged. The personal computer is thus expected to have
improved reliability and allows its keyboard to be easily
protected from dust or drips. In contrast to dust-proofing, in
which the apparatus is protected from external dust, when
the keyboard id used in a semiconductor plant, dust may be
collected in the keyboard, which has a complicated structure
or the collected dust may scatter. Further, mechanical move-
ment may cause parts to rub against each other to generate
dust. The present invention suppresses the accumulation,
scattering, and generation of dust.

[0096] Furthermore, when for example, the user carries a
conventional notebook personal computer with him or her,
if the folded personal computer is subjected to a high
external pressure or members such as the housings are bent
by vibration or a shock, traces of the corners of key tops may
be left on the screen. However, the personal computer
according to the present invention shown in FIGS. 1 and 2,
the planar screens contact each other at a radius of curvature
far larger than that of the corners of the key tops, thus
advantageously preventing the screens from being damaged.

[0097] A switch is provided which is used to determine
that the two housings 2 and 4 are closed so that a process for
invalidating inputs to the touch panel can be executed when
the housings 2 and 4 are closed. This process can prevent the
computer from malfunctioning when the computer with the
housings closed is subjected to an external pressure. Further,
by recording inputs to the touch panel while the housings are
closed, it is possible to help find the cause of damage to the
LCD panel or housings such as an excessive pressure.

[0098] FIG. 9 shows a notebook personal computer com-
prising two-rotating-shaft hinges 130A and 130B each hav-
ing two rotating shafts. The two housing 2 and 4 can be
closed so that the LCD panels 8 and 18 sit opposite each
other or that both LCD panels 8 and 18 face outward. The
user can operate the personal computer on one of the LCD
panels 8 and 18 while checking the state of the operation on
the other LCD panel, by standing the LCD panels 8 and 18
on a desk between the housings 2 and 4 so that the maximum
opening angle (at least 180°; for example, 270°) is set
between the second housing 4 and the first housing 1 and
that the LCD panels 8 and 18 both face outward and form the
character A (capital lambda). The notebook personal com-
puter used in such a form comprises a plurality of rubber feet
at positions (not shown) where the housings 2 and 4 contact
the desk surface when the LCD panels are stood on the desk
while adjusting hinge angle so that the panels form the
character A. The rubber feet are exposed from sides of the
closed housings when the user carries the computer with him
or her. The rubber feet can thus function as cushioning
members when the apparatus is dropped owing to careless-
ness or the like.

[0099] A notebook personal computer of such a structure
can be used for applications such as presentations for a small
number of people. For example, the operator views infor-
mation including detailed data relating to the presentation,
while the viewers see only slides. Alternatively, both parties
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can view the same screen or mirrored images. In this case,
when mirrored images are displayed, a character font is not
mirrored, and other images are mirrored. For inputs, the
following usage is possible: the operator can freely change
data, while the viewers can provide only limited inputs.
When the personal computer according to the embodiment
of the present invention is used in this form, the rotating
angle of the hinges 130A and 130B may be used to switch
between the display of a side of the screen closer to the
hinges as the top and the display of a side of the screen
farther from the hinges 130A and 130B as the top. Further,
the personal computer may comprise a sensor that senses the
direction of gravity so as to automatically switch the top and
bottom of the display screen regardless of the angle of the
hinges 130A and 130B or the placement of the personal
computer.

[0100] If the personal computer comprises a gravity sen-
sor, even when, as shown in FIG. 10A, the first and the
second housings 2 and 4 are rotated around the hinges 6A
and 6B as shown by arrow 131, without changing the angle
of the hinges 6A and 6B, on a table such as a desk on which
the personal computer is placed, to change the positional
relationship of the first and second housings 2 and 4 with the
desk, the plane almost parallel to the desk surface is
switched to the input interface 133, whereas the plane
standing from the desk surface is switched to the display
surface. This makes it possible to always provide a fixed
input and display environment for the user regardless of the
installation of the personal computer. This operation is not
limited to the hinges 6A and 6B each having two rotating
shafts.

[0101] FIGS. 11A and 11B shows a personal computer in
which the first housing 2 and the second housing 4 are
connected together using a hinge 132 having two rotating
shafts. The hinge 132 has a first shaft 134 extending along
the normal direction of the display surface of the second
housing 4 and a second shaft 136 which can tilt the first
housing 2 with respect to the second housing 4 and which is
orthogonal to the first shaft 134 and parallel to the display
surface. In a presentation application similar to that shown
in FIG. 9, when the user, that is, the presenter operates the
computer while viewing both display panels 8 and 18 as
shown in FIG. 11A, the display panel 8 in the first housing
2 displays an image 136 such as a table or a graph, while the
display panel 18 in the second housing 4 displays an
operational interface 138. When the presenter directs the
display panel 8 in the first housing 2 toward presentees
located opposite the presenter, the display panel 18 in the
second housing 4 is provided, during the rotation of the
hinge 132, with a screen 140 similar to the one 136 displayed
on the display panel 8 in the first housing 2 and an opera-
tional interface 142 having a reduced size as shown in FIG.
11B. Such display for presentation applications enables the
presenter to make presentation using the same screens 136
and 140 while having conversations with the presentees.

[0102] FIG. 12 shows an example in which the personal
computer shown in FIGS. 1 and 2 is installed on a stand 142
with a keyboard so as to be used in a desktop environment.
In a mobile environment, the unitary personal computer is
preferably provided with a larger screen and a human
interface with a higher degree of freedom. However, in the
desktop environment, a larger screen is given top priority.
An external keyboard 144 or an external input device (not

HP Inc. - Exhibit 1005 - Page 5220



US 2006/0034042 Al

shown) such as a touch panel is preferably connected to the
personal computer so that the personal computer can offer
two screens; the external input device serves as a keyboard
144. As shown in FIG. 12, the personal computer main body
is supported by the stand 142 on a support plate 152 on
which a cushion member 150 is provided. When the per-
sonal computer main body is fixed to the stand 142, the
external input device or a power supply connector is con-
nected to the personal computer main body. The stand 142
has a function called a port replicator or docking station. A
docking connector 146 is placed in the connection between
the stand 142 and the personal computer. Accordingly, the
second housing 4, into which a motherboard is incorporated,
is connected to the stand 142. A portion of the stand 142 to
which the personal computer is fixed is preferably rotatable.
As shown FIG. 12, the LCD panel 8 in the first housing 2
and the LCD panel 18 in the second housing 4 may be
arranged vertically in parallel so as to form a continuous
screen. Alternatively, a rotary joint 148 may be rotated to
arrange the LCD panels horizontally in parallel so as to form
a continuous screen. The rotary joint 148 has a rotating shaft
near the hinges of the personal computer so that even when
the personal computer is rotated, the two screens are
arranged at almost an equal distance to the user. In FIG. 12,
the keyboard 144 and the stand 142 are integrated together.
The keyboard 144 and the stand 142 may be separately
connected to the personal computer.

[0103] The LCD panels 8 and 18 may be arranged either
vertically or horizontally in parallel. Preferably, the personal
computer comprises a sensor that senses gravity so that
information displayed on the screen including the virtual
keyboard can be appropriately rotated depending on the
sensed direction. This enables images to be always displayed
in the correct direction with respect to the user. Such a
configuration enables the screen and the input device to be
appropriately arranged for each scene used in both desktop
and mobile environments.

[0104] A screen display device and a processing circuit
can be constructed on the same glass substrate by using a
technique for forming an LSI on a glass substrate, the
technique being called silicon-on-glass or system-on-glass.
This serves to reduce the thickness and weight of the
housings. FIG. 13 shows an embodiment of the present
invention in which a display device and a processing circuit
are collectively constructed on glass substrates 154 and 156.
The two glass substrates 154 and 156 are rotatably con-
nected together using a hinge 158. Resin covers 160 and 162
are provided at ends of the glass substrates 154 and 156 in
order to protect the glass substrates 154 and 156. Further, a
shaft of the hinge 158 is longer than the width of the glass
substrates 154 and 156. When the computer falls down,
structural members such as the hinge 158 and the resin
covers 160 and 162 serve as cushioning materials to prevent
damage caused by a shock. The resin covers 160 and 162
prevent the two glass substrates 154 and 156 from colliding
against each other when the hinge is set in a closed state. A
protective layer composed of a resin film 164 (not shown) is
bonded to a surface of each of the glass substrates 154 and
156 to prevent glass pieces from scattering if the glass is
broken. In such an embodiment, the resin covers 160 and
162 and the resin film correspond to housing parts. A
connector, a slot, or a radio communication antenna may be
stored any of the resin covers 160 and 162 and hinge portion
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158; it is difficult to mount the connector, slot, or radio
communication antenna on the glass substrate 154 or 156.

[0105] In the embodiment, the pressure-sensitive touch
panel 18T is utilized as a device that receives an input
corresponding to a hand touch. However, a function similar
to that provided by the pressure-sensitive touch panel can be
provided by an electromagnetic touch panel by installing,
around the user’s finger, a device having the same function
as that of a stylus for the electromagnetic touch panel. It is
also possible to emit a light beam of a particular wavelength
to the neighborhood of the surface of the LCD panel 18 in
the second housing 4 and to use sensors provided at two
points to sense the reflected beam to determine where on the
panel the user’s finger is placed, on the basis of a technique
such as triangulation.

[0106] Alternatively, the LCD panel may be utilized as a
touch panel by incorporating an optical sensor element array
into the LCD panel and providing the panel with both
display and scanner functions so that the user’s finger
touching the panel surface can be sensed as an image. A
panel having such functions is disclosed in Jpn. Pat. Appln.
Publication Nos. 2002-313255, 2002-313273, and 2002-
313309 and was put on the market for the first time by
Toshiba Matsushita Display Technology Co., Ltd., in April,
2003 under the name of “Input Display”. This technique
makes it possible to load a barcode or business card infor-
mation through the panel 14 in the second housing 4 and to
recognize the contents of the loaded image information.

[0107] The input display can load information from paper
or an article tightly contacted with the surface of the display.
However, even when nothing contacts the surface of the
input display, so that tangible information such as a shape or
an image cannot be sensed, the input display can measure
environmental light to recognize the brightness of the envi-
ronment in which the apparatus is placed or the color of a
light source, to automatically adjust the brightness and color
temperature of a screen shown on the display in the first
housing 2 or second housing 4. The input display is effective
on various applications; for example, the daytime and the
nighttime are recognized to adjust the brightness of the
screen in an environment such as a semiconductor plant or
a tunnel where a source of light different from white light is
used for illumination or when the apparatus is used outdoors.

[0108] FIG. 14 shows an example of an apparatus com-
prising an input display 166. In front of the input display
166, built into the second housing 4, a cylindrical lens 170
is fixed to a fixture 168 attached to the second housing 4. The
lens 170 forms an image on an image-loadable display
surface of the input display 166. This photographed image
168 is displayed on the LCD panel 8. Utilizing the lens 170
as described above enables the input display 1166 to be used
like a digital camera. A process for loading an image may
also be executed on the areas other than the one to which the
lens 170 is attached, to load the brightness and color of the
environmental light in order to adjust exposure and white
balance.

[0109] FIG. 15 also shows an example of an apparatus
comprising an input display. As shown in FIG. 15, the
cylindrical lens 170 is placed on the input display 166, built
into the second housing 4 so as to incline from the input
display 166. The lens 170 forms an image on the surface of
the image loadable display 166. This personal computer can
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thus be used as a terminal for a remote conference using
communications over a network. The lens 170 is composed
of a cylinder inclined to the perpendicular of the surface of
the input display 166 so as to face the user, so that an image
formed is elongated in the vertical direction. Accordingly,
the aspect ratio of the image is corrected by software
processing before the image is transmitted over the network.

[0110] The personal computer shown in FIG. 15 can not
only be used as a terminal for a remove conference but can
also, for example, load a spatial gesture such as motion of
the user’s hand via the lens and use it as an operation
instruction to execute the corresponding process.

[0111] FIG. 16 shows a personal computer in which a
camera is installed according to another embodiment of the
present invention. The first housing 2 comprises two cam-
eras 172 and 174, and a space on the LCD panel 18 in the
second housing 2 is photographed and loaded as an image.
Comparison of images from the two cameras makes it
possible to measure the distance to the user’s hand or the like
placed near the LCD panel in the second housing 4. The
images from the two cameras make it possible to determine
whether or not the user’s finger or the like is touching the
screen of the LCD panel 18, on which an interface 176 is
displayed. The computer compares a temporal variation in
the speed of the fingertip in the normal direction of the
display surface a preset value. If the temporal variation in
speed is larger than the preset value, the computer deter-
mines that a key or button has been depressed hard. If the
temporal variation in speed is smaller than the preset value,
the computer determines that the user’s finger or hand is
touching the surface of the LCD panel at a low pressure. The
present embodiment uses the two cameras, but a single
camera may be used provided that the distance can be
determined with the single camera on the basis of focal
distance or the like. Alternatively, it is possible to use a
device which can carry out pointing in a three-dimensional
space and which is disclosed in Jpn. Pat. Appln. KOKAI
Publication No. 1999-265241 as “Information Input Appa-
ratus and Method for Information Input and Recording
Medium”.

[0112] In the description of the above embodiment, the
first housing 2 is provided with the first LCD panel 8, and
the second housing 4 is provided with the second LCD panel
18. However, given a display device 180 which is flexible
and bendable, the bendable display panel 180 may be
extended across the first housing 2 and second housing 4
rotatably connected together by the hinges 6A and 6B and
may be attached to both housings 2 and 4 as shown in FIG.
17. With the bendable display device 180, a display area
180A in the first housing 2 may be continuously connected
to a display area 180B in the second housing 4 so as to
prevent the formation of an area between the areas 180A and
180B where no screen is displayed. This further improves
the degree of freedom in display and the placement of the
operation interface.

[0113] The present invention has been described in detail
in conjunction with the embodiment of the notebook per-
sonal computer. However, the present invention is appli-
cable to a smaller electronic apparatus such as a PDA. The
present invention is also applicable to an apparatus such as
a foldable cellular phone that enables e-mail or WEB
browsing; for such a cellular phone, portability is inconsis-
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tent with the size of the screen, and such a cellular phone has
different input forms suitable for the respective applications;
making a phone call requires only numbers to be input but
writing a mail requires characters to be input, and WEB
browsing can mostly be achieved simply by operating the
CUrsor.

[0114] The inventor has already developed a technique for
additionally providing, on the touch panel-installed panel
18, a flexible member with concaves and convexes corre-
sponding to the arrangement of virtual keys, as an assistance
to inputs. This invention may be combined with the personal
computer according to the present invention. Placing a
flexible sheet with concaves and convexes on the touch
panel 18 allows various input interfaces to be automatically
changed. The sheet with concaves and convexes can be
provided far more inexpensively than input peripheral
devices even when the user requests an input interface which
is substantial, that is, which has concaves and convexes and
which is deformed under force.

[0115] The invention described above in detail provides an
electronic apparatus that is excellent in portability, operabil-
ity, visibility, and reliability.

[0116] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the
invention in its broader aspects is not limited to the specific
details and representative embodiments shown and
described herein. Accordingly, various modifications may be
made without departing from the spirit or scope of the
general inventive concept as defined by the appended claims
and their equivalents.

What is claimed is:
1. An electronic apparatus comprising:

a first display device comprising a first housing and a first
display screen which is held in the first housing;

a second display device comprising a second housing and
a second display screen which is held in the second
housing, the second display screen comprising a sensor
which generates a sensor output signal depending on an
input on the second display screen;

a connecting mechanism configured to connect the first
and second housings together and be able to adjust an
opening angle of the first housing and the second
housing;

a display processing section configured to display a first
display image on the first display screen and a first
interface image on the second display screen;

a determining section configured to determine an instruc-
tion to the first interface image on the basis of the
sensor output signal; and

a control section configured to control the display pro-
cessing section in response to the instruction to display
a second display image in place of the first display
image on the first display screen and display a second
interface image in place of the first interface image on
the second display screen.

2. The electronic apparatus according to claim 1, wherein
the connecting mechanism sets the opening angle of the first
housing and the second housing so that the first and second
display screens can be viewed from opposite sides of the
electronic apparatus, and the first and second display screens
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display the second display image and the second interface
image corresponding to substantially the same image or the
second display image and second interface image which are
in a mirrored relationship.

3. The electronic apparatus according to claim 1, wherein
the connecting mechanism sets the opening angle of the first
housing and the second housing so that the first and second
display screens can be viewed from one side of the elec-
tronic apparatus, and the display processing section substan-
tially display a continuous image on the first and second
display screens, the continuous image corresponding to a
combination of the first display image and the second
interface image.

4. The electronic apparatus according to claim 1, wherein
the connecting mechanism sets the opening angle of the first
housing and the second housing so that the first and second
display screens can be viewed from one side of the elec-
tronic apparatus, and the second display screen is switched
between display of the second interface image on the first
interface image and non-display of the second interface
image on the first interface image, the display of the second
interface image on the first interface image being displayed
on top of the first interface image as a translucent or opaque
image.

5. The electronic apparatus according to claim 1, wherein
the sensor comprises a touch panel configured to sense
plural levels of input intensity on the basis of intensity of an
electromagnetic wave or an input contact area on the second
display, and the control section changes display of the first
interface image depending on the input intensity level on the
touch panel.

6. The electronic apparatus according to claim 1, wherein
the first display device further comprises a light source
incorporated into the first housing to illuminate the first
display screen, and the first housing comprises a structure
configured to guide illumination light from the light source
to the second display device as backlight illumination or a
front-light illumination.

7. The electronic apparatus according to claim 1, wherein
the second display device further comprises a light source
incorporated into the second housing to illuminate the
second display screen, and the second housing comprises a
structure configured to guide illumination light from the
light source to the first display device as backlight illumi-
nation or a front-light illumination.

8. The electronic apparatus according to claim 1, wherein
the connecting mechanism comprises a hinge comprising a
plurality of rotating shafts.

9. The electronic apparatus according to claim 1, wherein
the second display screen comprises an LCD panel and an
optical sensor element array provided on the LCD panel,
which input an externally input image.

10. The electronic apparatus according to claim 1,
wherein the first and second display screens forms one
flexible and bendable display unit.

11. A foldable display device comprising:

a first device having a first display screen to display
application images;

a second device having a second display screen to display
interface images and an input sensor provided around
the second display screen to sense an input position of
touching or a movement on the second display screen;

a connecting mechanism configured to arbitrarily set an
angle of the first display screen of the first device and
the second display screen of the second device and to
be capable to be folded;
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an input processor to converting an input position sensed
by the sensor into an input data to the display processor,
and

a display processor to generate application images to be
displayed on the first display screen and interface
images to be displayed on the second display screen,

wherein the display processor generates a first interface
image indicating distinctly displaying the input posi-
tion after receiving the input data on the second display
screen, and generates a first application image reflect-
ing the input data on the first display screen.

12. The display device according to claim 11, wherein the
interface image is a keyboard image having a plurality of
key areas.

13. The display device according to claim 11, wherein the
interface image is a mouse image.

14. The display device according to claim 12, wherein the
first interface image is a first keyboard image wherein one of
key area corresponding to the input data is displayed dif-
ferently from other key areas.

15. The display device according to claim 13, wherein the
first interface image is a first mouse image wherein one of
clicked portion corresponding to the input data is displayed
differently from other portions.

16. The display device according to claim 11, wherein the
display processor comprising a memory storing a default
interface image to be displayed first when the display device
is activated.

17. The display device according to claim 11, wherein the
display processor controls the second display screen and the
second display screen so at to screen save images when input
data is not detected for a predetermined period.

18. A portable computer, comprising:

a flat panel having a first display panel and a second
display panel, that is foldable along a centerline and
that a surface of the second display panel approaches to
asurface of the first display panel when they are folded;

a touch panel sensor provided at least on a second display
panel to detect a user’s input operation;

a display processor to supply display data to the first
display panel and the second display panel; and

a display controller to control the display processor in at
least two modes comprising,

a first mode where the display processor supplies an
application image to the first display panel while sup-
plying an interface image to the second display panel so
as to use the second display panel as an input device,
and

a second mode where an application image is divided into
two part and one part of the application image is
supplied to the second display panel and the other part
of the application image is supplied to the first display
panel so as to use the first and second display panels as
a one extended screen.

19. The portable computer according to claim 18, wherein
the interface image is an image of a keyboard or a mouse.
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Described is a computer display arm that couples a monitor
to a base in a manner facilitates display monitor movement
between various positions, including preset positions that
may be generally optimized to match typical computer usage
modes. In one implementation, an arm, which may be an
articulating arm, includes or is otherwise associated with a
mechanism that guides the user, if desired, to convenient
stopping positions for different types of interaction. For
example, preset stopping positions may be provided for
conventional (e.g., mouse and keyboard) workstation-like
interaction, video (e.g., DVD movie) playback, stand-up
(walk-up) touch-screen interaction, and/or for pen input,
similar to a tablet computing device. Users are able to
position the monitor display screen between the preset
positions if desired, and also may vary the positioning at the
preset and/or other stopping points, to an extent. Software
such as user interface code can change to match the current
position.
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MULTIPLE POSITION COMPUTER DISPLAY ARM

BACKGROUND

[0001] Computer users interact with computer systems in
various ways and for various purposes. One way users
interact is visually, through a display monitor. At present, the
display monitor screens of many computer systems are
frequently positioned at approximately a two-foot operating
distance from the user’s face.

[0002] While display monitors are sometimes adjustable
in height, and generally provide a limited tilt/viewing angle,
they do not offer flexibility for usage beyond traditional
viewing posture and angles. For example, in addition to
displaying visible output, many contemporary display moni-
tors are configured for touch and/or pen input via an LCD
digitizer screen. However, standalone display monitors (and
even those physically coupled to a desktop computer or
laptop computer) are typically positioned for workstation-
like interaction, and, for example, are not capable of being
readily positioned for touch and/or pen input.

SUMMARY

[0003] Briefly, various aspects of the present invention are
directed towards a computer display arm that couples a
monitor to a base in a manner facilitates display monitor
movement between various positions, may include preset
positions that may be generally optimized to match typical
computer usage modes. In one implementation, an arm,
which may be an articulating arm, includes or is otherwise
associated with a mechanism that guides the user, if desired,
to convenient stopping positions for different types of inter-
action. For example, preset stopping positions may be
provided for conventional (e.g., mouse and keyboard) work-
station-like interaction, video (e.g., DVD movie) playback,
stand-up (walk-up) touch-screen interaction, and/or for pen
input, similar to a tablet computing device. Users are able to
position the monitor display screen between the preset
positions if desired, and also may vary the positioning at the
preset and/or other stopping points, to an extent.

[0004] The software that is currently loaded and executing
on the computer system that is providing output to the
display monitor, including the current user interface shell
code, can be automatically changed to match the current
display monitor position, including a preset position that
corresponds to a current user interaction mode.

[0005] Other advantages will become apparent from the
following detailed description when taken in conjunction
with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The present invention is illustrated by way of
example and not limited in the accompanying figures in
which like reference numerals indicate similar elements and
in which:

[0007] FIG. 1 shows an illustrative example of general-
purpose computing system components including an arm
that positions a computer monitor into one example usage
mode.

[0008] FIG. 2 is a representation of a workstation mode in
which a monitor is substantially upright and positioned to
provide access to input devices.
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[0009] FIG. 3 is a representation of a walk-up mode in
which a monitor is positioned to facilitate touch or pen input
without requiring the user to sit down, or adjust the display
for direct use.

[0010] FIG. 4 is a representation of a media consumption
mode in which a monitor is positioned to facilitate viewing
while concealing input devices to an extent.

[0011] FIG. 5 is a representation of a walk-up mode in
which a monitor is positioned to facilitate pen input.

[0012] FIGS. 6A and 6B are side view representations of
a four bar arm for positioning a monitor between a substan-
tially upright position and a substantially flat (e.g., tablet
mode) position, respectively.

[0013] FIGS. 7A-7C are side view representations of a
four bar arm with a slot for positioning a monitor between
a substantially upright (e.g., media consumption) position to
a forward-leaning (e.g., workstation) position and a substan-
tially flat (e.g., tablet mode) position, respectively.

[0014] FIGS. 8A-8C are side view representations of a
four bar arm with a sliding rack and pinion mechanism for
positioning a monitor between a substantially forward (e.g.,
media consumption) position to a pushed-back (e.g., work-
station) position and a substantially flat (e.g., tablet mode)
position, respectively.

[0015] FIG. 9A is a perspective view of an arm based
mechanism with a cable for positioning a monitor;

[0016] FIGS. 9B and 9C are side view representations of
a monitor using the mechanism of FIG. 9A for positioning
a monitor between a substantially upright position and a
substantially flat (e.g., tablet mode) position, respectively.

[0017] FIGS. 10A and 10B are side view representations
of a monitor using an articulating arm mechanism for
positioning a monitor between a substantially upright (e.g.,
workstation or media consumption) position to a leaned-
back (e.g., walk-up) position and a substantially flat (e.g.,
tablet mode) position.

[0018] FIGS. 11A and 11B are side view representations
of a monitor using an articulating arm mechanism for
positioning a monitor between a substantially upright (e.g.,
workstation or media consumption) position to a substan-
tially flat (e.g., tablet mode) position, respectively.

[0019] FIG. 12A is a perspective view of an arm based
mechanism with twin arms that move within a slot and turn
for positioning a monitor.

[0020] FIGS. 12B and 12C are side view representations
of a monitor using the mechanism of FIG. 12A for posi-
tioning a monitor between a substantially upright position
and a substantially flat (e.g., tablet mode) position, respec-
tively.

[0021] FIG. 13 is a block diagram representing how a
computer system may change operating modes based on a
current position of a display (e.g., corresponding to a current
interaction mode) coupled to a multiple position arm.

DETAILED DESCRIPTION

[0022] Various aspects of the technology described herein
are directed towards a computer display arm that positions
a computer display monitor among multiple positions,
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including preset positions that match typical usage modes.
Various mechanical and electromechanical means are
described as examples for implementing the present inven-
tion, and it will be readily appreciated that the examples
herein are non-limiting. Further, computer monitors/dis-
plays are described herein as examples, however it is under-
stood that any device capable of displaying visible output is
equivalent. As such, any of the description set forth herein
are non-limiting examples, and the present invention may be
used various ways that provide benefits and advantages in
computing and viewing in general.

[0023] Turning to FIG. 1 of the drawings, there is shown
a perspective view of an example computer system 120. As
represented in FIG. 1, a display monitor 122 is connected to
a display arm 124 which is currently positioned such that the
top of the display monitor 122 is tilted slightly back relative
to the bottom of the display monitor 122. In this particular
example, the display arm 124 comprises two arms 124a and
1245 attached to the display monitor 122. Although not
explicitly shown in FIG. 1, the arm’s attachment to the
display monitor 122 may be in virtually any practical way,
typically one in which the monitor screen 122 may tilt at
least to some extent relative to the arm angle.

[0024] A base 126 supports the display arm 124 in a
manner that allows the display arm to pivot around an axis
128. The base 126 may include computer components such
as a processor and memory, or some or all of such compo-
nents may be provided elsewhere, including in the housing
of the monitor 122. As will be understood, the arm 124 and
its pivoting coupling (at least at one end) allows the monitor
122 to be positioned in a number of ways relative to the base
126. The positioning may be stabilized in virtually any way,
including by friction, stops (e.g., detents), contact with the
underlying surface (e.g., table or desk), braking, springs,
counterweights and so forth, including any combination of
these and other mechanisms.

[0025] Also represented in the example of FIG. 1 is a
keyboard 140 and remote control device 142, shown in a
retracted position. For example, a user may desire such
positioning for viewing audiovisual content, and may con-
trol such operation by removing the remote control 142. In
the event that the screen is touch and/or pen-sensitive, the
user also may interact with the computer system via the
display monitor 122 using a pen 142 or the like.

[0026] FIGS. 2-5 provide examples of typical usage
modes for user interaction with a computer system, and in
particular the computer system’s display monitor. As will
become readily apparent, a combination of hinge points and
arm extensions designed to work together create a smooth
movement of the display across a range of multiple posi-
tions. Some of the positions are preset, such as a mostly
upright (productivity or workstation) position, a walk-up
(touch screen) position, a forward (entertainment/media
viewing) position, and a table level (pen interaction/tablet)
position. Each preset position of the display may provide the
user with one or more noticeable “stops” that are integrated
into the hinge mechanism. When at a stop, additional tilt and
the like may allow further fine-tuning within a range. Stops
may be sensed in any way, such as physically and/or audibly
sensed by a user or device, optically sensed, and/or may be
controlled by motorized settings, and so forth. The stops aid
in the ability of the user to maneuver the monitor into the
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optimized positions for viewing and/or touch/pen interac-
tion. The arm mechanism may also provide smooth and
intuitive movement for users as it transitions between the
stops, and may allow for intermediate positions. Note that
the display arm may be customized for a given monitor, or
may provide for coupling to multiple sizes of monitors, such
as relatively lightweight LCD flat panel displays.

[0027] FIG. 2 provides an example of a workstation mode,
such as in a position with the monitor having a backward tilt
angle from -5 degrees (dashed box 222) to +15 degrees
(dashed box 223) from vertical (dashed line 225), although
another range such as plus or minus fifteen degrees or more
is also configurable. The actual angle may be user config-
urable; for example, the user may set up the mechanism such
that the arm has a stop when the monitor is at a backward tilt
angle of +10 degrees to vertical.

[0028] In the example of FIG. 2, this user’s workstation
position is also set such that the bottom of display is
approximately four inches off of the desk, with access to
input devices, e.g., a keyboard and pointing device. If
present, an auxiliary display is also likely visible in such a
mode.

[0029] FIG. 3 provides an example of the arm being
hinged to provide a walk-up mode, such as in a position with
the monitor 322 having a backward tilt angle of —45 degrees,
which may be adjustable to an extent (e.g., dashed box 323).
In the example of FIG. 3, the walk-up mode typically
provides user interaction via a touch-screen interface. Such
a mode is useful in environments where users need quick
access to information, such as in a family’s kitchen where
users can leave messages for one another, quickly check the
weather or traffic, look up phone numbers, and so forth.

[0030] In one implementation of the walk-up mode
wherein the display is used primarily for touch-screen
operation and/or distance viewing, one or more interactive
mechanisms such as the transport (media) controls, power
on/off button and auxiliary display information remain eas-
ily accessible. This is a result of the physical location
provided by the design, namely at the front edge. The
location of these mechanisms facilitates interaction with the
computer system, including when the keyboard does not
exist or is stored behind the display and is therefore not
easily accessible.

[0031] FIG. 4 provides an example of a media consump-
tion mode, typically for viewing video where the bulk of
user interaction is simply viewing. In FIG. 4, the arm is
hinged such that the monitor screen 422 has been positioned
forward, resulting in the input devices barely visible, if at all.
The represented monitor screen 422 has zero vertical tilt, but
the tilt may be adjustable within a reasonable range (dashed
box 423). As described above with reference to FIG. 1, any
necessary interaction, such as to get a movie started, may be
accomplished in the modes of FIG. 2 or 3, or via remote
control and/or touch-screen operation while in the media
consumption mode exemplified in FIG. 4.

[0032] FIG. 5 provides another example mode, e.g.,
referred to as a pen/stylus or tablet mode, in which a user
interacts with the display monitor screen 522 using a pen or
the like. In this mode, to facilitate writing, the tablet-type
monitor screen is at an acute angle with its underlying table
or desk, for example ten degrees (dashed box 523) to twenty
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degrees (box 22) from horizontal. For stability, any tilt is
limited, as in this example the front edge of the display
monitor is in contact with the underlying table or desk, and
there is no substantial left-right rotation. If the base 526
provides an apparatus (e.g., a receptacle) for holding a
pen/stylus for tablet input, as does the base 126 in the
example of FIG. 1, easy access to the pen/stylus may be
provided when in this mode.

[0033] Between the various modes the user may be able to
set the display screen to any angle, such as counterbalanced
by friction. Springs, lever-released latching mechanism, and
other suitable mechanisms may help position the display
screen as desired at the stops or at any location between the
stops.

[0034] As can be seen, via a set of arms, one of which may
be an articulating arm, multiple preset modes (which may be
user configurable, at least to an extent) may be provided. The
number of modes may depend on a particular type of
monitor, e.g., a touch/pen sensitive monitor may have tablet
and walk-up modes, while display-only monitors may not.
Less than all modes may be provided, e.g., another system
may include preset stops corresponding to workstation,
media consumption and tablet modes, but not a preset stop
corresponding to a walk-up mode. Still other modes are
feasible, e.g., a cleaning/maintenance mode, a protective
storage mode, and so forth. Depending on the type of
mechanism, e.g., a motor-driven mechanism, a user may be
able to set the modes and stop positions exactly as desired,
or if not fully user-configurable, may choose to ignore
certain stops that are not desired.

[0035] Various examples of articulating arm implementa-
tions have been configured and are represented in FIGS.
6A-12C. For example, FIGS. 6A and 6B are side views of
a four-bar implementation for positioning a monitor 622
(only two bars, or arms 624 and 625 are visible in FIGS. 6A
and 6B due to the side view) between multiple positions. As
can be seen, FIG. 6A represents a media consumption mode,
and FIG. 6B a tablet mode. As will be apparent, a worksta-
tion mode (not shown) can be provided by moving the
monitor backwards relative to the base.

[0036] In general, in FIGS. 6A and 6B the bars 624 and
625 pivot on the base 626 via pivot points 628 and 629. The
opposite end of the bars 624 and 625 are coupled to the
monitor 622 (or a bracket or the like fixed to the monitor) at
pivot points 630 and 631. The monitor 622 may be moved
between these and other positions by manual or motor-
driven operation. Various stopping mechanisms such as
detents may be used to signify to the user, and to an extent
hold the monitor 622, when the monitor 622 is in one of the
preset modes.

[0037] As another example, FIGS. 7A-7C are side views
of'a four-bar implementation with a cam 708 and slot 710 for
positioning a monitor 722 between multiple positions. Again
only two bars 724 and 725 are visible because of the side
view. As can be seen, FIG. 7A represents a media consump-
tion mode, FIG. 7B a workstation mode and FIG. 7C a tablet
mode.

[0038] In general, as represented in FIGS. 7A-7C the bars
724 and 725 pivot on the base 726 via pivot points 728 and
729. The monitor 722 is coupled to the bars 724 and 725 via
the cam 708. More particularly, the opposite end of the bars
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724 and 725 are coupled to the cam 708 at pivot points 730,
731 and 732, and the distal end of the bar 724 moves within
the slot 710.

[0039] As is readily apparent from FIGS. 7A-7C, the cam
708 rotates relative to the bars 724, 725 and the monitor 722.
Again, any suitable mechanism may be used as a stop among
the preset stopping positions that provide the different usage
modes. Note that a walk-up mode is not shown, however it
is readily apparent in FIGS. 7A-7C that the monitor 722 can
be positioned at approximately a forty-five degree angle,
with a stop present if a preset walk-up mode is desired.

[0040] FIGS. 8A-8C represent an alternative arm mecha-
nism that facilitates positioning a monitor 822 in multiple
positions, including positions corresponding to preset
modes. In this example implementation, there is a four bar
arrangement with a linear slide, using a sliding rack 840 with
a pinion 842 to provide smooth linear movement back and
forward relative to a base 826. The bars 824 and 825 provide
rotation, as they are coupled to the sliding rack 840 at pivot
points 828 and 829, and are coupled to the monitor (directly
or indirectly via a coupling such as a bracket or frame fixed
to the monitor) at pivot points 830 and 831.

[0041] FIG. 8A generally corresponds to a media con-
sumption mode, with the monitor slid forward on the pinion.
Although not specifically shown in FIG. 8A, a more vertical
tilt may be accomplished by rotating the top of the monitor
forward. FIG. 8B corresponds to a workstation mode, with
the monitor slid back on the pinion, thereby exposing more
of the base to facilitate access to a keyboard, for example.

[0042] FIG. 8C corresponds to a tablet mode, and is
accomplished by the four bars rotating to a position that is
essentially parallel with the monitor and base. As apparent
from FIG. 8C, the monitor (or coupling) may contact the
underlying supporting surface to enhance stability.

[0043] FIGS. 9A-9C show another alternative implemen-
tation, in which a rotating cable, belt or band 905, works
with two arms 924 and 925 to achieve various positions for
a monitor 926, including positions corresponding to preset
modes. FIG. 9A provides a perspective view, while FIG. 9B
is demonstrates the workstation mode and FIG. 9C demon-
strates the tablet view.

[0044] The cable, belt or band 905 may be motorized, or
may otherwise provide a guide/friction that helps the moni-
tor maintain a desired positioned between modes or other
positions. In FIGS. 9B and 9C, the arm 924 (only one is
visible due to the side view) is shown coupled to a mounting
927 on the base 926 at pivot point 930. The opposite end of
the arm 925 is coupled to the monitor 922 via a bracket 909
and cylinder 913 or the like to provide rotation at pivot point
932.

[0045] FIG. 10A shows another alternative example
implementation, in which a monitor transitions between a
substantially upright mode (e.g., a media consumption mode
shown in solid figures) and a walk-up mode (shown in
dashed representations). FIG. 10B the monitor transitioning
between walk-up mode (shown in dashed representations)
and a tablet mode (shown in solid figures). In FIGS. 10A and
10B, each component is labeled with a subscript indicative
of the mode, e.g., the arm 1024 is labeled 1024, for the
media consumption mode, 1024_, for the walk-up mode, and
1024, for the tablet mode. The only exception is the pivot
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point 1030, which remains fixed regardless of the monitor’s
mode and corresponding position. For purposes of simplic-
ity, when referring to a component independent of a par-
ticular position, each component may be referred to herein
without its subscript.

[0046] In FIGS. 10A and 10B, only one set of arms 1024
and 1025 is visible. The longer arm 1024 is coupled to the
monitor 1022 via pivot point 1031. The shorter arm 1025 is
coupled to the longer arm at pivot point 1032, and coupled
to a base or other support surface at the pivot point 1030. As
can be seen in FIGS. 10A and 10B, the arms 1024 and 1025
rotate relative to one another, relative to the monitor and
relative to the fixed pivot point 1030.

[0047] The upright mode in FIG. 10A is shown with long
arm 1024, being rotated to a somewhat vertical position,
with the short arm 1025, extending rearward from the fixed
point 1030 at roughly a right angle to the long arm 1024_.
The walk-up mode is shown in FIGS. 10A and 10B with the
long arm 1024, being rotated to a somewhat perpendicular
position relative to the monitor 1022, and the short arm
1025 descending generally vertically from the fixed pivot
point 1030.

[0048] The tablet mode in FIG. 10B is shown as being
achieved by having the long and short arms 1024, and 1025,
respectively, extending from the fixed pivot point 1030
somewhat parallel to the monitor 1022,. Rotation may be
manual or motor driven.

[0049] FIGS. 11A and 11B show a somewhat similar
implementation, with two long arms 1124 and 1125 per side
and each arm coupled to a base 1126 via two short arms
1127a, 1127h, 1128a and 1128b. The short arms 1127a,
11275, 1128a and 11285 couple to the long arms at pivot
points 1129 and 1130, and are coupled for rotation to the
base 1126 at fixed pivot points 1131a, 11315, 11324 and
11325. The long arms couple to the monitor 1122 at points
1134 and 1135.

[0050] As can be seen, the monitor transition from the
workstation mode of FIG. 11A to the tablet mode of FIG.
11B, with other positions in between, which may correspond
to preset modes. To this end, the long arms 1124 and 1125
and short arms 11274, 11275, 1128a and 11285 pivot such
that the bottom of the monitor 1122 rotates forwards and
downwards relative to the base 1126 and the base’s fixed
pivot points 1131qa, 11315, 11324 and 113264.

[0051] Yet another example implementation is represented
in FIGS. 12A-12C. In this implementation, two arms 1224
and 1225 rotate inwardly and outwardly, and turn/spin (as
represented by the double-headed arrows around the arms)
relative to a base 1226 at the arm’s distal ends. To this end,
rotors 1204 and 1205, which may be motorized, respectively
couple the arms 1224 and 1225 to a ramped part 1207 of the
base 1226. The rotors may be motorized.

[0052] The opposite ends of the arms 1224 and 1225 are
fixed to cylinders 1228 and 1229, which in turn pivotally
couple to guides 1230 and 1231 that laterally slide along a
slot 1232 of a frame 1233 mounted to the back of the
monitor 1222.

[0053] Asseenin FIGS. 12A-12C, the rotation and turning
of the arms 1224 and 1225 slide the guides 1230 and 1231
in the slot 1232, causing the monitor to rotate. In these
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examples, the rotation is from the monitor being in a
substantially upright position (FIG. 12B) to a mostly flat-
tened (e.g., tablet mode) position (FIG. 12C). Note that the
turning of the arms may be seen in FIGS. 12B and 12C by
the shaded side of the arm 1224 turning over relative to the
rotor 1204.

[0054] As can be seen from the above examples, there are
numerous ways to implement an arm or set of arms to
position a monitor to correspond to desirable usage modes.

[0055] In addition to providing the various positions cor-
responding to interaction modes, the computer providing the
content to display can change software operating modes to
match the corresponding monitor position. By way of
example, FIG. 13 shows a multiple-position arm 1324
coupled to a position detection means 1380, such as one or
more switches, a counter (such as motor rotations), an
optical sensor or sensors and/or essentially any equivalent
mechanism or mechanisms that can report a signal indicative
of the current position (at least once movement has stopped)
to a computer system. Note that the exact position need not
be known, e.g., the display monitor may be known to be
positioned between two preset stops, thereby providing
information from which software can be loaded, even
though the exact location between those stops may not be
detectable in a given system.

[0056] The position detector means 1380 is coupled (e.g.,
via a hardware to software interface) to mode switch soft-
ware 1382 running on the computer system. In general, the
mode switch software 1382 comprises policy or the like,
which may be user configurable preference data, as to what
shell user interface and/or other software should be opera-
tional in each position, including positions between preset
modes. The mode switch software 1382, which may be any
program such as an application and/or operating system
component, reports the position-based decision to the oper-
ating system 1384, which in turn loads a corresponding shell
user interface and/or other program or programs (e.g.,
1386,) as necessary to configure the computer system user
interface display 1388 and running programs to match the
current mode. Some delay may be provided to avoid loading
and changing software until it is likely that a user has settled
on a particular position and/or interaction mode rather than
transitioning between modes.

[0057] By way of example, when the arm is positioned
such that the display monitor is in the media consumption
mode, media player software may be loaded and automati-
cally executed. In the tablet mode, tablet operating system
components such as including handwriting recognition soft-
ware may be loaded and automatically executed. In the
walk-up mode, a touch-screen shell program configured to
provide convenient access to walk-up types of information
(e.g., weather, messages, the internet and so forth) may be
loaded. In the workstation mode, typical shortcuts and other
information used for working/productivity or other com-
puter usage (e.g., gaming) may be displayed.

[0058] Note that any of the software modes may be per
user or group, e.g., the workstation mode may display
different user accounts from which to select, optionally enter
a password and so forth so that multiple users can share a
computer. Moreover, the various modes that are available to
each user can match that particular user’s preference, and
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there is no need to provide an option to switch user accounts
when the same user has transitioned from one position to
another.

[0059] The system may persist personal settings for the
display; e.g., once the system identifies the user, or a change
in the user, the system may automatically switch to that
user’s default display position. This can happen automati-
cally, e.g., through biometric sensors, or other sensing
technologies such as face recognition and/or proximity
sensors. Such settings also may be application specific. For
example, if the system detects the user is launching a
television or other media application program, the system
may automatically switch to the user’s media consumption
mode, e.g., a vertical flat position. The positions can also be
manually changed, such as triggered from a button on the
display or keyboard.

[0060] The system may include animation software or
provide other output describing the positioning mechanism.
This software can automatically run during position switch-
ing, or can be manually triggered.

[0061] While the invention is susceptible to various modi-
fications and alternative constructions, certain illustrated
embodiments thereof are shown in the drawings and have
been described above in detail. It should be understood,
however, that there is no intention to limit the invention to
the specific forms disclosed, but on the contrary, the inten-
tion is to cover all modifications, alternative constructions,
and equivalents falling within the spirit and scope of the
invention.

What is claimed is:
1. A system, comprising:

a mechanism that couples a display monitor to a base, the
mechanism including at least one arm having a set of at
least two stops, the arm moveable between positions
corresponding to each of the stops, each stop corre-
sponding to an operating mode of operation.

2. The system of claim 1 further comprising means for
adjusting the monitor an additional amount relative to at
least one position corresponding to a stop.

3. The system of claim 1 wherein one operating mode of
operation corresponds to a workstation mode that facilitates
access to at least one input device.

4. The system of claim 2 wherein the workstation mode
corresponds to a range of tilt angles between negative fifteen
degrees vertical to positive fifteen degrees vertical.

5. The system of claim 1 wherein one operating mode of
operation corresponds to a mode optimized for media con-
sumption.

6. The system of claim 1 wherein the media consumption
mode conceals at least part of an input device or other
controls and/or displays that are unnecessary for media
viewing.

7. The system of claim 1 wherein one operating mode of
operation corresponds to a walk-up mode that facilitates
touch and/or pen input, and wherein the walk-up mode
corresponds to a range of tilt angles between negative sixty
degrees vertical to negative thirty degrees vertical.

8. The system of claim 1 wherein one operating mode of
operation corresponds to a tablet mode that facilitates pen
input.

9. The system of claim 8 wherein the tablet mode corre-
sponds to a position in which the bottom of the monitor is
stabilized by a fixed surface.
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10. The system of claim 1 wherein the stops correspond
to at least one of visible, audible and/or tactile feedback.

11. The system of claim 1 wherein the mechanism that
couples the display monitor to the base includes a pair of
arms that each extend from the base and couple to the
display monitor for sliding in a lateral direction relative to
the display monitor, and rotate relative to the display moni-
tor.

12. The system of claim 1 wherein the mechanism com-
prises an articulating arm having at least two fixed members
that are pivotally coupled to one another.

13. The system of claim 1 wherein the mechanism com-
prises a four-bar arm mechanism having two pairs of bars
apart from one another.

14. The system of claim 1 wherein the mechanism that
couples the display monitor to the base includes a sliding
rack and pinion mechanism.

15. The system of claim 1 further comprising software
change means for changing software corresponding to the
operating mode.

16. In a computing environment including a computer
system and monitor, a method comprising:

detecting a current position of a monitor coupled to a
movable arm; and

changing a software mode to correspond to the current

position.

17. The method of claim 16 wherein the current position
corresponds to a current user interaction mode of a set of
possible modes, the set containing a workstation mode, a
media consumption mode, a walk-up mode, and a tablet
mode, and wherein changing the software mode to corre-
spond to the current position comprises changing a user
interface based on the current interaction mode.

18. A system, comprising:

a mechanism that couples a display monitor to a base, the
mechanism including at least one arm having at least
two stops, the arm moveable between positions corre-
sponding to each of the stops, each stop corresponding
to an operating mode of a set of possible modes, the set
containing a workstation mode, a media consumption
mode, a walk-up mode, and a tablet mode.

19. The system of claim 18 further comprising a comput-
ing device that outputs data to the display monitor, a
detection mechanism that detects a current position of the
display monitor, and software change means coupled to the
detection mechanism for changing at least some software
running in the computing device based upon the current
position.

20. The system of claim 18 wherein the mechanism that
couples the display monitor to the base comprises at least
one type of positioning means of a set, the set containing, an
articulating arm having at least two fixed members that are
pivotally coupled to one another, a four-bar arm mechanism
having two pairs of bars apart from one another, a pair of
arms that each extend from the base and couple to the
display monitor for sliding in a lateral direction relative to
the display monitor and rotate relative to the display moni-
tor, and/or an arm mechanism coupled to a base via a sliding
rack and pinion mechanism.
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(7) ABSTRACT

A data processing device includes plural input modes which
is capable of, for instance, automatically determining
whether the device is in a notebook mode or a tablet mode,
thereby enabling a user to use the data processing device by
use of an interface suitable for the mode without performing
any particular operation for choosing the interface.

The data processing device includes a display which is
integrally configured with a tablet, a mode determination
section which determines an input mode on basis of the
tablet, and a mode controller which switches a user interface
on basis of the result of determination of the mode deter-
mination section. When configured as described above, the
convertible data processing device can automatically deter-
mine whether the device is in a notebook mode or a tablet
mode, and provide a user with an interface suitable for the
mode. Accordingly, comfortable operability can be realized.
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DATA PROCESSING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the
benefit of priority from the prior Japanese Patent Applica-
tions No. 2003-385340 filed on Nov. 14, 2003; the entire
contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] The present invention relates to a data processing
device, such as a computer, a personal digital assistant, or a
word processor, having two or more input modes including
a mode where a keyboard or a touch-pad is used while the
device is in an open state (notebook mode) as is the case with
a normal notebook PC, and a mode where a pen is used
while the device is in a collapsed state (tablet mode).

[0004] 2. Description of the Related Art

[0005] Conventional data processing devices having a
plurality of input modes has two modes, e.g., a mode (a
notebook mode) where input is effected by a keyboard and
a mouse and a mode (a tablet mode) where input is effected
by handwriting with a pen, or the like. In a data processing
device having a plurality of input modes, the type of input
means to be employed and direction thereof during use, and
the like, change greatly from one mode to another. For
instance, in the notebook mode, there are many situations
where a keyboard and a touch-pad are used from the front as
in the case of a normal notebook PC. In contrast, in the tablet
mode, a device is supposed to be used on a device from
desired directions thereof.

[0006] As described above, in consideration of the fact
that the direction—in which the user uses the data process-
ing device—differs in many cases between, e.g., the note-
book mode and the tablet mode, the user switches the
direction of a screen display or that of input means in
accordance with directions assigned respectively to the
notebook mode and the tablet mode, in a data processing
device having a plurality of input modes (see, e.g., JP2003-
296033 (kokai) ([0019], FIG. 4)).

[0007] A data processing device typified by a notebook PC
assumes usage by use of a keyboard and a mouse. Accord-
ingly, many data processing devices having a plurality of
input modes adopt a user interface for a notebook mode,
which users often find to be inconvenient, especially in a
tablet mode.

[0008] For this reason, in many data processing devices
having a plurality of input modes, input means as well as the
direction of a screen display used by the user often change
between, e.g., the notebook mode and the tablet mode.
Accordingly, the user himself/herself switches the mode.
Furthermore, in addition to the direction of the screen
display, there also arises a problem of the user feeling
inconvenience when a single input means is employed for
both the notebook mode and the tablet mode.

SUMMARY OF THE INVENTION

[0009] The present invention has been conceived in view
of the above circumstances and provides a data processing
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device having a plurality of input modes which is capable of,
for instance, automatically determining whether the device
is in a notebook mode or a tablet mode, thereby enabling a
user to use an interface suitable for the current mode.

[0010] According to first aspect of the present invention,
a data processing device includes a display integrally con-
figured with a tablet, a mode determination unit to determine
whether or not a current mode is an input mode employing
the tablet, and a mode controller to switch a user interface
on basis of a result of determination of the mode determi-
nation unit.

[0011] According to second aspect of the present inven-
tion, a data processing device includes a display integrally
configured with a tablet, an input unit, an input controller to
control input information input by the input unit, a mode
determination unit to determine whether or not a current
mode is an input mode employing the tablet, and a mode
controller to switch whether or not to accept the input
information in accordance with a result of determination of
the mode determination unit.

[0012] According to third aspect of the present invention,
a data processing device includes a display integrally con-
figured with a tablet, an input unit, a mode determination
unit to determine whether or not a current mode is an input
mode employing the tablet, and a mode controller to switch
an operation mode to be performed by way of the input unit
in accordance with a result of determination of the mode
determination unit.

[0013] According to fourth aspect of the present invention,
a data processing device includes a display integrally con-
figured with a tablet, an input unit, a mode determination
unit to determine whether or not a current mode is an input
mode employing the tablet, and a mode controller to switch
a mode of displaying information input by way of the input
unit in accordance with a result of determination of the mode
determination unit.

[0014] According to fifth aspect of the present invention,
a data processing device includes a display integrally con-
figured with a tablet, a mode determination unit to determine
whether or not a current mode is an input mode employing
the tablet, and a mode controller to switch software to be
operated on basis of a result of determination of the mode
determination unit.

[0015] According to sixth aspect of the present invention,
a data processing device includes a display integrally con-
figured with a tablet, an authenticator to logon, a mode
determination unit to determine whether or not a current
mode is an input mode employing the tablet, and a mode
controller to switch an authentication mode in accordance
with a result of determination of the mode determination
unit.

[0016] According to seventh aspect of the present inven-
tion, a portable device includes a display integrally config-
ured with a input in a tablet mode, a input unit to input in a
notebook mode, a mode determination unit to determine
whether a current mode is the notebook mode or the tablet
mode, and a mode controller to switch a user input interface
on basis of a result of determination of the mode determi-
nation unit.

[0017] According to the present invention, in a data pro-
cessing device having a plurality of input modes, an inter-
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face suitable for the current mode can be automatically
provided to a user. Accordingly, operation efficiency of the
user can be enhanced. Particularly, there is automatically
performed switching to an appropriate interface in the tablet
mode without causing the user to perform a special opera-
tion, and hence the user can operate the data processing
device with comfort.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a block diagram showing a configuration
of a data processing apparatus according to an embodiment
of the present invention;

[0019] FIGS. 2A and 2B are diagrams showing a note-
book mode and a tablet mode;

[0020] FIG. 3 is a diagram showing an example mode
determination;

[0021] FIGS. 4A to 4D are diagrams showing switching
between modes;

[0022] FIG. 5 is a diagram showing an example of pro-
cessing pertaining to switching between a notebook mode
and a tablet mode; and

[0023] FIGS. 6A to 6C are diagrams showing examples of
trails displayed on screens.

DETAILED DESCRIPTION OF THE
INVENTION

[0024] Hereinafter, an embodiment of the invention will
be described by reference to the drawings.

[0025] FIG. 1 is a block diagram showing a data process-
ing device of the present invention. The data processing
device shown in FIG. 1 includes a screen display 101, a
screen controller 102, a reclosable switch 103, a rotation
switch 104, a mode determination section 105, a keyboard
106, a keyboard input controller 107, a to touch-pad 108, a
tablet 109, a mouse 110, a coordinate input controller 111, a
password authenticator 112, a mode controller 113, and a
signature authenticator 114.

[0026] FIG. 2A shows a notebook mode of a data pro-
cessing device, such as a convertible notebook PC, and FIG.
2B shows a tablet mode thereof.

[0027] The reclosable switch 103 is a switch for detecting
an open state and a collapsed state of, e.g., a convertible data
processing device. The rotation switch 104 is a switch for
detecting a rotation in a direction different from that open-
ing/closing action of the display screen of the convertible
data processing device. The screen controller 102 controls
on-screen displayed components, such as a mouse cursor, a
button, a menu, and a scroll bar. The keyboard input
controller 107 accepts input from the keyboard 106, how-
ever, when the mode controller 113 determines that the input
from the keyboard 106 cannot be accepted, the keyboard
input controller 107 does not output the input from the
keyboard 106. The coordinate input controller 111 accepts
inputs from the mouse 110, the tablet 109, and the touch-pad
108. However, when the mode controller 113 determines
that input from an arbitrary one of the mouse 110, the tablet
109, and the touch-pad 108 is unacceptable, the coordinate
input controller 111 does not output that input.

[0028] The signature authenticator 114 checks similarity
between a signature input at the time of logon and a
signature which has been registered in advance, by use of a
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signature collation processing technique (see, e.g., “Study
on Identification of Signature by Tree-Matching,” Shingaku-
Giho, D-II, Vol. J75-D-II, No. 1, pp. 31-38, 1992), and when
the signature is authenticated, the signature authenticator
114 permits the logon. Meanwhile, the password authenti-
cator checks whether a password (a character string) coin-
cides with the password which has been registered in
advance, when the passwords coincide, the password
authenticator 114 permits the logon.

[0029] As shown in FIG. 3, the mode determination
section 105 determines whether or not the device is in the
tablet mode, on the basis of the states of the reclosable
switch 103 and the rotation switch 104. In the illustrated
example, the device is determined to be in the tablet mode
when the reclosable switch is open, and the rotation switch
104 is at 180°.

[0030] FIGS. 4A to 4D show mode switching from a
power-off mode through the tablet mode. FIG. 4A shows a
power-off state where the screen display 101 is folded so as
to face the keyboard 106 and the touch-pad 108. When the
screen display 101 is opened, a view such as that shown in
FIG. 4B is acquired, so that the device enters the notebook
mode. When the display 101 is rotated about the reclosable
section by 180° (FIG. 4C), and the display 101 is closed
such that the surface opposite the screen faces the keyboard
106 and the touch-pad 108, the device enters the tablet mode
as shown in FIG. 4D.

[0031] FIG. 5 shows an example of processing pertaining
to switching between the notebook mode and the tablet
mode. With regard to a cursor displayed on a screen, in the
notebook mode a normal mouse cursor is displayed. In
contrast, in the tablet mode, the cursor is not displayed, so
that the user will not be distracted with parallax or time
delay, or a dedicated cursor different from that of the normal
cursor is displayed, for instance, as shown in FIG. 6A.
Displayed components, such as a mouse cursor, a button, a
menu, and a scroll bar, in the tablet mode are displayed in a
magnified manner as compared to those in the normal
notebook mode. With regard to operation modes typified in
click operation, in the notebook mode a double click is
adopted. In contrast, in the tablet mode, a single click is
chiefly adopted, because input is mainly performed by a pen
on the tablet.

[0032] Furthermore, with regard to display of a pointer
trail on the screen, in the notebook mode where input is
mainly performed by the mouse 110, cursor motion caused
by dragging of the mouse 110 is displayed as shown in FIG.
6B. In the tablet mode, a trail traced by pen input is
displayed in a form of a stroke as shown in FIG. 6C. In the
notebook mode, input by the keyboard 106 and input by the
touch-pad 108 are accepted. However, in the tablet mode,
input by the keyboard 108 and input by the touch-pad 108
are not accepted. Meanwhile, in the notebook mode, input
by a pen (tablet) is not accepted, whereas such input is
accepted in the tablet mode.

[0033] Furthermore, at the time of switching from the
notebook mode to the tablet mode, software pertaining to the
tablet stays resident. In contrast, at the time of switching to
the notebook mode, the software pertaining to the tablet is
stopped. With regard to logon to the data processing device,
in the notebook mode, authentication is processed with use
of a password, in the tablet mode, authentication is pro-
cessed by input of a signature.

[0034] As described above, in the notebook mode, input
and operations are mainly performed by the keyboard 106,
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the touch-pad 108, and the mouse 110. In the tablet mode,
input and operations are mainly performed by a pen. Accord-
ingly, upon acceptance of the result determined by the mode
determination section 105, the mode controller 113 switches
a user interface to a suitable one for the mode so as to
provide the user with a suitable interface for the operation
method.

[0035] By virtue of the above configuration, operation
efficiency of the user can be enhanced. Particularly, there is
automatically performed switching to an appropriate inter-
face in the tablet mode without causing the user to perform
a special operation, and hence the user can operate the data
processing device with comfort.

What is claimed is:
1. A data processing device comprising:

a display integrally configured with a tablet;

a mode determination unit to determine whether or not a
current mode is an input mode employing the tablet;
and

a mode controller to switch a user interface on basis of a

result of determination of the mode determination unit.

2. The data processing device according to claim 1,
wherein the mode determination unit makes a determination
on basis of opening/closing and rotation of on the display.

3. The data processing device according to claim 1,
wherein the mode controller changes a mouse cursor dis-
played on the display.

4. The data processing device according to claim 1,
wherein the mode controller changes sizes of an item
displayed on the display.

5. A data processing device comprising:

a display integrally configured with a tablet;
an input unit;

an input controller to control input information input by
the input unit;

a mode determination unit to determine whether or not a
current mode is an input mode employing the tablet;
and

a mode controller to switch whether or not to accept the
input information in accordance with a result of deter-
mination of the mode determination unit.

6. A data processing device comprising:

a display integrally configured with a tablet;
an input unit;

a mode determination unit to determine whether or not a
current mode is an input mode employing the tablet;
and

a mode controller to switch an operation mode to be
performed by way of the input unit in accordance with
a result of determination of the mode determination
unit.

7. A data processing device comprising:

a display integrally configured with a tablet;
an input unit;

a mode determination unit to determine whether or not a
current mode is an input mode employing the tablet;
and
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a mode controller to switch a mode of displaying infor-
mation input by way of the input unit in accordance
with a result of determination of the mode determina-
tion unit.

8. A data processing device comprising:
a display integrally configured with a tablet;

a mode determination unit to determine whether or not a
current mode is an input mode employing the tablet;
and

a mode controller to switch software to be operated on
basis of a result of determination of the mode deter-
mination unit.

9. A data processing device comprising:
a display integrally configured with a tablet;
an authenticator to logon;

a mode determination unit to determine whether or not a
current mode is an input mode employing the tablet;
and

a mode controller to switch an authentication mode in
accordance with a result of determination of the mode
determination unit.

10. A portable device comprising:

a display integrally configured with a input in a tablet
mode;

a input unit to input in a notebook mode;

a mode determination unit to determine whether a current
mode is the notebook mode or the tablet mode; and

a mode controller to switch a user input interface on basis
of a result of determination of the mode determination
unit.

11. The portable device according to claim 10, wherein
the mode determination unit makes a determination on basis
of opening/closing and rotation of the display.

12. The portable device according to claim 10, further
comprising:

a reclosable switch configured to detect an opening/
closing of the display; and

a rotation switch configured to detect a rotation angle of
the display, wherein

the mode determination unit makes a determination on
basis of combination of the opening/closing and the
rotation angle.

13. The portable device according to claim 10, wherein
the mode controller changes a mouse cursor displayed on the
display.

14. The portable device according to claim 10, wherein
the mode controller changes sizes of an item displayed on
the display.

15. The portable device according to claim 10, wherein
the input unit is at least one of keyboard, touch-pad ,and
mouse; and

the input in the tablet mode is inputted by handwriting
with a pen.
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INFORMATION PROCESSING APPARATUS
HAVING FUNCTION OF CHANGING
ORIENTATION OF SCREEN IMAGE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the
benefit of priority from prior Japanese Patent Application
No. 2003-327692, filed Sep. 19, 2003, the entire contents of
which are incorporated herein by reference.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] The present invention relates to an information
processing apparatus such as a portable computer.

[0004] 2. Description of the Related Art

[0005] Various portable computers, such as notebook per-
sonal computers and hand-held personal computers, have
recently been developed. This type of portable computer has
a housing with a keyboard on its top surface and a display
unit rotatably attached to the housing. While the display unit
is open, a user can input information using a keyboard while
seeing a display screen of the display unit.

[0006] If, however, the user orients the portable computer
to the partner who faces the user to let the partner see the
display screen, the user cannot operate the keyboard.

[0007] Pen-based computers with no keyboards, such as
PDA (Personal Digital Assistants), have also recently been
developed. Most of the pen-based computers include a
housing and a flat panel display built in the housing.

[0008] U.S. Pat. No. 5,566,098 discloses a pen-based
computer having a function of varying an orientation of a
screen image displayed on a display. In this pen-based
computer, the orientation of the screen image is varied in
response to user’s operations of mercury switches or sensing
results of the mercury switches.

[0009] The technology of the above U.S. Patent is how-
ever directed to a pen-based computer including a display
unit and a housing that are formed integrally as one com-
ponent. It does not take into consideration the control of the
orientation of a screen image in a portable computer having
a housing with a keyboard on its top surface and a display
unit rotatably attached to the housing.

BRIEF SUMMARY OF THE INVENTION

[0010] According to an embodiment of the present inven-
tion, there is provided an information processing apparatus
comprising a housing with a top surface, a keyboard placed
on the top surface of the housing, a display unit with a front
surface and a rear surface, supported by the housing and
rotated between a closed position in which the keyboard is
covered and an open position in which the keyboard is
exposed, a sensor which senses an angle formed between the
front surface of the display unit and the top surface of the
housing, and a display device provided in the display unit to
display a screen image in one of a first orientation in which
a bottom-end portion of the screen image is located toward
the housing and a second orientation in which a top-end
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portion of the screen image is located toward the housing in
accordance with the angle sensed by the sensor.

[0011] According to another embodiment of the present
invention, there is provided an information processing appa-
ratus comprising a housing with a top surface, a keyboard
placed on the top surface of the housing, a display unit with
a rear surface and a front surface in which a display screen
is exposed, the display unit being supported by the housing
and set in one of a first style which allows the display unit
to rotate between a closed position in which the keyboard is
covered and a first open position in which the display screen
and the keyboard are exposed and a second style in which
the rear surface covers the keyboard and the display screen
is exposed, an angle sensor which senses an angle formed
between the display screen and the top surface of the
housing, an orientation sensor which senses an orientation of
the display unit relative to force of gravity, a placement
position sensor which senses which of the first style and the
second style the display unit is set in, means for varying an
orientation of a screen image displayed on the display screen
between an orientation in which a bottom-end portion of the
screen image is located toward the housing and an orienta-
tion in which a top-end portion of the screen image is located
toward the housing in accordance with the angle sensed by
the angle sensor when the placement position sensor senses
that the display unit is set in the first style, and for varying
the orientation of the screen image to locate the top-end
portion of the screen image in a position higher than the
bottom-end portion thereof relative to the force of gravity in
accordance with the orientation of the display unit sensed by
the orientation sensor when the placement position sensor
senses that the display unit is set in the second style.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0012] The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illustrate
embodiments of the invention, and together with the general
description given above and the detailed description of the
embodiments given below, serve to explain the principles of
the invention.

[0013] FIG. 1 is an external view of an information
processing apparatus according to an embodiment of the
present invention.

[0014] FIG. 2 is an external view of the information
processing apparatus shown in FIG. 1, the display unit of
which rotates in a horizontal direction.

[0015] FIG. 3 is a top view of the information processing
apparatus shown in FIG. 1, the display unit of which is
closed.

[0016] FIG. 4 is a rear view of the information processing
apparatus shown in FIG. 1, the display unit of which is
closed.

[0017] FIG. 5 is a top view of the information processing
apparatus shown in FIG. 1, which is set in a PDA style.

[0018] FIG. 6 is a top view of the information processing
apparatus shown in FIG. 1, which turns 90 degrees to the
right in a PDA style.

[0019] FIG. 7 is a top view of the information processing
apparatus shown in FIG. 1, which turns 180 degrees in a
PDA style.
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[0020] FIG. 8 is a top view of the information processing
apparatus shown in FIG. 1, which turns 90 degrees to the
left in a PDA style.

[0021] FIG. 9 is a sketch of a PDA-style sensing switch
provided in the display unit of the information processing
apparatus shown in FIG. 1.

[0022] FIG. 10 is a sketch of two sensors provided in the
display unit of the information processing apparatus shown
in FIG. 1.

[0023] FIG. 11 is an illustration of the information pro-
cessing apparatus shown in FIG. 1, which is used in a PC
style.

[0024] FIG. 12 is an illustration of the information pro-
cessing apparatus shown in FIG. 1, which is used in a PDA
style.

[0025] FIG. 13 is a block diagram showing a system
configuration of the information processing apparatus
shown in FIG. 1.

[0026] FIG. 14 is an illustration of a control operation for
an automatic image rotating function performed by the
information processing apparatus shown in FIG. 1.

[0027] FIG. 15 is a flowchart showing an example of a
procedure for an automatic image rotating function control
operation carried out by the information processing appara-
tus shown in FIG. 1.

DETAILED DESCRIPTION OF THE
INVENTION

[0028] An embodiment of the present invention will now
be described with reference to the accompanying drawings.

[0029] FIG. 1 shows an outward appearance of an infor-
mation processing apparatus according to an embodiment of
the present invention. The information processing apparatus
is implemented as a hand-held portable personal computer 1
that is much smaller than a notebook personal computer.

[0030] The portable personal computer 1 includes a com-
puter main body 11 and a display unit 12. The computer
main body 11 is configured by a thin, rectangular box-type
housing. The housing contains different electronic compo-
nents that make up a portable personal computer, such as a
CPU (Central Processing Unit), a memory, a chip set and a
hard disk drive. The housing includes a rectangular case
with an opening at the top and a cover joined to the case so
as to cover the opening of the case. A keyboard placement
area is formed on the top surface of the housing, or the top
surface of the computer main body 11. A keyboard 111 is
placed on the keyboard placement area. The keyboard 111 is
a key set including a plurality of keys (key switches) for
inputting key data to the CPU. The computer main body 11
has a pair of hinges 14 at the rear end. The hinges 14 are
parts for supporting the display unit 12.

[0031] The display unit 12 includes a thin, rectangular
display unit main body with a top-end portion 121, a
bottom-end portion 122, a right-end portion 123 and a
left-end portion 124. A flat panel display unit, e.g., an LCD
(Liquid Crystal Display) 13 is provided in the display unit
main body. The display unit 12 includes a rear surface and
a front surface in which the display screen of the LCD 13 is
exposed. The LCD 13 is mounted on the front of the display

Mar. 24, 2005

unit main body such that its display screen can be exposed.
The display screen of the LCD 13 is located almost in the
center of the display unit 12. The LCD 13 is implemented as
a touch screen device that is capable of recognizing a
position indicated by a stylus (pen) or a user’s finger.

[0032] A support member 15 is attached to the center of
the bottom-end portion 122 of the display unit main body.
The hinges 14 support the support member 15 such that the
display unit 12 rotates around a first central axis 15a that
extends in parallel to the outer surface of the computer main
body 11. Thus, the display unit 12 is supported rotatably
between an open position (a first open position shown in
FIG. 1) in which the keyboard 111 is exposed and a closed
position in which the keyboard 111 is covered. In the open
position, the front of the display unit main body cover the
entire top surface of the computer main body 11 and the
display screen of the LCD 13 are exposed. In the closed
position, the front of the display unit main body covers the
entire top surface of the computer main body 11.

[0033] The support member 15 supports the display unit
main body such that the display unit 12 rotates around a
second central axis 15b that extends to the display unit main
body from the support member 15 in a direction perpen-
dicular to the first central axis 15a. Thus, the display unit 12
can rotate 360 degrees around the second central axis 15b in
a horizontal direction with respect to the outer surface of the
computer main body 11, as illustrated in FIG. 2. The display
unit 12 rotates 180 degrees around the second central axis
15b in a horizontal direction (the front and rear surfaces of
the display unit main body change places) and then is set in
the closed position, with the result that it can be placed in the
second open position as shown in FIG. 5. In the second open
position, the display screen of the LCD 13 is exposed and the
rear surface (back) of the display unit main body covers the
entire top surface of the computer main body 11.

[0034] When the display unit 12 is set in the first open
position (FIG. 1), a user can use the computer 1 in the same
style as that of a normal notebook personal computer
(referred to as a PC style). In this PC style, the user can
operate the keyboard 111 while seeing the display screen of
the LCD 13. On the other hand, when the display unit 12 is
set in the second open position (FIG. 5), the user can use the
computer 1 in the same style as that of normal PDA
(Personal Digital Associates) with a main body and a display
unit built in the main body (hereinafter referred to as a PDA
style). In this PDA style, the user can input information with
the stylus or operate various key switches provided on the
display unit main body.

[0035] As shown in FIG. 1, a pair of key switches 112,
another pair of key switches 113 and a key switch 114 are
arranged on the right front of the display unit main body. The
key switches 112 are, for example, push button switches
serving as zoom keys for scaling an image (screen image)
such as text and graphics displayed on the display screen of
the LCD 13. The key switches 113 are, for example, push
button switches serving as keys for starting a specific
application program. The key switch 114 is a cross key
switch including four arrow keys indicating four directions
of up, down, right and left. The key switch 114 has a touch
panel 115 serving as a pointing device in its inside area.

[0036] Further, a pair of key switches 116 and a key switch
117 are arranged on the left front of the display unit main
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body. The key switches 116 are, for example, push button
switches serving as a right button (cancel key) and a left
button (enter key) of the pointing device. The key switch 117
is a push button switch serving as an inhibit switch for
inhibiting an automatic image rotating function from being
fulfilled to automatically vary the orientation of an image
displayed on the display screen of the LCD 13. The auto-
matic image rotating function is used to align the orientation
of the image with a correct one relative to the force of
gravity. When the inhibit switch 17 turns on, it outputs an
event signal (e.g., signal of logic level “1”) indicative of
inhibition of the automatic image rotating function. While
the inhibit switch 117 is in on state, the orientation of the
image displayed on the display screen of the LCD 13 is not
varied whichever orientation the display unit main body
rotates relative to the force of gravity. On the other hand,
when the inhibit switch 117 turns off, it outputs an event
signal (e.g., signal of logic level “0”) indicative of permis-
sion to perform the automatic image rotating function. While
the inhibit switch 117 is in off state, when the display unit
main body rotates relative to the force of gravity, the
orientation of the image displayed on the display screen of
the LCD 13 automatically varies, thus the orientation of the
image is aligned with a correct orientation relative to the
force of gravity.

[0037] FIG. 3 is a top view of the computer 1 whose
display unit main body is located in the closed position.
FIG. 4 is a rear view of the computer 1 shown in FIG. 3.

[0038] Referring to FIG. 4, two key switches 118 and 119
are arranged on the back of the computer main body 11. The
key switch 118 is a push button switch provided on the
right-end portion of the back of the computer main body 11
when viewed from the front of the body 11. It is referred to
as an R (right) button switch hereinafter. The key switch 119
is a push button switch provided on the left-end portion of
the back of the computer main body 11 when viewed from
the front of the body 11. It is referred to as an L (left) button
hereinafter.

[0039] Any given function can programmably be assigned
to each of the R and L button switches 118 and 119. In the
computer 1, the R and L button switches 118 and 119 serve
as key switches for inputting given key data (key code) to
the CPU, like the key switches of the keyboard 111. The R
and L button switches 118 and 119 are exposed regardless of
whether the computer 1 is used in a PC style or a PDA style.
In either case, a user can operate both the R and L button
switches 118 and 119.

[0040] The PC style includes a style in which a user puts
the computer 1 on a desk or a user’s lap and a style in which
a user supports the computer 1 with both hands. In the
former style, the user can perform a touch-typing operation
with both hands. In the latter style as shown in FIG. 11,
however, the user has to operate the keyboard 111 chiefly
with thumbs. In the PC style, therefore, it is desirable to use
both the R and L button switches 118 and 119 as key
switches for assisting a user in operating the keyboard 111.

[0041] The R and L button switches 118 and 119 are
provided on the back of the computer main body 11 as
described above. A user can thus operate the keyboard 111
with thumbs while supporting the computer 1 with both
hands as shown in FIG. 11 and simultaneously operate the
R button switch 118 with, e.g., the right forefinger or the L.
button switch 119 with, e.g., the left forefinger.
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[0042] For example, it is favorable that key data corre-
sponding to an auxiliary key used in combination with other
keys be assigned to each of the R and L button switches 118
and 119. The keyboard 111 includes a plurality of alphabet
keys and a plurality of auxiliary keys (e.g., [Shift] key, [Ctrl]
key, [Alt] key). The auxiliary keys are used in combination
with (depressed simultaneously with) one or more keys such
as the alphabet keys. In the present embodiment, for
example, the R button switch 118 serves as a switch for
inputting key data corresponding to the [Shift] key, and the
L button switch 119 serves as a switch for inputting key data
corresponding to the [Ctrl] key. Thus, a user can easily input
key data corresponding to the alphabet keys and key data
corresponding to the [Shift] key or [Ctrl] key at the same
time when he or she performs a typing operation while
supporting the computer 1 with both hands.

[0043] Another example of favorable key data to be
assigned to the R and L button switches 118 and 119
corresponds to an arrow key. The keyboard 111 includes four
arrow keys ([1] key, [|] key, [=] key and [s] key)
corresponding to four directions of up, down, right and left.
The [1] key is an up arrow key for moving up a pointing
position on the display screen of the LCD 13, and the [ |, ] key
is a down arrow key for moving down a pointing position on
the display screen of the LCD 13. If key data corresponding
to the [ | ] and [ 1] keys are assigned to their respective R and
L button switches 118 and 119, they can serve as switches
for inputting the key data corresponding to the [ ] and [1]
keys. Consequently, a user can move a pointing position up
and down on the display screen and scroll an image dis-
played thereon up and down by operating the R button
switch 118 with the right forefinger and operating the L
button switch 119 with the left forefinger while supporting
the computer 1 with both hands.

[0044] Using dedicated utility programs, a user can pre-
viously designate which of the auxiliary keys and the arrow
keys are assigned to the R and L button switches 118 and
119.

[0045] A user can operate both the R and L button
switches 118 and 119 in the PDA style as well as in the PC
style, as shown in FIG. 12. In the PDA style, the user
performs an input operation chiefly with a stylus (pen)
because he or she cannot operate the keyboard 11 (the
keyboard 111 is covered with the rear surface of the display
unit 12). It is therefore favorable that the R and L button
switches 118 and 119 be used not for inputting key data to
assist a user in operating the keyboard 111 but for assisting
a user in performing an input operation with a stylus. In the
PDA style, the R button switch 118 serves as a switch for
inputting key data corresponding to the left button of the
pointing device or key data corresponding to the [ Enter] key,
and the L button switch 119 serves as a switch for inputting
key data corresponding to the right button of the pointing
device or key data corresponding to the [Esc] key.

[0046] The computer 1 has a key assignment changing
function of automatically changing a function assigned to
each of the R and L button switches 118 and 119 according
to which of the PC style and the PDA style is used for the
computer 1. With this function, a key that conforms to a style
to use the computer 1 can be assigned to each of the R and
L button switches 118 and 119.

[0047] There now follows an explanation of an automatic
image rotating function.
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[0048] 1In the PC style (FIG. 1), a screen image such as
text and graphics is set to the orientation (first orientation) in
which the bottom-end portion of the screen image is located
toward the computer main body 11, more specifically, the
top-end portion of the screen image is located toward the
top-end portion 121 of the display unit main body and the
bottom-end portion of the screen image is located toward the
bottom-end portion 122 of the display unit main body. The
orientation of the screen image corresponds to that of a
default of the image in the PC style.

[0049] When the display unit 12 opens 180 degrees or
more from the closed position on the top surface of the
computer main body 11 relative to the first central axis 154,
the screen image automatically rotates 180 degrees relative
to the orientation of a default and its orientation is changed
to an orientation (second orientation) in which the top-end
portion of the screen image is located toward the computer
main body 11 and, more specifically, the top-end portion of
the screen image is located toward the bottom-end portion
122 of the display unit main body and the bottom-end
portion of the screen image is located toward the top-end
portion 121 of the display unit main body. Thus, a user can
present the screen image to the partner who faces the user in
a correct orientation while maintaining the keyboard 11 in its
operable state, with the result that he or she can make a
presentation or the like with efficiency.

[0050] In the PDA style (FIG. 5), the computer 1 is used
in such a manner that the left-end portion 124 of the display
unit main body is located above and the right-end portion
123 thereof is located below relative to the force of gravity.
Thus, the orientation of the screen image is so controlled that
the top-end portion of the screen image is located toward the
left-end portion 124 of the display unit main body and the
bottom-end portion of the screen image is located toward the
right-end portion 123 of the display unit main body. The
orientation of the screen image corresponds to that of a
default of the image in the PDA style. The aspect ratio of the
display screen is changed from the aspect ratio (e.g., length-
:wide=3:4) corresponding to a horizontally oriented screen
used in the PC style to the aspect ratio (e.g., length:wide=
4:3) corresponding to a vertically oriented screen.

[0051] In the PDA style, the computer 1 is able to rotate
in different orientations relative to the force of gravity
(FIGS. 5 0 8).

[0052] FIG. 6 illustrates the computer 1 in which the
bottom-end portion 122 of the display unit main body is
located above and the top-end portion 121 thereof is located
below relative to the force of gravity. A screen image rotates
90 degrees to the left relative to the orientation of a default
of the image in the PDA style such that the top-end portion
of the screen image is located toward the bottom-end portion
122 of the display unit main body and the bottom-end
portion of the screen image is located toward the top-end
portion 121 of the display unit main. The screen image is
displayed in the aspect ratio (e.g., length:width=3:4) corre-
sponding to the horizontally oriented screen.

[0053] FIG. 7 illustrates the computer 1 in which the
right-end portion 123 of the display unit main body is
located above and the left-end portion 124 thereof is located
below relative to the force of gravity. A screen image rotates
180 degrees relative to the orientation of a default of the
image in the PDA style such that the top-end portion of the
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screen image is located toward the right-end portion 123 of
the display unit main body and the bottom-end portion of the
screen image is located toward the left-end portion 124 of
the display unit main body.

[0054] FIG. 8 illustrates the computer 1 in which the
top-end portion 121 of the display unit main body is located
above and the bottom-end portion 122 thereof is located
below relative to the force of gravity. A screen image rotates
90 degrees to the right relative to the orientation of a default
of the image in the PDA style such that the top-end portion
of the screen image is located toward the top-end portion
121 of the display unit main body and the bottom-end
portion of the screen image is located toward the bottom-end
portion 122 of the display unit main body. The screen image
is displayed in the aspect ratio (e.g., length:width=3:4)
corresponding to the horizontally oriented screen.

[0055] While the computer 1 is operating in the PDA style,
the automatic image rotating function is performed to sense
which of the orientations shown in FIGS. 5 to 8 the computer
1 is located in relative to the force of the gravity and
automatically change the orientation of an image such that
it can correctly be aligned with that of the force of gravity
in accordance with the results of the sensing.

[0056] The way to detect which of the PC style and the
PDA style corresponds to the present style of the computer
1 will be described with reference to FIG. 9.

[0057] FIG. 9 illustrates the display unit 12 that opens 180
degrees or more from the top surface of the computer main
body 11 with regard to the first central axis 15a. The display
unit 12 has a PDA style sensing switch 201 on its rear
surface. The PDA style sensing switch 201 is a mechanical
switch for detecting which of the PC style and the PDA style
corresponds to the present style of the computer 1. When the
rear surface of the display unit 12 is placed on the top surface
of the computer main body 11, the PDA style sensing switch
201 contacts a projection 20 formed on the top surface of the
computer main body 11 and thus turns on. When the switch
201 turns on, it outputs a sensing signal of logic level “1”
indicating that the present style of the computer 1 is a PDA
style. When the switch 201 turns off, it outputs a sensing
signal of logic level “0” indicating that the present style of
the computer 1 is a PC style.

[0058] Referring to FIG. 10, the main body of the display
unit 12 is supported by the support member 15 such that it
can be rotated on the second central axis 15b by a shaft 151
protruded from the support member 15. The display unit
main body contains a rotation angle sensor 202 and a gravity
sensor 203. The rotation angle sensor 202 senses whether an
angle formed between the front surface of the display unit 12
and the top surface of the computer main body 11 is greater
than a specific angle by the rotation angle of the support
member 15 that rotates around the first central axis 15a. For
example, the sensor 202 senses whether or not the angle is
180 degrees or greater. The sensor 202 can be provided in
the computer main body 11. Also, the sensor 202 can be
replaced with a mechanical switch that is turned on by a
projection formed on the support member 15 when the
display unit 12 rotates on the first central axis 152 and opens
180 degrees or more from the top surface of the computer
main body 11.

[0059] The gravity sensor 203 is a sensor for sensing
which orientation the display unit main body is located in
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relative to the orientation of the force of gravity. For
example, the sensor 203 is implemented as a gradient sensor
for sensing the gradient of the display unit main body in
two-dimensional directions X and Y. The gravity sensor 203
senses the gradient in the direction X to output a sensing
signal (X) indicative of which of the right-end portion 123
and left-end portion 124 of the display unit 12 is located
below relative to the force of gravity. The gravity sensor 203
senses the gradient in the direction Y to output a sensing
signal (Y) indicative of which of the top-end portion 121 and
bottom-end portion 122 of the display unit 12 is located
below relative to the force of gravity. The gravity sensor 203
thus senses which of the orientations shown in FIGS. 5to 8
the computer 1 is located in relative to the force of gravity.

[0060] The gravity sensor 203 can also sense whether or
not an angle formed between the front surface of the display
unit 12 and the top surface of the computer main body 11 is
180 degrees or greater. When the angle exceeds 180 degrees,
the gravity sensor 203 senses that the top-end portion 121 of
the display unit 12 is located lower than the bottom-end
portion 122 thereof relative to the force of gravity.

[0061] However, the orientation of the display unit 12 is
unstable relative to the force of gravity when a user holds the
computer 1 with hands. It is thus desirable to use the rotation
angle sensor 202 made up of mechanical switches and the
like in order to sense an angle formed between the front
surface of the display unit 12 and the top surface of the
computer main body 11.

[0062] A system configuration of the computer 1 will be
described with reference to FIG. 13.

[0063] The computer main body 11 includes a CPU 211,
a system controller 212, a main memory 213, an I/O
controller 214, a hard disk drive (HDD) 215, an audio
controller 216, a BIOS-ROM 217, an embedded controller/
keyboard controller IC (EC/KBC) 218, and a card controller
219, as illustrated in FIG. 13.

[0064] The CPU 211 is a processor for controlling an
operation of the computer 1 and executes various application
programs and an operating system which are loaded into the
main memory 213 from the HDD 215. The CPU 211 also
executes a BIOS (Basic Input Output System) stored in the
BIOS-ROM 217. The BIOS is a program for controlling
hardware that makes up the computer 1. The BIOS has a
function of controlling an automatic image rotating function.

[0065] The system controller 212 is a bridge device to
connect the CPU 211 and I/O controller 214 and includes a
memory controller for controlling the main memory 213 and
a display controller for controlling the LCD 13. The I/O
controller 214 performs communications with respective
devices connected to the I/O controller 214 under the control
of the CPU 211. The I/O controller 214 includes a USB
(Universal Serial Bus) host controller. The USB host con-
troller controls a USB device connected to a USB connector
provided on the computer main body 11.

[0066] The audio controller 216 carries out a voice input
operation for inputting a voice signal through a microphone
and an audio playback operation for outputting an audio
signal from a speaker under the control of the CPU 211. The
EC/KBC 218 includes a one-chip microcomputer and is
connected to the keyboard 111, touch pad 115 and button
group 200 to sense their operations. The button group 200
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includes the foregoing key switches 112, 113, 114, 116, 117,
118 and 119. The EC/KBC 218 is electrically connected to
the PDA style sensing switch 201, rotation angle sensor 202
and gravity sensor 203.

[0067] Under the control of the CPU 211, the card con-
troller 219 controls various cards such as a memory card and
a communication card, which are inserted into a card slot
provided in the computer main body 11.

[0068] A description of how the BIOS controls the auto-
matic image rotating function will be made with reference to
FIG. 14.

[0069] The BIOS 301 acquires the values of output signals
of the PDA style sensing switch 201, rotation angle sensor
202, gravity sensor 203 and inhibit switch 117 via the
EC/KBC 218, by polling a register in the EC/KBC 218 or by
using of interrupt signal from the EC/KBC 218 to CPU 211.

[0070] When the computer 1 is used in the PC style, the
BIOS 301 performs control to change the orientation of a
screen image in response to a signal from the rotation angle
sensor 202. When the computer 1 is used in the PDA style,
the BIOS 301 performs control to change the orientation of
a screen image in response to a signal from the gravity
sensor 203. The BIOS 301 informs a display driver 303 of
the orientation of the screen image to be displayed on the
LCD 13 and the aspect ratio of the screen image through an
operating system (OS) 302. The display driver 303 performs
an operation for rotating a screen image displayed on the
LCD 13 and a scaling operation for varying the aspect ratio
in response to an instruction from the BIOS 301.

[0071] The display driver 303 sets the orientation of the
screen image displayed on the LCD 13 in any one of four
orientations (a), (b), (¢) and (d) shown in FIG. 14 in
response to an instruction from the BIOS 301.

[0072] An operation of controlling the automatic image
rotating function by the BIOS 301 will be described with
reference to the flowchart shown in FIG. 15.

[0073] The BIOS 301 refers to a value of a sensing signal
from the PDA style sensing switch 201 through the EC/KBC
218 to determine whether the display unit 12 is located in the
first open position or the second open position. In other
words, the BIOS 301 determines whether the computer 1 is
used in the PC style or the PDA style (step S111).

[0074] If a value of the sensing signal from the switch 201
is “0,” the BIOS 301 determines that the display unit 12 is
located in the first open position or the computer 1 is used
in the PC style. The BIOS 301 refers to a value of a sensing
signal from the rotation angle sensor 202 through the
EC/KBC 218 to determine whether an angle formed
between the front surface of the display unit 12 on which the
display screen of the LCD 13 is placed and the top surface
of the computer main body 11 is greater than a specific angle
that is predetermined. More specifically, the BIOS 301
determines whether or not the angle is 180 degrees or greater
(step S113). If the angle is smaller than 180 degrees (NO in
step S113), the BIOS 301 controls the display driver 303
such that the orientation of the screen image is set in that of
a default (corresponding to (a) in FIG. 14) in the PC style
(step S114). If the angle is 180 degrees or greater (YES in
step S113), the BIOS 301 controls the display driver 303 to
display the screen image in the orientation (corresponding to
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(b) in FIG. 14) in which the screen image rotates 180
degrees relative to the orientation of a default in the PC style
(step S115).

[0075] The BIOS 301 periodically refers to a value of a
sensing signal from the rotation angle sensor 202 via the
EC/KBC 218. In the PC style, therefore, when an angle
formed between the front surface of the display unit 12 and
the top surface of the computer main body 11 changes from
smaller than 180 degrees to not smaller than 180 degrees, the
orientation of the screen image automatically changes from
that of a default in the PC style to the orientation in which
the screen image rotates 180 degrees relative to the orien-
tation of the default. After that, when the angle changes from
not smaller than 180 degrees to smaller than 180 degrees, the
orientation of the screen image returns to that of the default
in the PC style.

[0076] 1If a value of the sensing signal from the switch 201
is “1,” the BIOS 301 determines that the display unit 12 is
located in the second open position or the computer 1 is used
in the PDA style. The BIOS 301 controls the display driver
303 to set the orientation of a screen image in that of a
default (corresponding to (¢) in FIG. 14) in the PDA style
(step S116). Then, the BIOS 301 determines whether the
inhibit switch 117 turns on through the EC/KBC 218. In
other words, the BIOS 301 determines whether the inhibit
switch 117 outputs an event signal indicative of inhibition of
performance of the automatic rotating function (step S117).

[0077] 1If the inhibit switch 117 turns off or the automatic
image rotating function is permitted to be performed (NO in
step S117), the BIOS 301 refers to a gradient sensing signal
(X,Y) from the gravity sensor 203 via the EC/KBC 218 and
senses an orientation of the display unit 12 relative to the
force of gravity (step S118). In accordance with the sensing
result, the BIOS 301 performs an operation to change the
orientation of the screen image automatically to be aligned
with the force of gravity correctly (step S119). In step S119,
the BIOS 301 determines whether the orientation of the
display unit 12 is changed relative to the force of gravity. If
the orientation is changed, the BIOS 301 controls the display
driver 303 to align the orientation of the screen image with
the force of gravity correctly. In the PD A style, therefore, the
screen image is automatically set in one of four orientations
(a) to (d) shown in FIG. 14.

[0078] While the inhibit switch 117 turns on or the auto-
matic image rotating function is inhibited from being per-
formed (YES in step S117), the BIOS 301 executes neither
of steps S118 and S119. Thus, the orientation of the screen
image is maintained in the orientation of a default set in step
S116 or that set in step S119 immediately before the inhibit
switch 117 turns on.

[0079] Consequently, according to the embodiment of the
present invention, a screen image is rotated in conformity
with each of the PC style and the PDA style.

[0080] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the
invention in its broader aspects is not limited to the specific
details and representative embodiments shown and
described herein. Accordingly, various modifications may be
made without departing from the spirit or scope of the
general inventive concept as defined by the appended claims
and their equivalents.
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What is claimed is:
1. An information processing apparatus comprising:

a housing with a top surface;
a keyboard placed on the top surface of the housing;

a display unit with a front surface and a rear surface,
supported by the housing and rotated between a closed
position in which the keyboard is covered and an open
position in which the keyboard is exposed;

a sensor which senses an angle formed between the front
surface of the display unit and the top surface of the
housing; and

a display device provided in the display unit to display a
screen image in one of a first orientation in which a
bottom-end portion of the screen image is located
toward the housing and a second orientation in which
a top-end portion of the screen image is located toward
the housing in accordance with the angle sensed by the
Sensor.

2. The information processing apparatus according to
claim 1, wherein the sensor includes a switch which senses
whether the angle is greater than a specific angle.

3. The information processing apparatus according to
claim 1, wherein the display device displays the screen
image in the first orientation when the angle sensed by the
sensor is not greater than the specific angle and displays the
screen image in the second orientation when the angle
sensed by the sensor is greater than the specific angle.

4. The information processing apparatus according to
claim 1, wherein the display unit is supported by the housing
rotatably between the closed position and the open position
around a central axis parallel to the top surface of the
housing.

5. The information processing apparatus according to
claim 1, wherein the display unit has a top-end portion and
a bottom-end portion supported by the housing, and the
sensor is provided in the display unit to sense which of the
top-end portion of the display is unit and the bottom-end
portion thereof is located below relative to force of gravity.

6. The information processing apparatus according to
claim 1, wherein the display unit is supported by the housing
rotatably between the closed position and the open position
around a central axis parallel to the top surface of the
housing, and the apparatus further comprises:

a placement position sensor which senses whether display
unit is located in a position where the rear surface of the
display unit covers the top surface of the housing and
the front surface of the display unit is exposed;

an orientation sensor which senses an orientation of the
display unit relative to force of gravity; and

means for changing an orientation of the screen image
displayed on the display device in accordance with the
orientation of the display unit relative to the force of
gravity sensed by the orientation sensor when the
placement position sensor senses that the rear surface
of the display unit covers the top surface of the housing
and the front surface of the display unit is exposed.
7. The information processing apparatus according to
claim 6, further comprising a switch which issues an event
signal to inhibit the orientation of the screen image from
being changed.
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8. The information processing apparatus according to
claim 7, wherein the switch includes a push button switch.

9. The information processing apparatus according to
claim 6, wherein the display unit has a top-end portion, a
bottom-end portion supported by the housing, a right-end
portion, and a left-end portion, and the orientation sensor
outputs a sensing signal indicative of which of the top-end
portion of the display unit and the bottom-end portion
thereof is located below relative to force of gravity and a
sensing signal indicative of which of the right-end portion of
the display unit and the left-end portion thereof is located
below relative to the force of gravity.

10. The information processing apparatus according to
claim 6, wherein the apparatus further comprises a switch
which issues an event signal to inhibit the orientation of the
screen image from being changed, and an orientation of the
screen image formed immediately before the event signal is
issued is maintained during issuance of the event signal.

11. An information processing apparatus comprising:

a housing with a top surface;
a keyboard placed on the top surface of the housing;

a display unit with a rear surface and a front surface in
which a display screen is exposed, the display unit
being supported by the housing and set in one of a first
style which allows the display unit to rotate between a
closed position in which the keyboard is covered and a
first open position in which the display screen and the
keyboard are exposed and a second style in which the
rear surface covers the keyboard and the display screen
is exposed;

an angle sensor which senses an angle formed between
the display screen and the top surface of the housing;
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an orientation sensor which senses an orientation of the
display unit relative to force of gravity;

a placement position sensor which senses which of the
first style and the second style the display unit is set in;

means for varying an orientation of a screen image
displayed on the display screen between an orientation
in which a bottom-end portion of the screen image is
located toward the housing and an orientation in which
a top-end portion of the screen image is located toward
the housing in accordance with the angle sensed by the
angle sensor when the placement position sensor senses
that the display unit is set in the first style, and for
varying the orientation of the screen image to locate the
top-end portion of the screen image in a position higher
than the bottom-end portion thereof relative to the force
of gravity in accordance with the orientation of the
display unit sensed by the orientation sensor when the
placement position sensor senses that the display unit is
set in the second style.

12. The information processing apparatus according to
claim 11, wherein the display unit is supported by the
housing rotatably around a first central axis that is parallel to
the top surface of the housing and a second central axis that
is perpendicular to the first central axis.

13. The information processing apparatus according to
claim 11, further comprising a switch which issues an event
signal to inhibit the screen image from varying in orientation
when the display unit is set in the second style.
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[54] Title of the Utility Model: DOUBLE HINGE DEVICE
[57] Abstract

The present utility model provides a double hinge structure for
an clectronic product having a liftable cover (such as a
notebook computer, a portable video player, a mobile phone,
a personal digital assistant, or a digital camera having a
liftable screen). The structure enables the electronic product
having a liftable cover to be equipped with an advantageous
360-degree rotating function, which is a function that all
existing electronic products having liftable covers (the general
design enables a rotation by 180 degrees at most) are unable
to achieve. Because of the 360-degree rotating function, these
electronic products having liftable covers have the following
advantages: the viewing angle is more adaptable; any surface
may serve as a support, which provides the most space-saving
viewing mode; and when a display screen is completely
flipped to the other side (rotating by 360 degrees), a user may
freely change the cover surface at any time and the key
operating surface may still be used.
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1. A double hinge device, comprising: a fixing piece for fixing a double hinge structure; a
plurality of pivoting pieces for connecting a display screen and an operating surface and rotating
the same; and a plurality of pivots pivotally connected to the pivoting pieces and the fixing piece.

2. The double hinge device according to claim I, wherein a number of the fixing pieces may be
plural.

3. The double hinge device according to claim 2, wherein a number of the plural fixing pieces
1S two.

4. The double hinge device according to claim 1, wherein a number of the plural pivots is two.

5. The double hinge device according to claim 1, wherein a number of the plural pivoting pieces
is two.

6. The dual hinge device according to claim 1, wherein a number of the plural pivoting pieces
is three.

7. The double hinge device according to claim 1, wherein a number of the plural pivoting pieces
is four.

8. The double hinge device according to claim 1, wherein the fixing piece is further provided
with a plurality of locking holes for locking screws.

9.The double hinge device according to claim 1, wherein the pivoting pieces are further
provided with a plurality of locking holes for locking screws.

10.The double hinge device according to claim 1, wherein a display screen of an electronic
product having a liftable cover uses the double hinge structure to be pivotally connected to a
body of the product in a rotatable manner; the display screen and an operating surface are
equipped to rotate at a 360-degreeangle; the product is enabled to be viewed at various angles;
and any surface of the product may serve as a support.

11. An electronic product having a liftable cove, comprising: a display screen for viewing; an
operating surface for setting desired functions; and a double hinge structure respectively
connected to the display screen and the operating surface, wherein the display screen and the
operating surface are equipped to rotate at a 360-degree angle.

12. The electronic product having a liftable cove according to claim 11, wherein the double
hinge structure comprises: a fixing piece for fixing a double hinge structure; a plurality of
pivoting pieces for connecting the display screen and the operating surface and for rotating the
same; and a plurality of pivots pivotally connected to the pivoting pieces and the fixing piece.

13. The electronic product having a liftable cover according to claim 12, wherein a number of
the fixing pieces may be plural.
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14. The electronic product having a liftable cover according to claim 13, wherein a number of
the plural fixing pieces is two.

15. The electronic product having a liftable cover according to claim 12, wherein a number of
the plural pivots is two.

A

16. The electronic product having a liftable cover according to claim 12, wherein a number of
the plural pivoting pieces is two.

17. The electronic product having a liftable cover according to claim 12, wherein a number of
the plural pivoting pieces is three.

18. The electronic product having a liftable cover according to claim 12, wherein a number of
10 the plural pivoting pieces is four.

19. The electronic product having a liftable cover according to claim 12, wherein the fixing
piece and the pivoting pieces are further provided with a plurality of locking holes for locking
SCrews.

20. The electronic product having a liftable cover according to claim 11, wherein the display
15 screen is pivotally connected to a body of the product through the double hinge structure in a
rotatable manner; the product is enabled to be viewed at various angles; and any surface of the

product may serve as a Support.
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DOUBLE HINGE DEVICE

TECHNICAL FIELD

The present utility model relates to a double hinge structure for an electronic product having
a liftable cover {such as a notebook computer, a portable video player, a mobile phone, a personal
digital assistant or a digital camera having a liftable screen).

BACKGROUND

Nowadays, the electronic products having liftable covers, such as laptops, portable video
players, mobile phones, personal digital assistants, or digital cameras having liftable screens, use
a hinge such that opening and closing positions formed between a product body and a display
screen are made possible. As shown in FIG.1, a hinge used by existing electronic products having
liftable covers is shown. As shown in FIG. 2 and FIG. 3, when the display screen and the product
body form a closing position, the occupied space can be reduced, making it convenient to carry by
users. As shown in FIG. 4, when the display screen is in an opened position, a user may make
appropriate operations through buttons set on the product body, and desired results may be
obtained or confirmed using the display screen. However, looking at existing general electronic
products having liftable covers, the design thereof may offer a rotation at 180 degrees at most.
Referring to FIG. 5 and FIG. 6, for users, there are still limitations to some degrees . Therefore,
the present utility model provides a double hinge structure that enables a rotation at 360 degrees,
which can be applied to the existing general electronic products having liftable covers, thereby
bringing these products more variable functions with the space more effectively used.

SUMMARY

An objective of the present utility model is to provide a double hinge structure that enables a
rotation at 360 degrees, which enables the related electronic products having liftable covers to be
equipped with more variable functions with the space more effectively used.

The objective of the present utility model is achieved as follows: a double hinge device is
provided, comprising a fixing piece for fixing a double hinge structure; a plurality of pivoting
pieces for connecting a display screen and an operating surface and rotating the same ; and a
plurality of pivots pivotally connected to the pivoting pieces and the fixing piece.

The present utility model further provides an electronic product having a liftable cover,
comprising: a display screen for viewing; an operating surface for setting desired functions; and a
double hinge structure respectively connected to the display screen and the operating surface,
wherein the display screen and the operating surface are equipped to rotate at a 360-degree angle.
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According to the double hinge structure for the electronic products having liftable covers provided
by the present utility model, the present utility model enables a rotation at 360 degrees, thus breaking
the limitation of and differs from the current electronic products having liftable covers in which only
a 180-degree rotation at most is possible. When a display screen of an electronic product having a

5 liftable cover is pivotally connected to the product body using the double hinge structure provided by
the present utility model, the display screen is equipped with the function of rotating by 360 degrees,
thus making the product having the following the advantages: the viewing angle is more adaptable;
any surface may serve as a support, which provides the most space-saving viewing mode; and when it
is completely flipped to the other side (rotating by 360 degrees), a user may freely change the cover

10 surface at any time and the key operating surface may still be used.

BRIEF DESCRIPTION OF DRAWINGS
FIG. 1 is a three-dimensional diagram of a hinge used by existing electronic products having
liftable covers;
FIG. 2 is a three-dimensional diagram when an electronic product having a liftable cover using
15 the existing hinge is in a closed position;
FIG. 3 is a side view when an electronic product having a liftable cover using the existing hinge
is in a closed position;
FIG. 4 15 a three-dimensional diagram when an electronic product having a liftable cover using
the existing hinge is in an opened position;
20 FIG. 5 is a side view when an electronic product having a liftable cover using the existing hinge
is in an opened position at 180 degrees;
FIG. 6 is a side view when an electronic product having a liftable cover using the existing hinge
is in an opened position at 180 degrees;
FIG. 7 is a three-dimensional diagram of one of double hinge structures provided by the present
25 utility model;
FIG. 8 shows a schematic plane view and side view of mounting portions and a hinge shell;
FIG. 9 is a schematic side view of a display screen and an operating surface in a folded position;
FIG. 10 is a schematic side view when a display screen is unfolded by 180 degrees;
FIG. 11 is another schematic side view when a display screen is unfolded by 180 degrees;
30 FIG. 12 is a schematic side view when a display screen is unfolded by 360 degrees;
FIG. 13 is a three-dimensional diagram of an electronic product having a liftable cover using the
double hinge structure in FIG. 7;
FIG. 14 is a three-dimensional diagram showing another mode of the double hinge structure
according to the present utility model;
35 FIG. 15 is a three-dimensional diagram of an electronic product having a liftable cover using the
double hinge structure in FIG. 14;
FIG. 16 is a three-dimensional diagram showing another mode of the double hinge structure
according to the present utility model;
FIG. 17 is a three-dimensional diagram of an electronic product having a liftable cover using the
40 double hinge structure in FIG. 16;
FIG. 18 is a schematic three-dimensional diagram of one viewing angle of an electronic product
having a liftable cover using the double hinge structure according to the present utility model;
FIG. 19 is a schematic three-dimensional diagram of one viewing angle of an electronic product
having a liftable cover using the double hinge structure according to the present utility model;

5
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FIG. 20 is a schematic three-dimensional diagram of one viewing angle of an ¢lectronic product
having a liftable cover using the double hinge structure according to the present utility model; and
FIG. 21 is a schematic three-dimensional diagram of one viewing angle of an electronic
product having a liftable cover using the double hinge structure according to the present utility
5 model.

DETAILED DESCRIPTION OF EMBODIMENTS

Embodiments of the present utility model described below are related to a portable video
player. However, the present utility model is applicable to all electronic products having liftable
covers, including notebook computers (NOTEBOOQK), mobile phones, personal digital assistants

10 (PDA) or digital cameras having liftable screens.

As shown in FIG. 4, an electronic product having a liftable cover 9 is provided with a display
screen 91 and an operating surface 92. A user makes appropriate operations through the operating
surface 92, and the desired results are obtained or confirmed using the display screen 91. As shown
in FIG. 7, one of double hinge structures is provided by the present utility model. A double hinge

15 structure 8 is provided with pivots 81 and 82; pivoting pieces 83, 84, 85, and 86; and a fixing piece
87. The pivoting pieces 83, 84, &5, and 86 and the fixing piece 87 are pivotally connected to the
pivots 81 and 82. The number of the pivoting pieces and the fixing piece may vary with different
double hinge structures, depending on applications thereof. As shown in FIG. 8, after the locking
holes of the pivoting pieces 83, 84, 85, and 86 are aligned with the locking holes of the mounting

20 portions 95, 97, 96, and 94 and then locked with screws, the display screen 91 and the operating
surface 92 are then connected. After the locking holes of the fixing piece 87 are aligned with the
locking holes of the hinge shell 93, screws are used to lock the same.

As shown in FIG. 9, when the display screen 91 and the operating surface 92 are connected
together in the above-mentioned manner by using the double hinge structure 8, under the effect of

23 the double hinge structure 8, the display screen 91 can be turmed downwards (C direction) toward
the operating surface 92 and the two are interposed; at this time, the display screen 91 is positioned
on the operating surface 92. The pivoting pieces 83, 84, 85, and 86 are parallel to each other
towards the left (A direction), and the pivoting pieces 83 and &6 are positioned on the pivoting
pieces 84 and 85. When the display screen 91 is turned by 180 degrees to the position shown in

30 FIG. 10, the display screen 91 faces upwards (D direction) and is positioned to the right (B
direction) of the operating surface 92 and on the operating surface 92. The pivoting pieces 83 and
86 face rightwards (B direction); the pivoting pieces 84 and 85 face leftwards (A direction), and
the pivoting pieces 83 and 86 are positioned on the pivoting pieces 84 and 85. When the display
screen 91 is turned to, for example, the position shown in FIG. 11, the display screen 91 faces

35 upwards (D direction} and is positioned to the right (B direction) of the operating surface 92 and
below the operating surface 92. The pivoting pieces 83 and 86 face rightwards (B direction); the
pivoting pieces 84 and 85 face lefiwards (A direction), and the pivoting pieces 83 and &6 are
positioned below the pivoting pieces 84 and 85. When the display screen 91 is further turned to,
for example, the position shown in FIG. 12, the display screen 91 faces downwards (C direction)

40 and 1s interposed with the operating surface 92; at this time, the display screen 91 is positioned
below the operating surface 92. The pivoting pieces 83, 84, 85, and 86 face leftwards (A direction)
and are parallel with each other. The pivoting pieces 83 and 86 are positioned below the pivoting
pieces 84 and 85. At this time, the display screen 91 has completed a 360-degree rotation. As
shown in FIG. 13, it is a three-dimensional view of an electronic product having a liftable cover

6
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using the double hinge structure in FIG. 7.

FIG. 14 shows another mode of the double hinge structure of FIG. 7; and FIG. 15 is a three-
dimensional diagram of an electronic product having a liftable cover vsing the double hinge
structure of FIG. 14. FIG. 16 is another mode of the double hinge structure of FIG. 7; and FIG. 17
is a three-dimensional diagram of an electronic product having a liftable cover using the double
hinge structure of FIG. 10.

Therefore, when an electronic product having a liftable cover uses the double hinge structure
provided by the present utility model, the display screen 91 and the operating surface 92 are
equipped with a 360-degree rotating function, which is an advantage that all existing electronic
products having liftable covers cannot achieve (the general design enables a rotation by 180
degrees at most). As shown in FIG. 18, FIG. 19, FIG. 20, and FIG. 21, these electronic products
having liftable covers have the following advantages because of the 360-degree rotating function:
various viewing angles; any surface can serve as a support; when the display screen 91 is
completely turned to the other side (rotating by 360 degrees), the display screen can still be viewed,
the display screen can thus be turned into a photo frame; panel pictures (such as a notebook
computer, a portable video player, a mobile phone or a personal digital assistant) can be changed
at any time based on users' mood; and at this time, the operating surface may still be used. In
addition, a viewing mode using this viewing angle saves the most space. An appropriate device
may also be added, such that the product can be hung on the wall.
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(54) TITLE OF THE INVENTION: Portable Computer

(57) ABSTRACT

PURPOSE: To achieve a portable computer, whereby
the content presented on the display is rotated by
180 degrees when the user opens the display wide
so that the other party who is seated face-to-face
with the user can view the displayed image at the
properly erected angle, thereby making it easier to

provide presentations.

CONSTITUENT ELEMENTS: A freely openable/
closable portable computer that comprises a display

attached to the lid side and a keyboard attached to
the main-body side, said portable computer being

provided with:

An opening-angle sensor that detects when the
reaches
beyond the

opening angle of the
predetermined value or
predetermined value; and

display
goes

A display processing part that

a

rotates the

contents presented on the display by 180 degrees
when said opening-angle sensor detects that the
opening angle of the display has reached the
predetermined value or goes beyond the predetermined value.
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WHAT IS CLAIMED IS:

CLAM 1

A freely openable/closable portable computer that comprises a display attached to the lid
side and a keyboard attached to the main-body side, said portable computer being provided
with:

An opening-angle sensor that detects when the opening angle of the display reaches
a predetermined value or goes beyond the predetermined value; and

A display processing part that rotates the contents presented on the display by 180
degrees when said opening-angle sensor detects that the opening angle of the display
has reached the predetermined value or goes beyond the predetermined value.

DETAILED DESCRIPTION OF THE INVENTION

[0001]
FIELD OF INDUSTRIAL APPLICATION

The presentinvention pertains to portable computers, such as laptop computers, notebook
computers, subnotebook computers, and the like.

[0002]
PRIOR ART

Conventionally, portable computers, such as laptop computers, notebook computers,
subnotebook computers, and the like, have been popular in a wide range of applications. In
many occasions, the users carry such portable computers with them to business negotiations
with their customers and use the displays of the portable computers to provide
presentations to the customers as a part of the business negotiations.

[0003]

PROBLEMS TO BE RESOLVED BY THE INVENTION
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However, conventional portable computers do not provide enough flexibility and
convenience to facilitate smooth business negotiations when such negotiations are carried
out by parties sitting across a table from each other. For instance, when a user negotiates a
business deal with another party sitting face-to-face across a table in a conference room, or
the like, the user needs to turn the main body of the computer around toward the other
party, or have the other party move to the user’s side of the table. In the former case, in
which the user turns the computer around to the other side of the table so that the other
party can see the display, it is time-consuming because the user has to change the display
setting of the screen through the operation of the keyboard, and then turn the computer
back toward him- or herself after he or she finished showing the screen to the other party.
Or, in the latter case, in which the user and the other party view the screen together on the
same side of the table, it is cumbersome to ask the other party to move to the user’s side
and sit next to him or her — especially when the other party is a customer.

[0004] This invention was arrived at in view of such conventional problems, and therefore is
intended to provide a portable computer that automatically rotates the contents presented
on the display by 180 degrees when the user opens the display wide so that the other party
across the table can see the displayed images at the properly erected angle.

[0005]
MEANS FOR ACHIEVING THE OBJECTIVE

This invention claims a freely openable/closable portable computer that comprises a
display attached to the lid side, and a keyboard attached to the main-body side, said portable
computer being provided with:

An opening-angle sensor that detects when the opening angle of the display reaches
a predetermined value or goes beyond the predetermined value; and

A display processing part that rotates the contents presented on the display by 180
degrees when said opening-angle sensor detects that the opening angle of the display
has reached the predetermined value or goes beyond the predetermined value.

[0006]
OPERATION OF THE INVENTION

With the portable computer according to the present invention, when it becomes
necessary to show a content on the display to the other party who is sitting face-to-face
across the table during a conversation, the user only needs to open the lid side (to which the
display is attached) wide enough for the other party to be able to see the display because
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the opening-angle sensor will detect such an action, whereupon the display processor is
caused to rotate the contents, which have been presented on the display, by 180 degrees.

[0007] This makes it possible for the user to open the display wide so as to show a normal
display to the other party across the table while operating the keyboard on the main body in
a normal posture from the other side of the table.

[0008]
WORKING EXAMPLE

The following is a detailed explanation of a working example of the present invention with
reference to drawings: The Figures 1 and 2 show exterior appearances of the portable
computer according to a working example of the present invention, which comprises:

A main body 2 that is provided with a keyboard 1;

A lid 4 that is coupled to said main body 2 with hinges 3 in such a way that the lid 4
can be freely opened and closed; and

A display 5 that is attached to the lid 4.

Furthermore, an opening-angle sensor 6 is provided on the hinge-side end surface of the lid
4 in such a way that the protrusion 6a comes into contact with the back side of the main
body 2 and thereby actuates a switch operation when the lid 4 is opened to an angle equal
to or greater than 180 degrees.

[0009] Figure 3 shows a circuit configuration of the portable computer according to the
present working example. Similar to the configuration in a regular computer, it is provided
with the following elements:

A central processing unit (CPU) 7;
A main memory §;

An input processing part 9 that performs the input processing of input-operation
signals (which are obtained from the keyboard 1) into the CPU;

A display processing part 10 that performs the control operation so as to cause the
display data from the CPU 7 to be displayed on the display 5; and

An external storage 11, such as a hard disk, a floppy disk, or the like.

[0010] The keyboard 1 is connected to the input processing unit 9; and sensing signals from
the opening-angle sensor 6 are input into the input processing unit 9 as well. The opening-
angle sensor 6 is configured so that, when the lid 4 is opened to an angle equal to or greater
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than 180 degrees, the projection 6a is retracted so as to close the switch 6b, thereby
providing an opening-angle sensing signal to the input processing unit 9.

[0011] It should be noted that the opening-angle sensor 6 is not limited to this configuration,
but may be configured with the use of a mechanical or electric means that detects a wide
opening-angle.

[0012] Upon the input of the opening-angle sensing signal from the opening-angle sensor 6,
the CPU 7 will output a 180°-rotation display command signal together with the display data
if the display data is currently output to the display processing unit 10. In response thereto,
the display processing unit 10 changes the view on the display 5 to a state in which the view
is rotated by 180 degrees from the previous display state, i. e., a state in which the display is
inverted upside down.

[0013] Next is an explanation of an operation of the portable computer having the above-
described configuration. In the state for regular use, the user opens the lid 4 to an angle of
approximately 90 to 120 degrees as shown in Figure 1, and operates the keyboard 1 on the
main body 2, doing so while looking at the display 5 in the same direction.

[0014] However, in cases the portable computer is used for a presentation at a customer’s
location, the user A and the other party B typically sit face-to-face across a table as they
negotiate a business deal as shown in Figure 4(a). Accordingly, the user A operates the
portable computer in the state shown in Figure 1, i.e., in the state in which the lid 4 of the
computer C is opened to an angle that allows the user A to see the display 5 in the lid 4, so
as to display desired contents on the screen. And, once the desired contents are displayed
on the display 5, the user A opens the lid 4 wider to an angle equal to or greater than 180
degrees as shown in Figure 4(b) so that the other party B can see the contents presented on
the display.

[0015] In this state, the opening-angle sensor 6 inputs a sensing signal, which indicates that
the angle has opened to an angle equal to or greater than a predetermined angle as shown
in Figure 2, into the input processing unit 9; and the input processing unit 9 provides said
signal to the CPU 7.

[0016] Then, the CPU 7 outputs a command for rotating the display view by 180 degrees
from the previous display state, to the display processing unit 10 together with the display
data, whereupon the display processing unit 10 displays the display data on the display 5 in
a state in which the display data is rotated by 180 degrees. Thus, the other party B sitting
across the table can view the image on the display 5 at the normally erected angle. Moreover,
in this case, the user A can make changes to the contents on the display 5 by operating the
keyboard 1 while he or she remains seated on the same chair facing the same direction as
before.

[0017]
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EFFECT OF THE INVENTION

As described above, business negotiations are typically performed by two parties sitting
face-to-face across a table. However, according to the present invention, it becomes possible
to allow the other party to view the displayed images at the properly erected angle, doing so
simply by opening the computer display wide enough that the other party can see the screen
— while both parties remain seated across the table. Accordingly, for example, in the case
that the user brings a computer with him or her to a customer’s location and opens the
computer to start a presentation after having some discussions with the customer while both
parties are seated face-to-face across a table, it is no longer necessary for the user to perform
troublesome work as required by the prior art, such as asking the other party to change his
or her seat, moving to a different seat on the same side as the other party, or turning the
whole computer around toward the other party’s side so that the other party can see the
display. Moreover, with the portable computer according to the present invention, the user
can make changes to the displayed contents through the operation of the keyboard in the
same posture as usual, doing so while showing the content presented on the display to the
other party as both parties remain seated on their own seats across the table. As such, the
usability is greatly improved.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a perspective view of a working example of the present invention in its
regular usage state.

Figure 2 shows a perspective view of the display state of the aforementioned working
example in the state in which the display is opened wide.

Figure 3 shows a circuit block diagram of the aforementioned working example.

Figure 4 shows a schematic diagram that illustrates the use of the aforementioned
working example.

DESCRIPTION OF REFERENCE CODING

1  Keyboard

2 Main Part

3 Hinge

4 Lid Body

5 Display

6  Opening-angle Sensor
ba Projection

6b  Switch
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(54) [Title of the Invention] Information Processing Apparatus

{57) [ Abstract]

[Problera] To provide an information processing apparatus such

as a laptop-type PC that can be changed into various shapes
according to styles of use by a user, and that affords improved
operability and improved display visibility.

i Solution] An information processing apparatus such as a laptop-

type PC is configured to have a three-unit configuration
comprising a display uuit, 3 main unit equipped with a data input
unit, and 2 connecting unit, wherein the connecting unit is »
counected to cach of the main unit and the display unit via 3 pivot

portion, and each of the connected units is configured to be able

to pivot with respect to the others. The connecting unit has &
configuration capable of rotating 90 degrees or more in at least
one direction with respect to the main unit. According to the .
present coufiguration, an information processing apparatus is

achicved that allows comfortable use without compromising the

operability of the keyboard toput by the user or the visibility of
the display.
i Selected Drawing] FIG. 2
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{Claims]
{Claim 1]

An information processing apparaius comprisiog,

a display untt equipped with a display, a main wnt equipped with a data input section, and

a connection unit that is located between the main unit and the display unit, that is connected to each of
the main unit and the display unit respectively through a pivot portion, and that can rotate with respect to
each of the main unit and the display umnit,

characterized i that the main unit has a configuration capable of rotating with respect to the connecting
unit by 80 degrees or more in at least one direction.

{Claim 2]

The information processing apparatos according to claim 1, characterized by the main onit having a
configuration such that the main umt is capable of rotating by 180 degrees in at least one direction with
respect to the connesting unit,

{Clazm 3]

The information processing apparatus according to claim 1, characterized by the main unit having a
configuration such that the main vnit is capable of rotating at least 84 degrees in both directions with
respect to the connecting vt
{Claim 4]

The information processing apparatus according to claim 1, characterized by having a configuration such
that the data input section forming surface of the main unit is a bottom surface, permitting the connecting
unit and the display unit {o be stably mounted in a state in which the display unit is set in a direction
extending upward from the main unit.

{Claim §}

The information processing apparatus according to claim 1, characterized by having a configuration such
that one surface of the connecting unit is a bottom surface, permitting the main unit and the display unit to
be stably mounted 1n 2 state in which the main unit and the display unit are set in a direction extending
upward from the connecting omit.

{Claim 6]

The wnformation processing apparatus according {o claim 1, characterized in that the pivot portion which
enables the connecting unit and the main unit to rotate with respect to each other 15 configured such that the
center of the rotation axis Hes in a unit extension portion that is constituted by being integrated into either
the connecting unit or the main unit, and the unit extension portion extends parallel to a unit surface of the
yait in which the it extensicn portion is configured.

{Clazm 7]

The information processing apparatus according to claim 1, characterized in that the pivot portion which
enables the connecting unit and the main unit to rotate with respect to each other bas a2 configoration in
which the center of the rotation axis lies in a unit extension portion that is constituted by being integrated
iato either the connecting it or the main unit, with the unit extension portion extending in a direction
away from a unit surface of the unit in which the onit extension portion is configured.

{Claim 8]

The inforrnation processing apparatus according to elaim 1, characterized in that the pivot portion which
enables the connecting unit and the main unit to rotate with respect to each other 1s confignired such that the
centers of the rotation axes are set af posifions on the unit surfaces, or separated from the unit surfaces, of
both the connecting unit and the main gt
{Claim 9]

The inforrnation processing apparatus according to elaim 1, characterized in that the pivot portion which
connects the display unit, the main unit, and the connecting unit to each other pivotably is configured to
have a holding strength that can mainfain ¢ach unit which has been set to some angle at the setting angle.
{Claim 18]
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The information processing apparatus according to claim 1, characterized in that the connecting onit is
configured with electronic components mounted thereupon.

{Claim 11]

The nformation processing apparatus according {o claimn 10, characterized in that the connecting unit has
3 detachable connector section applied to the transfer of data with the main unit or the display unit.

{Claim 12]

The information processing apparatus according to claim 10 or claim 11, characterized in that the
glectronic componenis are comprised of af least one from among a keyboard, a display, a speaker, a
IRMOTY, 4 Mernory mounting unit, a battery, a touch pad, a pointing device, a direction input key, and a
numeric keypad.

{Detailed Description of the Invention]
{Technical field]
(6001

The present invention relates to an information processing apparatus. In particular, the present invention
relates fo an information processing apparatus, such as a laptop PC having a display and an input unit such
as a keyboard or the like, that can be changed to various shapes based on the user's style to achieve a
configuration that improves operability by the user and visibility of the display, and is easy {o store.

{ Background technology]
{06002]

Recently, the size of information processing apparaius such as personal computers {PCs) has been
decreasing. In particular, a large number of thinner and lighter laptop-type PCs have been developed.
Generally, a laptop-type PC has a configuration permitting the folding of a display unit consisting of a
liguid crystal display and a main unit equipped with a keyboard, and is carried in the folded state. When in
use, the display unit (s used in a state where the display unit is substantially upright or set at an angle of 90
to 120 degrees with respect to the main unit having the keyboard unit.

{0003]

Thus, a conventional general laptop PC is configured such that only the relative angle between the main
unit having the keyboard and the display unif can be adjusted. In such a configuration, there is no problem
when ysing the laptop PC on a desk. However, for example, when operating the PC with ¢ placed onna
knee, when operating it when lying on 2 sofa or the floor, or when operating it while holding it with one
hand, there i3 a problem in that operations such as the operation of keyboard input become difficalt, and the
display becomes difficult to see.

{60041

An example of a configuration proposed for the purpose of improving the operability and visibility of a
laptop-type PC is described in Patent Document 1. The configuration described in Patent Document 1 has a
display 101 and 8 main unit case 110, as shown in FIG, 1. Main unit case 114 is divided mbo a front main
unif case 111 and a rear main unif case 112, and the two are coupled by a hinge 120, A configuration is
shown permitting froot moain unit case 111 to be held in 2 state tilted from the horizordal plane by 13 10 15
degrees by hifting up hinge 120, that is, the abutted portions of front main vt case 111 and rear main onat
case 112.

{0005]

In this way, based on the configuration described in Patent Document 1, hinge 120 15 held in a fifted
staie, causing front main unit case 111 on which the keyboard section s configured to be tilted forward by
10 to 15 degrees and fixed, thereby improving the operability of keyboard tnput by the user.

[0006]

Based on the configuration described in Patent Document 1, operability of the user can be tmproved to
some extent. However, this configuration only makes it possible to set the angle of the keyboard within a
range of about O to 15 degrees with respect to the borizontal plane. It seeks only to imeprove operabilily in
the general mode of use of a PC, in other words, in the mode of using a PC by placing it on a desk,
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{00071

The configuration of Patent Document 1 was not devised for various modes of use such as, for example,
when conducting keyboard input with one hand while holding the PC in the other hand, when using the PC
as a TV, when operating the PC while lying on a sofi or on the floor, when placing the PC on a narrow
shelf in1 an operable state, when storing the PC in an upright position, or the like. When such modes of use
are adopted, even with the configuration of Patert Docwment 1, the problems of the difficolty of operation
of keyboard input, the display becoming difficolt to see, and being difficuit {6 store are not solved.

{Patent Document 1] Unexamined Japancse Patent Application Publication No. 1993-108228
{Disclosure of the invention]

{Problent to be Solved by the Invention]

{0008]

The present invention was devised in light of such sitoations. One object of the present invention 1s to
provide an information processing apparatus Whereby an information processing apparatus comprising a
display and an tnput section such as a keyboard or the like can be changed into vanous shapes based on the
user's mode of use to improve ease of operation by the user, improve display visibility, and facilitate
apparatus storage.

[0009]

A further object of the present invendion 18 to provide an information processing apparatus having a
configuration that can be used for various modes of use of a PC. These include, for example, when using 2
PC as a TV, when operating a PC while lving on a sofa or on the floor, when placing a PC on a narrow
shelf in an operable state without loss of operability or visibility of the display, or when storing a PC in an
upright position.

{Means for Solving the Problem]
{06010]

The first aspect of the invention is:

an information processing apparaius comprising,

a display unit equipped with a display, a main unit equipped with a data input section, and

a connection unif that is located between the main unit and the display unit, that is connected to each of
the main unit and the display unit respectively through a pivot portion, and that can rotate with respect {o
each of the main unit and the display unit,

characterized in that the main unit has a configuration capable of rotating with respect to the connecting
unit by 90 degrees or more in at least one direction.

(60114

Another embodiment of the information processing apparatus of the present invention is characterized by
the main unit having a configuration such that the main unit is capable of rotating by 180 degrees in at least
one direction with respect to the connecting unit,

[op12]

Another emabodiment of the tnformation processing apparatus of the present invention is characterized by
the main unit having a configuration such that the main vt s capable of rotating at least 80 degrees in
both directions with respect to the connecting unit.

[0013]

Another embodiment of the information processing apparatus of the present invention is characterized by
having a configuration such that the data ioput section forming surface of the main unit (s a bottom surface,
permitting the connecting vnit and the display onit to be stably mounded in a staie in which the display ynil
is set in a direction extending upward from the main unit,

[0014]

Another embodiment of the information processing apparatus of the present invention is characterized by
having a configuration such that one surface of the conpecting unit s a botfom surface, permitting the main
uit and the display anit to be stably mounted in & state in which the main unit and the display unit are set
in a direction extending upward from the connecting umt.

[0015]
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Another embodiment of the information processing apparatus of the present invention is characterized in
that the pivot portion which enables the connecting ynit and the main wnit to rotate with respect o each
other is configured such that the ceuter of the rotation axis lies in a unit extension portion that is constituted
by being integrated into either the connecting vt or the main unit, and the unit extension portion extends
paralle} to a unit surface of the unit in which the unit extension portion s configured.

[0016]

Another embodiment of the information processing apparatus of the present invention is characterized in
that the pivot portion which enables the connecting unit and the main unit to rotate with respect to cach
other is configured such that the center of the rotation axis lies in a unit extension portion that is constituted
by being integrated info either the connecting unit or the main unit, with the unit extension portion
extending in & direction away from a unit surface of the omit in which the unit extension portion is
configured.

16017}

Another embodiment of the information processing apparatus of the present invention is characterized in
that the pivot portion which enables the connecting unit and the main unit to rotate with respect to each
other is configored such that the centers of the rotation axes are set at positions on the unit surfaces, or
separated from the unit serfaces, of both the connecting umit and the main vmit.

{6018}

Another embodiment of the information processing apparatus of the present invention is characterized in
that the pivot portion which connects the display unit, the main unit, and the connecting unit to each other
pivotably is configured o have a bolding strength that can maintain each unit which has been set to some
angle af the setting angle.

(60141

Another embodiment of the information processing apparatus of the present invention is characterized in
that the cormecting unit is configured with electronic components mounted thereupon.
{00261

Another embodiment of the information processing apparatus of the present invention is characterized in
that the connecting unit has a detachable connector section applied to the transfer of data with the main it
or the display onit.

{0021}

Another embodiment of the information processing apparatus of the present invention is characterized in
that the electronic components are comprised of at least one from among a keyboard, a display, a speaker, a
emory, a mermory mounting unit, a batiery, a touch pad, a pointing devige, a divection mput key, and a
nmeric keypad.

{Effect of the Invention]
{00221

Based on the configuration of the present invention, an information processing apparatus such as a laptop
PC having an inpwt unit such as a display and a keyboard makes it possible to change the shape of the
apparatus to various shapes based on the usage style of the vser. In addition, there are many variations int
the shape that can be set, and an information processing apparatus is achieved that allows comfortable use
without compromising the operability of keyboard input by the user or visibility of the display.

[0023]

Based on the configuration of the present invention, the main unit and the connecting unit are configured
{0 be able to rotate at least 90 degrees in one divection, allowing for many variations in the shape that can be
set. A configuration is provided which achieves comfortable use without loss of operability or visibility of
the display in 3 variety of modes of use, such as making keyboard inputs with one hand while bolding the
PC in the other hand, operating the PC while lying on a 50f3 or on the floor, when placing the PCona
narrow shelf in an operable state, and the like. In addition, an information processing apparatus is achieved
that has 3 configoration corresponding to various modes of use and storage, such as storing the PC in an
upright position.

{Best Modes of Carrying Out the Invention]
[o024]
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The information processing apparatus of the present invention is described in detail below with
reference to the drawings.
{Erobodiment 1
{0025]

FIG. 2 shows a cross-sectional view of an information processing apparatus based on a first embodiment
of the present invention, FIG.2{a) is a diagram describing the configoration when the information
processing apparatus is in a closed state, and 2(b) 1s a diagram describing the configuration and movement
o an open state.

{0026]

The information processing apparatus is, for example, a2 portable information processing apparatus such
as a laptop personal computer (PC) or a personal digital assistant {(PDA), and 15 configored to comprise a
display as a data output unit and a keyboard as a data input unit.

160271

As shown i FIG. 2{a), in the information processing apparatus of the present invention, a display unit
213 is connected to a connecting unit 212 by a pivot portion 302 in a rotatable manner. Further, connecting
unit 212 15 connected by a pivot portion 301 to a main unit 211 which is equipped with a data input vt
such as a keyboard.

16028}

The relative movements of the different units of the information processing apparatus of the present
invention will be described with reference to FIG. 2(b). Display unit 213 pivots as shown by arrow B
centering on pivot portion 302 which is a connecting portion with connecting unit 212,

{00291

In addition, main unit 211, which comprises a data input unit such as a kevboard, pivots as indicated by
arrows Al and A2, with pivot portion 301, which is 3 connecting portion with conneciing vnit 212, as the
center of the rotation axis. Main unit 211 is configured to be able to rotate at least 90 degrees in one
direction (A2 direction} with respect to connecting unit 212, The configurational example shown in the
figure is one in which connecting unit 212 can be rotated by 90 degrees or more in an upward direction
(A1}. That is, an example is shown here of a configuration i which main unit 211 can be rotated by 90
degrees or more in both directions with respect to connecting unit 212,

[0030]

FIG. 3 shows a plan view of an information processing apparatus of the present invention. The
information processing apparatus of the present invention shown in FIG. 3 has three units, a main unit 211
provided with a data tnput unit such as a keyhoard, 3 connecting unit 212, and a display unit 213, Main unit
211 and connecting vnit 212 are connected to each other pivotably via a pivot portion 301, Connecting unit
212 and display unit 213 are also connected to each other in a pivotable manner via a pivot portion 302,
[0031]

A specific configurational example of pivot portion 101 connecting main unit 211 and connecting unit
212 will be described below with reference to FIG. 4.

{06032]

As shown in FIG. 4(a), the pivot portion 301 that connects main unit 211 with connecting unit 212 is
configured as shown in FIG. 4(a) so that the main ynit 211 is able to rotate by more than 90 degrees in at
least one direction with respect to connecting unit 212, FIG.4(a) is the state in which main unit 211 and
connecting unit 212 are set in the same plane, 4(b} is the state 1o which main vnit 211 is folded vpward by
90 degrees with respect to connecting vnit 212, and 4(c) is the state in which main onit 211 s folded
downward by 90 degrees with respect to connecting unit 212,

{0033]

FIG. 4(b) shows an enlarged view of the vicimty of pivot portion 301, As shown in FIG. 4(b), connecting
unit 212 is configured with a urit extension section 231 extending parallel to the voit surface that is
mtegrated with connecting unit 212, Pivot portion 301 s formed with the center of the rotation axis thereof
in unit extension section 231,

{06034]

HP Inc. - Exhibit 1005 - Page 5366



30

35

40

45

7
<

(7 JP 2005-71297 A 2005.3.17

By having such a pivot portion configuration, in the state shown in 4(b}, that is, in the state in which main
unit 211 15 folded upward to 90 degrees with respect to connecting unit 212, it is possible for the top surface
of the main unit to be folded at 90 degrees without contacting the side surface of the connecting uoit and
without inhibiting rotation. Similarly, in the state shown in 4(c}, that is, in the state in which main unit 211
is folded downward to 90 degress with respect to connecting unit 212, i is possible for the botton surface
of the main unit to be folded at 80 degrees without contacting the side surface of the connecting unit and
without inhibiting rotation,

{0035}

Int the configuration shown in FIG. 4, although an example is shown of a configuration in which unii
extension section 231 extends parallel {o a unit surface that is integrated with connecting unit 212, it is also
possible to configure the unit extension section 50 as to extend parallel to the main unit surface on the main
unit side. In that configuration, as well, the main unit and the connecting unit can rotate 90 degrees in the
same direction.

{0036}

The pivot portion that mutually connects display unit 213, main unit 211, and connecting unit 212 ina
rotatable manner has a holding strength that allows each unit which has been set (o sorme angle to be
maintained af the setting angle. That is, it has a holding strength due to which the angle is not easily
changed even when the user performs keyboard operations in a state of folding at a prescribed angle.
{0037}

Note that the configuration of the pivot portion shown in FIG. 4 is merely one example, and other
configurations may be applied as long as main unit 211 is configured (o be able to rotate 90 degrees or
more in the same direction with respect to connecting unit 212,

{0038]

An example of use of the mformation processing apparatus of the present invention having such a
configuration will be described below with reference to FIG. 5 and beyond.
{0039]

FIG. 5(1}, an example of general use, is a configuration in which main unit 211 equipped with a data
ioput unit such as a keyboard and connecting unit 212 are setf in the same plane. Ondy the display unif is st
stightly opward from the vertical. This & general exaraple of use by operation when placed on a desk.
[0040]

FIG, 5(2) shows an example of a configuration in which the information processing apparatus of the
present invention is used on a narrow shelf without ample space, such as, for example, on a train table. This
is an example of use in which the bottom swrface of connecting unit 212 is placed on a shelf, and main unit
211 equipped with a data input unit such as a keyboard is set at an angle fhcilitaling vser operation.

{0041}

FIG, 603} is an example in which main st 211 equipped with a data toput unit such as a kevboard and
connecting unit 212 are placed in a4 mountain shape. As shown in the fignire, when sitting on the floor, itis
possible to set a state of easy operability and easy viewing of the display when the information processing
apparatus (PC} 1s placed on the knees while the user is sitting with knees folded. In addition, by adjusting
the angle of each unit, it is also possible to set a state of easy operability and easy viewing of the display
when the indormation processing apparatus {PC) is positioned while the user s lying on the floororona
sofa.

160421

FIG. 6{4)} is an exaraple i which roain unit 211 eguipped with a data input untt such as a keyboard is
folded to the rear side of connecting unit 212, 1t is set, for example, to a usage mode that does not require
keyboard mput, such as when the user is viewing content such as movies and television programs that are
displayed on the display. The top surface (keyboard surface) of main unit 21 can be placed on and in
contact with the surface of the floor or g table, and the display can be adjusted to any angle with the
keyboard hidden from the user and the display held high. Since main unit 211 can be folded by 90 degrees
or more with respect to connecting unit 212, when the shape is set as shown in FIG. 6(4), the centers of
gravity (G} of display unit 213 and main unit 211 will be set on the side of connecting unit 212, so that the
keyboard can be hidden from the user and the display can be stably placed in a high position.
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160431

Int this manner, the information processing apparatus of the present invention has a configuration
permitting placement in a stable manner even when the data input section forming the surface of main unit
211 1s the bottom sorface, with connecting unit 212 and Jdisplay unit 213 set in a direction extending
upward from main unit 211,

{60441

FIG. 7{5) shows an example of a setting such that display vnit 213 and connecting unit 212 are parallel o
each other, with main unit 211, which is equipped with a data input unit such as a keyboard, being set to 90
degrees in front of connecting wnit 212, In this example, the folded portion of display vnit 213 and
connecting unit 212 can be held by the user with one hand, and keyboard input can be conducted by the
yser with the other band.

{00457

The lower side of the display of display unit 213 s obscured by connecting unit 212, but the data display
can be set in the vpper area of display unit 213 excloding the lower side of the display by conventional
display ares adjustment processing in the display program. The user can thus display all display data on the
upper portion of the display.

{0046]

In the configuration shown in FIG. 7(3), even when there is no place to put the information processing
apparatus {PC), the user can perform data input operations through the keyboard. It is even possible (o
display the display data on the display.

160471

A modified example of the information processing apparatus based on this embodiment is shown in FIG.
8.

FIG, 8{a} s a completely closed state.

FIG.8 (b} is & state in which main ot 211 and connecting wnit 212 are set in the same plane. Only
display unit 213 is lifted up, with the apparatus assurning an optimal shape for use on 3 normal table.
{00487

FIG. 8{c) corresponds to the configuration described in reference to FIG. 6(3). Maitnunit 211 and
connecting unit 212 are set in the form of @ movntaim, display onit 213 is upright, and the shape is optimal
for use on a knee or in a lying state. The setting angle between main vnit 211 and connecting unit 212 can
be set to any angle of at least 90 degrees, and can be freely set to match the user's mode of usage.

{06049]

FIG. 8(d) is a state in which connecting unit 212 is placed on the lower side while matn unit 211 and
display onit 213 are placed upright, making this an optimal shape for storage in a narrow space. Although
the shape shown in 8(a) is thinner, vertical placement in the shape of § () is not possible if there is no wall
for support. In the case of the shape of 8(d}, stable storage is possible even if there is no wall for support.
Display untt 213 and maio unit 211 can be folded by 90 degrees or more with respeet to conngcting unit
211. In the case of the shape shown in 8 (d), the centers of gravity of display unit 213 and main umit 211 are
set to the inside, that 1s, set on the side of connecting unit 212, permitting stable placerent of the apparatus.
{00561

In this manner, the information processing apparatus of the present invention is configured such that one
surface of comnecting onit 212 is made the bottom surface, permitting main ot 211 and display unit 213 o
be stably placed in a state in which they are set in a direction extending upward from conmecting unit 212,
{00517
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FIG. &{e}, as previously described with reference to FIG. 7, is an example in which display unit 213 and
connecting ynit 212 are set parallel and main unit 211 equipped with a data mpuot unit such as a keyboard is
folded at 90 degrees in front of comnecting unit 212, This is an ideal shape for holding the folded portion of
display wnit 213 and comnecting unit 212 with one hand and performing keyboard input with the other band.
[0052]

FIG. &(1), corresponding to the configuration described with reforence to FIG. 3(2), is a configuration
having a display unmit 213 that is folded upward by approxirnately 90 degrees with respeet to conngcting vt
212, and a main unit 211 that is folded downwards by approximately 90 degress with respect to connecting
unit 212, This is an optimal shape for use when the information processing apparatus of the present
invention is used on a narrow shelf with insufficient space, such as on 4 table in a train,

{0053}

FIG. &g} is a configuration corresponding to the configuration described with reference to FIG. 6{(4).
This is an example of a shape in which main unit 211 equipped with a data input unit such as a keyboard is
set by folding to the rear side of connecting onit 212, U is an optimal shape for user viewing, for example,
when the usage mode does not require keyboard input, such as when a user is displaying content such as a
roovie or a television program on the display. Since main unit 211 can be folded by 90 degrees or more
with respect to connecting untt 211, in the case of a shape such as (g}, the centers of gravity of display unit
213 and main unit 211 are set towards connecting unit 212, allowing the keyboard to be hidden from the
uaer and the display o be stably placed in a high position.

{Embodiment 2]
160541

Int the above-mentioned embodiment, an example of a configuration bas been described in which main
unit 211 equipped with a data input unit such as a keyboard can be rotated by 90 degrees with respect to
connecting unit 212, An example of a configuration in which main unit 211 can be rotated by 180 degrees
in one direction with respect to the connecting omit 212 will be described below a3 a second embodiment.
{0055]

Referring to FEG. 9, a description will be given below of a specific exaraple of the configuration of pivot
portion 351 connecting main unit 211 and connecting unit 212 in the present embodiment.

[0056]

As shown in FIG. 8(A), pivot portion 351 connecting main umit 211 and connecting vt 212 is
configured so that main unit 211 can be rotated with respect to connesting unit 212 by 180 degrees or more.
In state {a), main unit 211 and connecting unit 212 are set in the same plane; in state (b}, mainynit 211 1s
folded towards the lower side by 45 degrees with respect to connecting unit 212; and in state (¢}, main unit
211 1s folded to the lower side by 180 degrees with respect to connecting unit 212
{00571

FIG. 9(B) shows an enlarged view of the vicinity of piveot portion 351, As shown in FIG. 9(B), the
configuration is one in which in pivot portion 351, which permits relative rotation of main unit 211 and
connecting unit 212, a center of rotation axis 352 is set at or beneath the lower surfaces of main wnit 211
and connecting vnit 212, In other words, this 15 a configuration in which the center of rotation axis is set af
the unit surfaces (bottom surfaces) of both connecting unit 212 and main unit 211 or at a position separated
from the unit surfaces.

{0058}

As 15 shown in the figure, in the state of FIG. 9(B){a), in which main unit 211 and connecting unit 212
are set in the samme plane, the plane of intersection of the center of the rotation axes is set at 3 position below
the surface on the lower side of main omit 211 and connecting unit 212. This configuration allows main unit
211 to rotate with respect to connecting unit 212 as shown in FIGS, (B )b} and (¢}, and main unit 211 {o
rotate 130 degrees in one divection with respect to connecting unit 212,

[0059]
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The pivot portion that rautually connects display unit 213, main unif 211, and connecting unit 212 jna
rotatable manner has a holding strength that allows each unit which has been set at some angle to be
maintained at the setting angle.

{0060]

The configuration of the pivot portion shown in FIG. 9 is one example, and other configorations may be
applied as long as mainuni 211 is configured 1o be able to rotate 180 degrees or more with respect to
connecting unit 212, For example, the configuration shown in FIG. 10 can be applied.

[0061]

FIG, 10(a) is a configuration in which o puit extension section 381 is provided in a divection separated
from the unit surface on the bottom surface of main unit 211 80 as, for example, to extend in a direction
perpendicular o the unit surface, and a pivot portion 361, provided with a center of rotation axis 362, is set
in & plane passing through approximately the central portion in the thickness direction of connecting unit
212,

[0062]

FIG. 10(b) is a configoration 1n which a unit extension section 382 is provided in a direction separated
from the unit surface on the botiorm surface of main vnit 212 so as, for example, to extend io a divection
perpendicular to the unit surface, and a pivot portion 371, provided with center of rotation axis 372, is set in
a plane passing through approximately the ceniral portion in the thickness direction of main unit 211
{0063]

Even when the pivot portion configuration is as shown in FIGS. 10(a) and (b}, main unit 211 and
connecting unit 212 can rotate by 180 degrees in the same direction.

{0064]

An exanple of a usage configuration of the information processing apparatus based on the present
embodiment having a configuration in which main unit 211 is able to rotate 180 degrees in the same
direction with respect to conneeting wnit 212 will be described here with reference to FIG. 11
{60657

1i{a} is the fully closed state,

11(b} is a state in which main unit 211 and connecting unit 212 are set in the same plane and only display
unit 213 is hifted up, with the apparatus having an optirnal shape for use on a normal table.

[0066]

11{c} is a configuration io which the bottom surface of main unit 211 and the bottom surface of
connecting ynit 212 are folded 180 degrees so as to face each other, with connecting unit 212 and display
unit 213 being set to form a single surface. This 1s an optimal shape for storage in a narrow space, or when
a display viewer and a keyboard input operator are facing each other with the information processing
apparatus located between them, and the keyboard operator wishes to perform a keyboard input operation
with the keyboard input information being hidden from the display viewer.

{0067]

FIG. 11{d} 15 2 mode in which main unit 211 equipped with a data input unit such as a keyboard,
connecting vrit 212, and display unit 213 are arranged in an approximate N-shape. This is an optirnal shape
for a usage configuration where operation is required in 8 narrow place, or for a storage configuration or the
ltke. FI. 11{a) shows a shape in which main unit 211 is rotated by 180 degrees from the normal closed
state with respect to connecting unit 212,

[0068]

FIG, 11{e)} is an example in which main unit 211 equipped with a data input untt such as a keyboard;
connecting unit 212; and display unit 213 are arranged in an approximate N-shape. This 1s a form in which
the keyboard is inclined towards the front, and is an optimal shape for use in cases where operationin a
narrow place is required. When used in this shape, the lower side of the display of display untt 213 4s
covered and obscured by connecting unit 212, However, using the conventional display area adjustment
process in the display program, it is possible to set the data display to be in the upper area of display vnit
213 and exclude the lower side of the display, allowing the user to display all the display data in the upper
area of the display.
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[006Y]

FIG. 11(f) is an example in which main unit 211 equipped with a data tnput unit such as a keyboard is set
by folding to the rear side of connecting umit 212, This shape is optirnal for a usage mode that, for example,
does not require keyboard input, such as when contents such as a movie or a television program are being
displayed on the display.

{00761

Although examples of the configuration of the pivot portion have been described thus far with reference
to FIG. 4 or to FIGS. 9 and 10, the configurations of the pivot portion described above are merely
examples. Various configurations can be applied as pivot portion configurations other than the
configurations deseribed above, such as configurations in which the rain unit and the connecting untt can
be rotated by 90 degrees or more, or configurations in which they can be rotated by 180 degrees. An
example of a configuration of one pivot portion that is applicable is shown in FIG, 12, In the configuration
shown in FIG. 12, a recessed portion 393 is formed in the portion of main onit 391 abutling connecling unit
392, while a convex portion (extension section) is formed in main unit 392. The configuration is one in
which connecting unit 382 and main unit 391 are mated together, and a pivot portion 395 is provided by
which the unifs can be rotated mutually with the center of the mating portion as the axis of rotation. In this
roanner, various configurations can be applied as configurations in which the main unit and the connecting
unit can be rotated by 90 degrees or more, or as configurations in which the main unit and the connecting
unit can be rotated by 180 degrees.

{Embodiment 3]
{0071

In the embodiments described above, atthough the connecting unit has been described as a member that
connects a main unit equipped with a data input unit such as a keyboard with a display unit, 3t s also
possible to have configurations in which an operation unit, an output unit, or another electronic device s
mounied on the connecting vnit.

[op72]

Examples of configurations in which an operation unit, an output unit, or another electronic device is
raounted on a connecting unit will be described bere with reference to FIGS. 13, 14, and 15,
{0073}

FIG, 13{A) is an example of the configuration of a connecting unit constifuting a keyboard 411, For
example, this constitutes a complementary keyboard to the keyboard on the main omit side, such as a
numeric keypad and function keys.

{06074]

FIG. 13(B} is an example of the configriration of a connecting unit constituting a display 412,
Information different from that on the display on the display unit side can be displayed on display 412 on
the connecting unit side. For example, a display on the display unit side displays the document data during
work, and a display on the connecting unit side displays streaming content such as a movie or television
Program.

[0075)

FIG, 13(C} 1s an exarnple of the configuration of a connecting uoid constituting a speaker 413, By using
the area of the connecting unit 413, it is possible fo set a large speaker, which is optimal for playing back
rausic content.

{0076}

FIG. 14(1) 15 an exanple of the configuration of a connecting unit in which a memory card slot 414 has
been set for a mermory card such as a flash memory, FIG, 14(E) is an example of the configuration of a
connecting unit in which a hard disk 415 is housed.

{0077}

FIG. 15(F)} 1s an exaraple of the configuration of a connecting unit in which a touchpad 416 has been
provided. FIG. 15(G) is an example of the configuration of a connecting unit in which direction input keys
417 have been arranged.

[o078]

In addition, i is possibie to configure a connecting unit in Which various electronic componentis are

installed, such as 8 battery, a memory card, a memory mounting onit, a recording medivm drive, a touch
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pad, a tracking pointer, a numeric keypad, and a directional input unit, as well as an input unit and an
output vrit.
{0079]

When configuring 2 connection unit in which the electronic components shown in FIGS. 13, 14, and 15,
or other electronic components are mounted, it is necessary for the configuration to enable the transter of
control signals, electric power, or data between the connection unit and the main unit or the display unit,
[0080]

For example, a connector for connecting 8 signal fine for transferring control sigoals, power, or data may
be provided in cach of the connecting unif and the main unit or the display onit so that each unit can be
interconnected or discommected.

{0081}

By enabling such connector conmections, it becomes possible for the user to suitably select different
connecting units (A} to ((G) shown in FIGS. 13, 14, and 15, and to use the selected connecting unit by
connecting with the main ynit or the display unit.

{0082}

The present invention has been described in detail above with reference to specific embodiments.
Howaever, it merits noting that a person skilled in the art will be able to modify or make substitutions to the
embodiments withowt departing from the scope and intent of the present invention. That is, the present
mvention has been disclosed in the form of examples, and the present invention is not to be constroed as
being limited by the examples. In order to determine the scope of the present invention, it is necessary to
take into account the scope of the patent claims described at the outset.

{Industrial Applicability]
{0083]

As described above, based on the configuration of the present invention, an information processing
apparatus such as a laptop PC having a display and an input unit such as a keyboard can be changed to
various shapes based on the style of usage by the user. In addition, there are many variations in the shape
that can be set, and an information processing apparatus is achieved that allows comfortable use without
compronusing the operability of the keyboard input by the user and the visibility of the display. lt is
applicable to an information processing apparatus such as a laptop-type PC for which various usage forms
can be envisaged.

[0084]

Based on the configuration of the present invention, the main unit and the connecting unit are configured
10 be able to rotate af least 90 degrees i one divection, and there are roany variations in the shape that can
be set, In a variety of applications, such as placing the PC on a narrow shelf in an operable state when
operating while lying on a sofa or on the floor, a configuration is provided that achieves comfortable use
without compromising operability or visibility of the display. Further, since an information processing
apparatus is achieved having a configuration corresponding to various usage forms and storage forms, such
as being able to be stored while placed upright, it (s applicable to an information processing apparatus such
as a laptop-type PC for which various usage forms can be envisaged.

{Brief description of the drawings]

{008S5]

FIG. 1 is a diagram showing an example of a configuration of a conventional foldable laptop PC.

FIG. 2 is a diagram describing a configuration of an information processing apparates according to the present
invention in a closed state and an open state.

FI(3. 3 is a plan view of an information processing apparatus according to the present invention.

FI(3. 4 18 a diagram deseribing the detailed configuration of the pivot portion of an information processing
apparatus according to the present invention which is capable of rotating at least 90 degrees in one divection.
FI1G3. 5 is a diagram describing an example of the wse of an information processing apparatos according to the
present nvention.

FIG. 6 is a diagram describing an example of the uee of an information processing apparatus according to the
present invention.

FIG. 7 is a diagram describing an example of the use of an information processing apparatus according to the
present invention.

FIG. 8 is a diagram describing an example of the use of an information processing apparatus according to the
prosent invention.
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FIG. 9 is a diagrar describing the detatled configuration of the pivot portion of an inforroation processing
apparatus according to 4 second embodiment of the present invention, and the configuration of a pivot
portion that can be rotated by 180 degrees in one direction.
FIG. 10 1s a diagram describing a detailed configuration of the pivot portion of an inforrnation processing
apparatus according to a second embodiment of the present invention, and the configuration of a pivot
portion that can be moved by 180 degrees in one direction.
FIG. 11 15 a diagram describing an example of the use of an information processing apparatus according to
a second embodiment of the present invention,
FIG. 12 1s a diagram describing an example of the configuration of a pivot portion applicable to an
information processing apparatus according to the present invention.
FIG. 13 is a diagram describing an example of the configuration of the connecting unit of an information
processing apparatus according o a third embodiment of the present invention, and an example of a
configuration of 3 connecting unit in which electronic componenis are mounted.
FIG. 14 15 a disgram describing an example of the configuration of the connecting onit of an information
processing apparatus according to a third embodiment of the present invention, and an example of a
configuration of a connecting vnit in which electronic corponents are mounted.
FIG. 15 is a diagram describing an example of the configuration of the conneeting vnit of an information
processing apparatus according o a third embaodimnent of the present invention, and an example of a
configuration of a connecting unit in which electronic componenis are mouvnted,
{List of symbols]
{0086]

101 Display

110 Maino unit case

111 Front main unit case

112 Rear main unit case

120 Hinge

211 Main unit

212 Connecting uni

213 Display unit

301, 302 Pivot portions

231 Unit extension portion

351, 361, 371 Pivot portions

352, 362, 372 Central axes of rotation

381, 382 Unit extension portions

391 Connecting vnit

382 Main unit

393 Recessed portion

394 Convex portion

3935 Pivot portion

411 Keyhoard

412 Drgplay

413 Speaker

414 Memory card slot

415 Hard disk

416 Touchpad

417 Direction input key

HP Inc. - Exhibit 1005 - Page 5373



JP 20058-71297 A 2005.3.47

(14)

FIG. 1

y

et

i

FIG. 4

FIG. 3

avepms
0:071054 1700 9rep]

aepms apre
200 Foy0aH0)

f2y
X2
t
i
'
2221INg SIS
peot Shzgoenany
sagpITE
G P01 R
13}

€z

HP Inc. - Exhibit 1005 - Page 5374



JP 20058-71297 A 2005.3.47

(15}

1G. 6

F

FIG, 5

&

PR

Azydary
gLE

M -

A .

;

¢ M &
5 z,

s

preoukes

paecgAy

Kepdsiy

fay

Sl

e
]

Azdsig

L

o,

L BRE
T
\.,.\\ o
-
L

JUSEES,

HP Inc. - Exhibit 1005 - Page 5375



JP 20058-71297 A 2005.3.47

16}

FIG. 10

FIG. ¢

S0npras w0y
inn Sansamoey

SIS GIOTNG
7O TR

ST DTG
I AR

2075008 TGYOY
o NrgacTind’y

saepd Monsssa
SIHY OOIPEIC O BN LS8 .,

a0ed TosEsER
STHT AOTPRILL JO LAY

2071108 DIPIG
L VIR

Q2eIE WOTG

L B 8]

FIG. 12

Y
.

fmdiag

peacisy

ozeouRay

Anpdsicy

HP Inc. - Exhibit 1005 - Page 5376



JP 20058-71297 A 2005.3.47

(a7

A
=+

FiG. 1

FIG. 13

¢

b .
R pizi

234

BT

™

Jagpceosesaes

S

Aefei

- 2y

a1
o

o

PGS

j9N4

Ao ey PgooICL

Lty

prd tproy

1282

HP Inc. - Exhibit 1005 - Page 5377



7

T
§§\ Sy NS
N s D ¥

o
R

[

D
o

hable by §

are punis

ke

i

gdthei

HP Inc. - Exhibit 1005 - Page 5378



Exhibit 1038



PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6 : (12) International Publication Number: WO 95724007
06F 1/16, HO5SK 7/12 Al

G 1/16, (43) International Publication Date: & September 1995 (08,09.95)

(21) International Application Number: PCT/US95/02468 | (81) Designated States: AM, AU, BB, BG, BR, BY, CA, CN, CZ,

(22) International Filing Date: 28 February 1995 (28.02.95)

(30) Priority Data:
08/204,540 2 March 1994 (02.03.94) Us
(71)(72) Applicant and Inventor: LANE, Jeffrey, P, [US/US); 395

Otter Creek Court, Atlanta, GA 30328 (US).

(74) Agents: PRATT, John, S. et al,; Kilpatrick & Cody, Suite 2800,
1100 Peachtree Street, Atlanta, GA 30309-4530 (US).

EE, H, GE, HU, JP, KG, KP, KR, KZ, LK, LR, LT, LV,
MD, MG, MN, MW, MX, NO, NZ, PL, RO, RU, SI, SK,
TI, TT, UA, UZ, VN, European patent (AT, BE, CH, DE,
DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI
patent (BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE,
SN, TD, TG), ARIPO patent (KE, MW, 8D, SZ, UG).

Published
With imternational search report.
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

(54) Title: MODULAR, RECONFIGURABLE DEVICES

(57) Abstract

A modular, reconfigurable system designed to permit coupling and decoupling of devices or components (14, 18) of varying types,
including portable computers or other electrical devices, is disclosed. The system also is adapted to rotate about two adjacent, parallel
axes (58, 62) permitting components to be positioned throughout approximately 0-360 degrees. The components (14, 18) are coupled by a

connector (54).

Doaca 5200

T aytroooyU



applications under the PCT.

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international

Austria
Australia
Barbados
Belginm
Burkina Faso
Bulgaria

Benin

Brazil

Belarus
Canada

Central African Republic
Congo
Switzerland
Céte d’Ivoire
Cameroon
China
Czechoslovakia
Czech Republic
Germany
Denmark

+ Spain

Finland
France
Gabon

United Kingdom
Georgia

Guinea

Greece

Hungary

Ireland

Traly

Japan

Kenya

Kyrgystan
Democratic People's Republic
of Korea

Republic of Korea
Kazakhstan
Liechtenstein

Sri Lanka
Luxembourg
Latvia

Monaco

Republic of Moldova
Madagascar

Mali

Mongolia

Mauritania
Malawi

Niger

Netherlands
Norway

New Zealand
Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Slovenia

Slovakia

Senegal

Chad

Togo

Tajikistan
Trinidad and Tobago
Ukraine

United States of America
Uzbekistan

Viet Nam

HP Inc. - Exhibit 1005 - Page 5381.




WO 95/24007 PCT/US95/02468
MODULAR, RECONFIGURABLE DEVICES

FIELD OF THE INVENTION
This invention relates to modular devices and
more particularly to reconfigurable portable
5 computers and other electronic or similar

apparatus.

BACKGROUND OF THE INVENTION
Technological advances in the computing,
electronics, and telecommunications industries have

10 created devices useful to an ever-expanding number
of users in a wider variety of operating
situations. Increased memory capacities,
processing speeds, and telecommunications
capabilities of "portable" computers, for example,

15 have combined with decreased size and weight to

‘contribute to greater use of these devices. The
advent of multi-media apparatus and component
commonality has also augmented the usefulness of
many electronic devices, as has rapid improvement

20 in quality and capability of individual components.
These rapid improvements to components of an
overall device have contributed to consumers
desgiring pericdically to upgrade their systems
merely by purchasing the improved components.

25 Consumers also appear eager for access to
reconfigurable components to meet the requirements
of the varied locations and situations in which the
components operate. Many existing electronic
systems have components which can neither be

30 decoupled nor reconfigured, however, and thus fail
to address these and other consumer needs.

U.S. Patent No. 5,103,376 to Blonder
(incorporated herein in its entirety by this
reference), for example, provides a laptop computer

35 having keyboard and display portions whose

-1~
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positions relative to a user can be reversed. The
computer includes a pair of dual-pivoting hinges,
each capable of rotation about respective pins, to
permit the reversal. According to the Blonder
patent, however, the reversing portions are
designed merely to facilitate information entry via
both the keyboard and a graphics pen associated
with the computer. As a result, neither the
keyboard nor display is detachable from the
remainder of the device, and their
reconfigurability is severely limited.

U.S8. Patent No. 5,034,858 to Kawamoto, et al.,
also incorporated herein in its entirety by this
reference, discloses electronic equipment having a
separable keyboard. The equipment also includes a
display that can be both rotated about an axis and
tilted into place about a perpendicular axis for
use. As with that disclosed in the Blonder patent,
however, the display cannot be detached from the
main eguipment body. Additionally, neither the
Blonder nor Kawamoto patent contemplates rotation
about two adjacent, parallel axes to permit
reconfiguration of components throughout
approximately 0-360°.

SUMMARY OF THE INVENTION

The present invention, by contrast, provides a
modular, reconfigurable system designed to permit
mechanical (and, if necessary, electrical) coupling
and decoupling of devices or components of varying
types. Because system elements can be decoupled,
consumers can upgrade individual components as
degired without having to purchase an entirely new
system. Component redundancy can also be
decreased, as a single electronic display, for
example, can be coupled for use not only with

computers but with appropriate audio-visual or

e
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telecommunications equipment as well. In essence,
the invention permits a user to "mix and match"
electronic or other devices and components as
needed.

5 The innovative system also is adapted to rotate
about at least two adjacent, parallel axes.
Consequently, the present invention permits
components to be repositioned about each other
throughout approximately 0-360°, allowing use of a

10 visual display not only in a standard laptop
computer format but also in formats facilitating
use of the display as, for example, a television or
telecommunications monitor or a pen-based computing
tablet. |

15 It is therefore an object of the present
invention to provide a system composed of
reconfigurable modules.

It is another object of the present invention to
provide a modular system permitting coupling and

20 decoupling of devices and components, particularly
electronic devices and components.

It is also an object of the present invention to
provide a system having two adjacent, parallel axes
of rotation to facilitate component rotation about

25 approximately 0-360°.

Other objects, features, and advantages of the
present invention will become apparent with
reference to the remainder of the written portion
and the drawings of this application.

30 BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of an exemplary
modular device incorporating the technology of the
present invention shown in a nominally "open"
position.
35 FIG. 2 is a perspective view of the device of
FIG. 1 shown in a nominally "closed" position.

l-3w
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FIG. 3 is a fragmentary perspective view of a
connector of the present invention.

FIG. 4 is a cross-sectional view of the
connector of FIG. 3. 4

FIGS. 5-9 are a series of fragmentary side
cross-sectional views of the device of FIG. 1 shown
in various configurations.

FIG. 10 is a perspective view of the device of
FIG. 1 having a support.

FIG. 11 is an exploded perspective view of a
mechanism connected to the support of FIG. 10.

FIGS. 12-13 are a series of side elevational
views of the device of FIG. 10 shown in various
configurations.

FIG. 14 is a perspective view of an alternate
coupling mechanism forming part of the present
invention.

FIG. 15 is a perspective view of an alternate
exemplary modular device incorporating the
technology of the present invention shown in a
nominally "open" position.

FIG. 16 is a perspective view of the device of
FIG. 15 shown in a nominally "closed" position.

FIG. 17 is a perspective view of the device of
FIG. 15 illustrating a coupling mechanism.

FIG. 18 is a perspective view of the device of
FIG. 15 illustrating an alternate coupling
mechanism.

FIGS. 19-28 are a series of side elevational
views of an exemplary modular device incorporating
the technology of the present invention shown in
various configurations.

FIG. 29 ig an elevational view of a position
indicator that can be incorporated in the modular

devices of the present invention.
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DETAILED DESCRIPTION
FIGS. 1-2 illustrate generally an exemplary
modular device 10 consistent with the present
invention. As shown in FIG. 1, device 10 may be a
5 portable computer comprising first module 14 (e.g.
a keyboard) and second module 18 (e.g. a display).
Also appearing in FIG. 1 are disk 22, a magnetic
storage device which may be loaded into port 26,
and compact disc 30 (which may be loaded into
10 another port not shown in FIG. 1). An electronic
mouse or other pointer 32 adapted to convert manual
pressure to electronic signals capable of moving a
cursor about the visual display 35 provided by
second module 18 may also be included, as may video
15 camera 34. FIG. 1 illustrates device 10 in a
nominally "open' position permitting access both to
visual display 35 and keys 36, while FIG. 2 shows
‘device 10 in a nominally "closed" posgition.
Torque-generating device 37, such as a spring, is
20 designed to retain second module 18 in a selected
position relative to first module 14 when device 10
is in use.
Also shown in FIG. 1 (and FIG. 28) as part of
second module 18 is position-indicating mechanism
25 38. Mechanism 38 includes a moveable conductor 42
(such as ligquid mercury) in a spherical cavity 46
having contacts 50 spaced about its periphery.
Conductor 42 responds via gravitational forces to
spatial reorientation of mechanism 38 by moving
30 relative to contacts 50 (to contact at least one
contact 50 to cloge its respective circuit).
Including mechanism 38 as a component of either
first or second modules 14 or 18 would thus permit
it to indicate the spatial orientation of that
35 module. Doing so would also allow mechanism 38 to
assist device 10 (and its assoclated software) in

determining, for example, whether the information

-5
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to appear on visual display 35 should be in
"landscape" or "portrait" position as the visual
display 35 is spatially configured, the direction
in which to move a curser of second module 18 when
5 a visual display, or whether to render keys 36 of
first module 14 inoperable when unused.
One or more connectors 54 operate to attach
first and second modules 14 and 18. As shown in
FIG. 3, for example, first module 14 defines a

10 primary axis of rotation 58, while second module 18
defines a corresponding primary axis of rotation 62
parallel to axis 58. In some embodiments of device
10, the size of connector 54 is designed to be
approximately equal to the combined thicknesses of

15 first module 14 and second module 18. As a result,
in these embodiments the size of connector 54 is
significantly less than the length of either first
module 14 or second module 18, placing parallel
axes 58 and 62 essentially adjacent each other.

20 Connector 54 mechanically couples first module 14
and second module 18 and can provide electrical
coupling of the modules as well. Alternatively,
first and second modules 14 and 18 may be coupled
electrically using conventional means.

25 FIGS. 3-4 detail connector 54 of the present
invention. Connector 54 comprises (moveable) leg
66, (fixed) leg 70, pin 74, and spring 78 and
defines tube 82 for permanently receiving axle 86
embedded within second module 18. Leg 66 is

30 designed to pivot about pin 74, with its flared end
90 biased by spring 78 toward a similar flared end
94 of leg 70. As a consequence, legs 66 and 70 of
connector 54, when fitted into slots 98 of first
module 14, snap, or clamp, onto axle 102 of that

35 module and thereby connect first and second modules

14 and 18. The camming action of connector 54
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forces axles 82 and 94 toward each other,
facilitating attachment of the modules.
Edge 106 of second module 18 may also include

teeth 110 which are complementary to and designed

5 to engage corresponding teeth 114 of edge 118 of
first module 14. If present, teeth 110 and 114
permit more consistent rotation of first and second
modules 14 and 18. Engaging the teeth 110 and 114
also permits use of a torque-generating device 37

10 in only one of first and second modules 14 and 18,
providing a commensurate savings in space, weight,
and cost. Use of teeth 110 and 114 may also reduce
stress on connectors 54, stabilizing device 10 when
in use by supporting the upper of first or second

15 modules 14 or 18 along a greater length of the
lower of axes 58 or 62. Teeth 110 and 114
additionally provide a convenient hand-grip surface
for carrying first and second modules 14 and 18
when device 10 is configured as in FIG. 2.

20 Although slots 98 are shown in FIGS. 1-3 as
formed at edge 118 of first module 14, they may
additionally or alternatively appear along other
edges or portions of first module 14 (e.g. slots
98A of FIG. 1). If so placed, the slots would

25 permit device 10 to be configured in other ways,
including, for example, as illustrated in FIGS. 22-
23. Connector 54 could, moreover, be permanently
connected to axle 102 rather than axle 86 or not
permanently connected to either.

30 FIGS. 5-9 show first and second modules 14 and
18 of device 10 in various configurations
accessible using the present invention. FIG. 5
shows second module 18 in an unrotated, or
nominally closed, position relative to first module

35 14, placing the first and second modules 14 and 18
in parallel planes respectively intérsecting axes
58 and 62. This position protects visual display

-7-
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35 and keys 36 from damage by securing them within
the interior of device 10. FIG. 6, by contrast,
illustrates second module 18 rotated about axis 62
to form an obtuse angle relative to first module 14
5 (described above as a nominally "open" position),
positions representative of those assumed by the
displays and keyboards of many operating laptop
computers.
FIG. 7 illustrates an alternative positioning,
10 in which second module 18 has been rotated
approximately 180° relative to first module 14 to
expose visual display 35. In FIG. 8, the rotation
of second module 18 exceeds 270°, useful
particularly when only visual display 35 need be
15 accessible. FIG. 9, finally, shows second module
18 rotated approximately 360° relative to first
module 14 (or vice-versa), exposing visual display
35 for use as, for example, a tablet for pen-based
computing. Providing an upper surface 120 for keys
20 36 of first module 14 essentially flush with (or
not protruding beyond) its upper surface 121
reduces the likelihood of damage to keys 36 in this
configuration.
FIG. 10 details support 122 that may be
25 incorporated into device 10. Support 122 rotates
away from second module 18 and is held in position
by mechanism 126 either to brace second module 18
(see FIG. 12) or elevate, for instance, a keyboard
used as first module 14 (see FIG. 13) to facilitate
30 information or data entry. By positioning support
122 other than at edge 106 of second module 18, the
edge 106 continues to be available for locating
ports, jacks, or other useful or necessary devices.
If present, knobs 128 of support 122 may be fitted
35 into recesses 130, with key 134, spring 138, and
tension-adjustment screw 142 of mechanism 126

utilized to retain them in place. As shown in FIG.

-8-
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11, key 134 includes radial teeth 146 that engage
gsimilar teeth 150 on knob 128, with protrusion 154
of key 134 fitting into keyway 158 for rotational
stability.

5 FIG. 14 details an alternative connector 162,
such as a ball joint, of the present inventiomn.
Unlike connector 54, connector 162 permits rotation
about an axis perpendicular to axes 58 and 62.
This in turn increases the versatility of device

10 10, allowing a wider variety of possible
configurations to be assumed without having to
detach first and second modules 14 and 18.

FIGS. 15-19 illustrate more of the modular,
reconfigurable nature of devices made according to

15 the present invention. Shown in FIGS. 15-19 is
device 210, which may include first, second, and
third modules 214, 218, and 222, respectively.
First and second modules 214 and 218 may be
connected as described earlier or using either of

20 the mechanical connectors 226 and 230 shown in
FIGS. 17 and 18. If mechanical connectors 226 or
230 are employed, electrical connections between
first and second modules 214 and 218 may be made
usging conventional ribbon cable 234, for example.

25 Third module 222 may be connected to either first
module 214 or second module 218 (and switched back
and forth as desired), with slots 238 along edges
242 and 246 receiving connectors 250. Although
keys 254 appear on first module 214 and visual

30 display 258 is shown on second module 218, either
or both modules could be electronic tablets,
videotape or compact disc players, radios,
television receivers, video game players, or other
entertainment, educational, or scientific

35 instrumentation modules. Among other devices
conceivable as first, second, and third modules
214, 218, and 222 are communications modules
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{including cellular telephones, portable facsimile,
copying, scanning, and printing devices, digital
dictaphones), digital still or video cameras,
digital transducers and data recorders, bar-code

5 readers, and other electronic equipment. FIG. 16
illustrates recess 260 formed when device 210 is
nominally "closed," which provides an area to which
a uger can apply pressure when opening the device
210 manually.

10 FIGS. 19-28 detail various couplings of the
first and second modules 14 and 18 (or 214 and 218)
useful with the present invention. In the
nominally closed position of FIG. 19, second module
18 is unrotated relative to first module 14,

15 protecting visual display 35 of second module 18
from damage by securing it within the interior of
device 10. FIG. 27 shows second module 18 rotated

- approximately 360° relative to first module 14 (or
vice-versa), exposing visual display 35 for use as,

20 for example, a tablet for pen-based computing.

PIG. 21 illustrates an alternative positioning, in
which second module 18 has been rotated
approximately 180° relative to first module 14 to
expose visual display 35. Other alternative

25 positionings involving rotation of second module 18
about axis 62 are detailed in FIG. 20 (in which
second module 18 is rotated more than 90° to
provide a standard "desktop" orientation) and in
FIGS. 25 and 28 (in which second module 18 is

30 rotated more than 270°, when only the visual
display 35 need be accessible).

FIG. 22, 23, and 24 detail additiomal
alternative positionings of first module 14 and
gecond module 18. Detaching connector 54 from

35 first module 14 and reattaching it about a
secondary axis 262 of that module (if first module

14 is adapted for such axis to be present) permits
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device 10 to be configured as shown in FIG. 22,
while thereafter detaching connector 54 from second
module 18 and reattaching it about secondary axis
266 (again if that module is adapted to permit

5 attachment about the axis) reconfigures device 10
as illustrated in FIG. 23. Similarly, reattaching
connector 54 about secondary axis 266 of second
module 18 while retaining its connection about axis
58 of first module 14 configures device 10

10 according to FIG. 24. FIG. 26, finally,
illustrates the detachable mechanical connection
between first module 14 and second module 18,
permitting visual display 35 to be visible and
device 10 to operate with merely an electrical

15 connector 270 between the first and second modules
14 and 18.

The foregoing is provided for purposes of

“illustrating, explaining, and describing
embodiments of the present invention.

20 Modifications and adaptations to these embodiments
will be apparent to those skilled in the art and
may be made without departing from the scope or

gpirit of the invention.
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I claim:
1. A modular, reconfigurable system
comprising:

a. a first electronic module defining a
first axis of rotation;

b. a second electronic module defining a
second axis of rotation parallel to
the first axis of rotation;

c. means for connecting the first and
second electronic modules; and

d. means for retaining the second
electronic module in a selected
position relative to the first
electronic module.

2. A system according to claim 1 in which the

connecting means intersects the first and
second axes of rotation and permits
rotation of the second electronic module
approximately 0-360° about the first

electronic module.

3. A system according to claim 1 further
comprising means for hindering the first
electronic module from rotating about the
first axis of rotation.

4. A system according to claim 1 further
comprising means for hindering the second
electronic module from rotating about the

second axis of rotation.
5. A system according to claim 1 in which the
connecting means comprises means for

detachably connecting the first and second

electronic modules.
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6. A gystem according to claim 1 in which the
first electronic module defines a secondary
axis of rotation.

7. A gystem according’to claim 6 in which the
connecting means intersects the secondary

axis of rotation.

8. A system according to claim 1 in which:

a. the first electronic module comprises
a curved surface radial to the first
axis of rotation, which curved surface
includes a plurality of first teeth;
and

b. the second electronic module comprises
a curved surface radial to the second
axis of rotation, which curved surface
includes a plurality of second teeth
complementary to and engaging the
first teeth.

9. A system according to claim 1 in which the
second electronic module comprises an
integral position indicator, which position
indicator comprises:

a. a fluid conductor;

b. a housing for the conductor, which
housing:
i. is adapted to permit the

conductor to move responsive to
reorientation of the second

electronic module; and

-
| it

comprises a plurality of
electrical contacts, each adapted
to contact the fluid conductor as
a function of the orientation of

the second electronic module.

-13-
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10. A system according to claim 1 further
comprising means, connected to the second
electronic module, for supporting the first
electronic module.

11. A system according to claim 10 in which the
supporting meang comprises:
a. an extension adapted to rotate about
the second axis of rotation; and
b. means for retaining the extension in a

selected position.

12. A system according to claim 1 in which the
first electronic module:
a. defines a surface; and
b. comprises a keyboard having a
plurality of keys, each key having:
i. an upper surface not protruding
beyond the surface of the first
electronic module; and
ii. a recessed portion for
accommodating a fingertip of a

user.

13. A system according to c¢laim 12 in which the
first electronic module further comprises
an electronic cursor-moving device
comprising:

a. an upper surface flush with the
surface of the first electronic
module, for receiving pressure from
the fingertip of the user; and

b. means for translating the fingertip
pressure into motion of an electronic

cursor.
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14. A system according to claim 1 further
comprising means for selectively hindering
the first electronic module from rotating
about the first axis of rotation and in
which the connecting means:

a. intersects the first and second axes
of rotation; and

b. comprises means for detachably
connecting the first and second

electronic modules.

15. A system according to claim 14 in which the
first electronic module defines a secondary
axis of rotation and the connecting means

intersects the secondary axis of rotation.

16. A system according to claim 14 further
comprising means, connected to the first
electronic module, for supporting the first
electronic module, which supporting means
comprises:

a. an extension adapted to rotate about
the first axis of rotation; and

b. means for retaining the extension in a
selected position.

17. A system according to claim 1 in which (1)
the second electronic module defines a
third axis of rotation perpendicular to the
first and second axes of rotation and (2)
the connecting means permits rotation of
the second electronic module about the

third axis of rotation.

18. A system according to claim 1 in which the

connecting means comprises:
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a. a fixed leg connected to the second
electronic module and having a length
and a recess;

b. a spring positioned within the recess;

c. a pin spanning at least a portion of
the length of the fixed leg; and

d. a moveable leg contacted by the spring
and adapted to pivot about the pin.

A gystem according to claim 11 in which the
extension-retaining means comprises a key
positioned within the second electronic
module and having a surface adapted to

engage the extension.

A system according to claim 1 in which the
first electronic module comprises a
generally curved surface radial to the
first axis of rotation, which generally
curved surface comprises a recess.

A modular system comprising:

a. a keyboard;

b. a visual display mechanically and
electrically connected to the
keyboard; and

c. a telephone mechanically connected to
at least one of the keyboard and
visual display.

A modular, reconfigurable system

comprising:
a. a first module defining:
i. a first primary axis of rotation;

ii. a secondary axis of rotation; and
ili. a curved surface radial to the

first primary axis of rotation,

-16~
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which curved surface includes a
plurality of first teeth;

b. a second module defining:

i. a seqond primary axis of rotation
parallel to the first primary
axis of rotation; and

ii. a curved surface radial to the
gsecond primary axis of rotation,
which curved surface includes a
plurality of second teeth
complementary to and engaging the
first teeth;

c. meang, intersecting at least two of
the first and second primary axes of
rotation and the secondary axis of
rotation, for detachably connecting
the first and second modules;

d. torgue-generating means for retaining
the second module in a selected
position relative to the first module;

e. means for selectively hindering the
first module from rotating about the
first primary axis of rotation; and

£. means, connected to the first module,
for supporting the first module, which
means comprises:

i. an extension adapted to rotate
about the first primary axis of
rotation; and

means for retaining the extension

==
-

in a selected pogition.
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Description

BACKGROUND

Field of invention

[0001] The presentinvention relates generally to port-
able computers and, more particularly, to a portable com-
puter that is configurable into different functional and po-

sitional modes.

Discussion of Related Art

[0002] Portable computers, such as laptop computers
or notebook computers, have become increasingly pop-
ular and ubiquitous in the home and workplace. Conven-
tional portable computers most commonly have a "clam-
shell” configuration, with a base including the keyboard,
various ports, connectors and/or inputs (e.g., for power
and connecting peripheral devices), and the majority of
the electrical components (e.g., the central processing
unit and memory), and a display component pivotably
coupled to the base by a hinge. The display component
is movable about the hinge between a closed position,
with the display screen positioned adjacentthe keyboard,
and an open position, with the display screen inclined at
a desired viewing angle.

[0003] Some portable computers are able to accept
user inputs via a touch screen in addition {o via conven-
tional tools, such as a keyboard or mouse. The use of a
touch screen to input data is sometimes referred to as
operating in "tablet mode" because the computer is being
used in a manner similar to a tablet of paper. U.S. Patent
No. 6,771,494 discloses a hybrid tablet-type portable
computer that is capabie of operating either as a normal
laptop computerreceiving userinput via akeyboard ("lap-
top mode”), or as a tablet computer receiving user input
via a touch screen. The 494 patent further discloses that
the display component of the computer is atlached {o the
base of the computer by hinges that allow the display to
be tilted relative 1o the base (for laptop mode), and {o be
rotated and folded against the base to configure the com-
puter into tablet mode. Further variations of a portable
computer with a moveable display are disclosed in
WO95/24007 or U.S. Patent No. 6,266,236. The '236 pat-
ent discloses a computer including a base, a display
member and an arm assembly coupling the display mem-
ber to the base. According to the '236 patent, the arm
assembly allows pivotable movement of the display
member between a plurality of positions, including a note-
book mode configuration, a tablet mode configuration, a
presentation mode configuration, and a closed made.
DE19952486 discloses a presentation device with a first
display and a displaceable keyboard that reveals a sec-
ond display. The device is configurable between a laptop
mode and a presentation mode.
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SUMMARY OF INVENTION

[0004] Theinventionisdefinedinthe appendedclaims.
Aspects and embodiments of the present invention are
directed to a portable computer that is configurable be-
tween a laptop mode {in which the portable computer
has a conventional laptop appearance) and an easel
mode in which the base of the computer and its display
component stand upright forming an inverted "V,” as dis-
cussed further below. The display component is pivotably
coupled to the base of the portable computer by a hinge
that allows the display component to be rotated or tilted
about a longitudinal axis running along an interface be-
tween the base and the display component. Unlike the
computers discussed in U.S. Patent No. 6,266,236 and
U.S. Patent No. 6,771,494 above, the portable computer
according to embodiments of the invention does not re-
quire an arm assembly, nor multiple, different hinge as-
semblies to be configured info the different modes. Fur-
thermore, the portable computer according to embodi-
ments of the invention is capable of different display
modes and different functionality in the different config-
urations, as discussed helow.

[0005] Further aspects and embodiments are direcled
to a portable computer having an embedded scroll wheel
that can be configured o allow a user to control various
features and functionality of the portable computer. For
example, as discussed further below the scroll wheel can
be used to navigate among information displayed on the
portable computer’s display and/or to alter operating
modes of the portable computer, andfor to control fea-
tures such as volume, display brightness, etc.

[0006] According to one embodiment, a portable com-
puter is configurable between various modes, including
a closed mode, a {aptop made, an easel made, a flat
mode and a frame mode. The portable computer may
comprise a display component including a display
screen, a base, and a hinge assembly at least partially
housed within the base and configured to pivotably cou-
ple the display component to the base. The display com-
ponent may be rotatable about a longitudinal axis running
along an interface between the display component and
the base. in the closed mode, the display screen may be
disposed substantially against the base, and rotating the
display component about the longitudinal axis up to ap-
proximately 180 degrees from the closed mode may con-
figure the portable computer into the laptop mode. Ro-
tating the display component about the fongitudinal axis
beyond approximately 180 degrees axis from the closed
mode may configure the portable computer into the easel
mode.

[0007] In one example of the portable computer, the
display componentisrotatable aboutthelongitudinal axis
up to approximately 320 degrees from the closed mode.
in another example, the portable computer comprises a
display orientation module that displays content on the
display screen in one of a plurality of orientations relative
to the longitudinal axis. The orientation of the displayed
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content may be dependent on the current display mode
of the portable computer, or may be configurable respon-
sive to a user input. The portable computer may further
comprise a mode sensor which detects a current display
mode of the portable computer, and the display orienta-
tion module may display content on the display screen
in an orientation dependent on the current display mode
detected by the mode sensor. Depending on the hinge
assembly used, the longitudinal axis may comprises mul-
tiple parallel axes, and the hinge assembly may be con-
figured to permit rotation of the display component about
any of the multiple parailel axes to configure the portable
computer between the plurality of display modes.
[0008] Another embodiment is directed to a portable
computer comprising a base, a display component rotat-
ably coupled to the base, and means for rotating the dis-
play component in a single direction relative to the base
to configure the portable computer between a laptop
mode and an easel mode.

[0009] In another embodiment of a portable computer
configurable between multiple modes including a laptop
mode and an easel mode, the portable computer com-
prises a display component, a base, and a hinge assem-
bly configured to rotatably couple the display component
to the base. The hinge assembly may be configured to
permit rotation of the display component about a single
axis to configure the portable computer between the lap-
top mode and the easel mode. in one example, the single
axis is a longitudinal axis running along an interface be-
tween the display component and the base. The portable
computer may further comprise a scrol wheel disposed
at least partially about the longitudinal axis. in one ex-
ample, the display component comprises a display
screen, and the scroll wheel is configured to permit a
user to manipulate content displayed on the display
screen.

[0010] Another embodimentis directed {o a method of
automatically orienting content displayed on a portable
computer. The method comprises rotating a display com-
ponent of the portable computer about a longitudinal axis
running along an interface between the display compo-
nent and a base of the portable computer, detecting a
degree of rotation of the display component relative to
the base, providing a signal representative of the degree
of rotation of the display compaonent, and automatically
configuring an orientation, relative 1o the longitudinal ax-
is, of the content displayed on the portable computer re-
sponsive to the signal.

[0011] According to another embodiment, a portable
computer comprises a base unit, a display unit including
a display screen configured to display content, an orien-
tation sensor which detects an orientation of the display
unit relative to the base unit, and a display orientation
module which orients the content displayed on the dis-
play screen responsive to the orientation detected by the
orientation sensor.

[0012] Another embodiment of a portable computer
comprises a base, a display component rotatably cou-
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pled to the base such that the display component and
the base are rotatable with respect to one another about
a longitudinal axis running along an interface between
the display component and the base, the display com-
ponent including a display screen, and a scroll wheel
disposed at least partially within the base and rotatable
about the longitudinal axis, the scroll wheel configured
to permit a user {o control at least one of operating pa-
rameters of the portable computer and content displayed
on the display screen. in one example, the scroll wheel
is configured to permit the user o adjust a volume of
sound produced by the portable computer. In another
example, the screen is configured to display at least one
of a plurality of modes of content, and the scroll wheel is
configured o permit the user {o select a mode of content
for display by the portable computer. The portable com-
puter further comprises one or more navigation buttons
that may be used in conjunction with the scroll wheel to
control aspects of the poriable computer and displayed
content.

[0013] According to another embodiment, a portable
computer is configurable between a plurality of display
modes including a laptop mode and an easel mode, the
portable computer comprising a base, a display compo-
nentrotatably coupled to the base and including a screen
which displays content, and a scroll wheel accessible in
each of the plurality of display modes and configured to
permit a user to manipulate at least one of operating pa-
rameters of the portable computer and the content dis-
played on the screen. In one example, the scroll wheel
is disposed at leas partially about an axis of rotation of
the display component relative to the base.

[0014] In another embodiment, a portable computer
comprises a base, a display component including a
screen configured to display conient, a hinge assembly
configured to rotatably couple the display component to
the base and to permit rotation of the display component
about a longitudinal axis running along an interface be-
tween the display component and the base, and a scroll
wheel disposed at least partially about the longitudinal
axis.

[0015] Still other aspects, embodiments, and advan-
tages of these exemplary aspects and embodiments, are
discussed in detail below. Moreover, it is to be understood
that both the foregoing information and the following de-
tailed description are merely illustrative examples of var-
ious aspects and embodiments, and are intended to pro-
vide an overview of framework for understanding the na-
ture and character of the claimed aspects and embodi-
ments. Any embodiment disclosed herein may be com-
bined with any other embodiment in any manner consist-
ent with the objects, aims, and needs disclosed herein,
and references to "an embodiment,” "some embodi-
ments," "an alternate embodiment,” "various embodi-
ments," "one embodiment” or the like are not necessarily
mutually exclusive and are intended {o indicate that a
particular feature, structure, or characteristic described
in connection with the embodiment may be included in

wn
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at least one embodiment. The appearances of such
terms herein are not necessatily all referring to the same
embodiment. The accompanying drawings are included
to provide iflustration and a further understanding of the
various aspects and embodiments, and are incorporated
in and constitute a part of this specification. The drawings,
together with the remainder of the specification, serve to
explain principles and operations of the described and
claimed aspects and embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Various aspects of atleast one embodiment are
discussed below with reference to the accompanying fig-
ures, which are not intended 1o be drawn o scale. Where
technical features in the figures, detailed description or
any claim are followed by references signs, the reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the figures, detailed description,
and claims. Accordingly, neither the reference signs nor
their absence are intended to have any limiting effect on
the scope of any claim elements. in the figures, each
identical or nearly identical component that is illustrated
in various figures is represented by a like numeral. For
purposes of clarity, not every component may be labeled
in every figure. The figures are provided for the purposes
of illustration and explanation and are not intended as a
definition of the limits of the invention. In the figures:

FIG. 1 is an illustration of one example of a portable
computer, according to aspects of the invention, in
a "laptop"” configuration;

FIG. 2 is a view of the portable computer of FIG. 1
in the closed position;

FIG. 3 is a plan view of the exterior of the botiom of
the portable computer of FiG. 1;

FIG. 4 is a perspective view of the portable computer
of FIG. 1 in the easel mode;

FIG. 5is a side view of the portable computer of FIG.
4, illustrating the adjustable angle of the easel mode;
FIGS. 6A-C are diagrams illustrating different posi-
tions of the portable computer of FIG. 4 in easel
mode;

FIG. 7A is an illustration of a portion of the portable
computer of FIG. 1 in the laptop mode, illustrating a
hinge assembly according to aspects of the inven-
tion;

FIG. 7B is aninillustration of a portion of the portable
computer of FIG. 1 in the easel mode, illustrating the
hinge assembly according to aspects of the inven-
tion;

FIG. 8 is a diagram of one example of the hinge as-
sembly of FIGS. 7A and 7B;

FIG. 9 is a cross-sectional diagram of a portion of
the hinge assembly of FIG. 8, taken along line 9-9
in FiG. 8;

FIG. 10 is an exploded view of the hinge assembly
of FIG. §;

10

15

20

25

30

35

40

45

50

55

FI1G. 11 is a block diagram of one example of a port-
able computer user interface architecture, according
to aspects of the invention;

FI1G. 12 is a screen shot illustrating one example of
a graphical user interface, according to aspects of
the invention;

F1G. 13 is a screen shot illustrating another example
of a graphical user interface according to aspects of
the invention;

FIG. 14 is an illustration of a user adjusting the scroll
wheel on a portable computer in the easel mode,
according to aspects of the invention;

FIG. 15 is an illustration of a user pressing the scroll
wheel on a portable computer, according {o aspects
of the invention;

FIG. 16 is an illustration of a user pressing a navi-
gation button on the portable computer, according
to aspects of the invention;

FIG. 17 is anillustration of an example of the portable
computer in the laptop mode, according to aspects
of the invention;

FIG. 18 is aview of a portion ofthe portable computer
illustrating a wireless signal indicator feature, ac-
cording to aspects of the invention;

FIG. 19is aview of a portion of the portable computer
in the closed position, according to aspects of the
invention;

FIG. 20 is a plan view of one example of a power
adaptor, according to aspects of the invention;

FIG. 21is a side view of the power adaptor of FIG. 20;
FI1G. 22A is another side view of the power adaptor
of FIG. 20, illustrating the power cord would around
a cord spool, according to aspects of the invention;
FiG. 22B is a plan view of the power adaptor of FIG.
22A

FIG. 23 is an illustration of the portable computer
coupled to a docking station, according to aspects
of the invention;

FIG. 24 is an illustration of the portable computer
showing one example of a docking connector, ac-
cording o aspects of the invention;

FIG. 25is anillustration of a hinge assembly coupled
to a computer frame, according to aspects of the
invention;

FIG. 26 is an illustration of the portable computer
configured into a “frame” mode, according to aspects
of the invention; and

FIG. 27 is an illustration of the portable computer
configured into a "flat" mode, according o aspects
of the invention.

DETAILED DESCRIPTION

[0017] Aspects and embodimentis are directed to a
portable computer that is configurable between different
operating modes, including a laptop mode (in which the
portable computer has a conventional laptop appear-
ance), a flat mode, a frame mode, and an easel mode in
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which the base of the computer and iis display compo-
nent stand vertically forming an inverted "V," as dis-
cussed further below. The portable computer is capable
of different display formats and functionality in the differ-
ent modes, and includes a graphical user interface that
may work seamiessly with the computer hardware to pro-
vide a unified, comfortable, holistic user experience. In
particular, the portable computer may provide access o
awide array of functions, both those traditionally provided
by computing devices and those traditionally provided by
other passive information devices. For example, the
hardware and sofiware, including the graphical user in-
terface, of the portable computer may be focused toward
providing access to entertainment media, such as audio
and video {e.g., playing music, streaming video, viewing
photographs, etc.), email, and internet, while also pro-
viding state-of-the-art computer processing capability.
[0018] it isio be appreciated that embodiments of the
methods and apparatuses discussed herein are not fim-
ited in application to the details of construction and the
arrangement of components set forth in the following de-
scription or illustrated in the accompanying drawings.
The methods and apparatuses are capable of implemen-
tation in other embodiments and of being practiced or of
being carried out in various ways. Examples of specific
implementations are provided herein for illustrative pur-
poses only and are not intended {o be limiting. in partic-
ular, acts, elementis and features discussed in connection
with any one or more embodiments are not intended to
be excluded from a similar role in any other embodiments.
Also, the phraseology and terminology used herein is for
the purpose of description and should not be regarded
as limiting. Any references to embodiments or elements
or acts of the systems and methods herein referred to in
the singular may also embrace embodiments including
a plurality of these elements, and any references in plural
to any embodiment or element or act herein may also
embrace embodiments including only a single element.
References in the singular or plural form are notintended
to limit the presently disclosed systems or methods, their
components, acts, or elements. The use herein of "in-
cluding,” "comprising,” "having," "containing,” "involv-
ing,” and variations thereof is meant fo encompass the
items listed thereafter and equivalents thereof as well as
additional items. References to "or" may be construed
as inclusive so that any terms described using "or" may
indicate any of a single, more than one, and all of the
described terms.

[0019] Referring to FIG. 1, there is illustrated one ex-
ample of a portable computer according to aspects of the
invention. in FIG. 1, the portable computer 100 is illus-
trated in the "laptop” mode, with the display component
102 inclined at a viewing angle from the base 104. The
display component 102 is pivotably coupled to the base
104 by a hinge assembly (not shown) that allows the
display component to be rotated with respectio the base.
The hinge assembly may include a single or multiple hing-
es, which may be any of a variety of hinge types, includ-
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ing, but not limited, to single-axis hinges, multiple-axis
hinges, geared hinges, etc. in one example, the hinge
assembly allows the display component 102 to be rotated
(or tilted) about a longitudinal axis 101 running along an
interface between the display component and the base
104, as illustrated in FIG. 1 and discussed further below.
The base 104 includes a keyboard 106 and internal elec-
tronic components {(not shown), such as a central
processing unit, memory, and other components neces-
sary to operate the portable computer, as knowntothose
skilled in the art. In some embodimentis, the base 104
may also include a touch pad 108 or trackball (not shown)
for receiving user commands, as known to those skilled
in the art.

[0020] Still referring to FIG. 1, the display component
102 includes a display screen 110, and may also include
a camera 112, microphone 114, and infrared receiver
116, as discussed further below. it is {o be appreciated
that the locations of the camera 112, microphone 114
and infrared receiver 114 are not limited to the example
fllustrated in FIG. 1, and may be placed in other locations
on the display component 102 and/or base 104, as would
be recognized by those skilled in the art. The display
component 102 may also include cushions 118 that pro-
vide soft contact points between the base 104 and the
display component 102 when the portable computer is
closed. In one example, the cushions 118 are made of
rubber. However, it is to be appreciated that the invention
is not so limited, and the cushions 118 may comprise
materials otherthan rubber, including, for example, a pol-
ymer, felt, or other suitable materials as would be recog-
nized by those skilled in the art.

[0021] Referring to FIG. 2, there is illustrated a side
view of the portable computer 100 of FIG. 1 in the closed
configuration. As is the case for conventional clam-shell
type portable computers, when the portable computer
100 is closed, the display screenis disposed "face down"
against the keyboard of the base 104. in the illustrated
embodiment, the base 104 includes a rounded portion
120 that houses the hinge (not shown) that pivotably cou-
ples the display component 102 to the base, as discussed
further below. it is to be appreciated that the rounded
portion 120 is not limited to having a round shape, but
may instead have another shape, which may be depend-
ent on the type of hinge used. In one embodiment, a
power button 122, configured to turn the portable com-
puter ON and OFF, may also be provided on the rounded
portion 120, as illustrated in FIG. 2. However, it is to be
appreciated that the invention is not so limited, and the
power button 122 may be ocated elsewhere on the base
104. In one example, the power button 122 may be slight-
ly recessed relative to the surface of the base 104, so as
decrease the potential for the power button to be acci-
dentally pressed.

[0022] An exterior view of the bottom of the base 104
{the underside ofthe portable computer 100) is illustrated
in FIG. 3. As can be seen in FIG. 3, in one embodiment,
the base 104 includes a plurality of feet 124. in one ex-
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ample, the feet 124 are made of rubber; however, itis to
be appreciated that the invention is not so limited and
the feet may be made of another material, such as, for
example, a polymer or felt. A ventilation slit 126 may be
provided near an interface between the base 104 and
the display component 102, as illustrated, or elsewhere
as may be desired, to allow heat to dissipate from the
internal electronic components in the base. The base 104
may also include one or more speakers 128. in one ex-
ample, the base 104 includes two stereo speakers 128,
positioned at either side of the base, as illustrated in FIG.
3; however, it is to be appreciated that the portable com-
puter 100 may comprise more or fewer speakers which
may be placed at any location on the base 104. A scroli
wheel 132 may be provided to allow a user to control
certain functionality of the portable computer 100, such
as navigating web pages, controlling speaker volume,
selecting programs, efc., as discussed further below.
[0023] According to one embodiment, the base 104
may comprise a cushioning strip 130 disposed along an
edge of the base 104 opposite to the interface between
the display component 102 and the base, as illustrated
in FIG. 3. The cushioning strip 130, which may comprise
rubber, a polymer, or another suitable material, may
serve as a "foot" when the portable computer is config-
ured into the easel mode, as discussed further below. In
one embodiment, the display component 102 may be
provided with a similar cushioning strip that may serve
as a second suppeorting foot when the portable computer
is configured into the easel mode.

[0024] Referringto FIG. 4, there is illustrated an exam-
ple ofthe portable computer 100 configured into the easel
mode. To convert the portable computer 100 from the
laptop mode {or closed position) into the easel mode, the
display compaonent 102 may be folded away from the
base 104, in the same direction as to open the computer
{i.e., to configure the computer from the closed position
into the laptop mode) such that the base 104 and the
display component 102 form an inverted "V" shape with
the bottom of the base and the back of the display com-
ponent face another, as illustrated in FiG. 4. in the easel
made, the display screen 110 is visible and accessible
on one side of the portable computer 100 and the key-
board 106 {not shown in FIG. 4) is visible and accessible
on the ather side.

[0025] Asillusirated in FIG. 4, in one embodiment, the
portable computer may comprise integrated hardware
volume controls, including a volume control bution 204
and a mute button 2086. In one example, the volume con-
trol button 204 may be a rocker switch that allows a user
to easily increase or decrease the volume of audio played
through the speakers 128. When the user presses the
volume control button 204, a volume indicator may tem-
porarily appear on the display screen 110, to provide a
visual indication of the amount by which the volume is
being increased or decreased. Similarly, pressing the
mute button 206 may cause a visual indication that the
volume is muted to appear on the display screen 110.
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[0026] According to one embodiment, when the port-
able computer 100 is configured into the easel mode, the
visual display on the display screen 110 is automatically
rotated 180 degrees such that the information appears
"right-way-up," even through the display screen is up-
side-down compared o when the portable computer is
in the laptop mode. Thus, a user may simply "flip" the
portable computer 100 into the easel mode and immedi-
ately be able to comfortably view information on the dis-
play screen 110, without having to access display screen
controls to adjust the arientation of the visual display. in
one embodiment, the portable computer 100 includes an
orientation {or mode) sensor that is configured to detect
whether the portable computer is in the laptop mode or
the easel mode, and to adjust the display accordingly.
The orientation sensor may be incorporated into the base
component 104, for example, underneath the keyboard
106, or into the display component. In one example, lo-
cating the orientation sensor in the display component
102, rather than the base 104, may provide more robust
detection and therefore, may be presently preferred in
some embodiments. The orientation sensor may be used
to determine a precise relative orientation of the base
component 104 with respect to the display component
102, or vice versa, for example, to determine whether
the device is in the lapiop mode, easel mode, or some
point in between the two modes. In one example, the
orientation sensor includes an accelerometer whose out-
put is fed to the computer operating system (or to dedi-
cated logic circuitry) which then triggers a display inver-
sion as appropriate.

[0027] Accelerometers have been used in portable de-
vices such as celiular phones, media players or comput-
ers, as sudden motion sensors, or "drop detectors,” {o
protect against hard drive crashes in the event that the
device is dropped. By conirast, however, the accelerom-
eter in the portable computer according to an embodi-
ment of the invention is not used to detect motion of the
overall computer, but rather to detect a configuration of
the portable computer 100 (e.g., laptop mode or easel
mode), particularly, to detect an orientation of the display
component 102 relative 1o the base component 104. In
one example, information from the accelerometer is pro-
vided to a display controller in the portable computer and
used to switch the display between portrait or landscape
mode, as is done in some conventional devices.

[0028] ReferringtoFIG. 5, when the portable computer
100 is in the easel mode, the base 104 is disposed at an
angle 134 {o the display component 102. This angle 134
is adjustable, for example, to allow a comfortable viewing
angle to the display screen 110 to be maintained for dif-
ferent positions of a user 136 and of the portable com-
puter 100, as illustrated in FIGS. 6A, 6B and 6C. For
example, when the user 1386 is further from the portable
computer, the angle 134a (FIG. 6A) may be made smaller
than the angle 134b when the user is closer to the port-
able computer (FIG. 8B). As discussed above, in one
example, the orientation sensor (not shown) may be used
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to detect, either approximately or precisely, the angle 134
and to provide the information to the computer operating
system.

[0029] According to one embodiment, the display com-
ponent 102 is pivotably coupled to the base 104 by a
hinge that allows the display component fo be moved
relative to the base so as to allow the portable computer
100 to be configured into the closed position, the laptop
mode or the easel mode. As discussed above, in con-
ventional “clamshell” type portable computers, the hing-
es that couple the display component to the base gen-
erally do not permit more than about 180 degrees of ro-
tation of the display component. Thus, these convention-
al portable computers can be in a closed position or open,
laptop configuration, but cannot be configured into an
easel mode hecause the conventional hinges do not per-
mit sufficient movement of the display component. Sim-
ilarly, the tablet-type portable computers discussed
above have displays that can be opened, rotated and
folded such that they lie flat against the keyboard on the
base, but cannot be configured into an easel mode. Al-
though, as discussed above, U.S. Patent No. 6,266,236
discloses a computer that is configurable into a presen-
tation mode, this requires a complex arm assembly. By
contrast, the portable computer according to embodi-
ments of the present invention may be configured into
the easel mode by simply continuing to tilt or rotate the
display component past the “laptop positions” until a de-
sired easel angle 134 is reached.

[0030] ReferringtoFiIGS.7Aand 7B, thereisillustrated
a portion ofthe portable computer 100 illustrating a hinge
assembly 138 that allows the portable computer to be
configured into either the laptop mode (FIG. 7A) or the
easel mode (FIG. 7B), according to aspects of the inven-
tion. According to one embodiment, the hinge assembly
138 accommodates 0-320 degrees of rotation, allowing
a minimum angle 134 (see FIG. 5) of 40 degrees. How-
ever, itis to be appreciated that the hinge assembly 138
may allow greater or fewer degrees of rotation, provided
only that sufficient rotation is allowed so as to configure
the portable computer 100 into either the laptop mode or
the easel mode. As discussed above, in one embodiment
the portable computer 100 includes an orientation sensor
{not shown) that is configured to delect a relative orien-
tation of the display component 102 and the base com-
ponent 104. In one example, the orientation sensor may
be an accelerometer incorporated info the base compo-
nent 104, as discussed above. Alternatively, the orienta-
tion sensor may be incorporated into the hinge assembly
138 and may be used o detect movement of the hinge
assembly, and to translate that movement into an infor-
mation about the relative orientation of the display com-
ponent 102 and the base component 104 {for example,
a size of the angle 134). It is also {o be appreciated that
the orientation sensor may include electronic or mechan-
ical components, or a combination thereof. For example,
the hinge assembly may be provide with detents that pro-
vide an indication of the mode of the portable computer.
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[0031] As discussed above, and also illustrated in
FIGS. 7A and 7B, the portable computer may also com-
prise a scrolt wheel 132 that allows a user {o adjust, con-
trol and/or select various aspects of the portable compu-
ter {e.g., wireless capabilily or speaker volume) or items
displayed on the display screen 110. A housing 1680 may
contain or support various mechanical and/or electronic
components (not shown) that are coupled fo the scroll
wheel 132 and are configured to convert physical move-
ment of the scrolf wheel into electrical signals. These
electrical signals may be provided to the central process-
ing unit of the portable computer 100 which processes
the electrical signals so as to translate movement of the
scroll wheel into control of a selected feature, for exam-
ple, adjusting the volume of the speaker(s) or selecting
a particular item displayed on the display screen, as dis-
cussed further below.

[0032] One embodiment of the hinge assembly 138 is
illustrated in FIG. 8. The hinge assembly includes a
bracket 140 rotatably coupled to a housing 142. The
housing 142 may include a first flange 144 that may be
fastened to an internal frame in the base 104, as illus-
trated in FIG. 7A. The first flange 144 may include holes
146 to allow the first flange to be fastened to the base
104 using fasteners, such as, for example, screws, rivets
or bolts. The bracket 140 may include a second flange
148 that may be similarly coupled to the display compo-
nent 102 using fasteners 150. in one embodiment, the
display screen 110 (see FIG. 1) may be an LCD screen.
As known to those skilled in the art, an LCD screen gen-
erally comprises a frame and plastic housing. in one ex-
ample, the second flange 148 may be fastened to either
or both of the display screen frame and the screen’s plas-
tic housing. Referring to FIG. 25, there is illustrated an
example of two hinge assemblies 138 coupled to the dis-
play frame 208 of the display component, and to the base
frame 210 of the base component 104. According to one
embodiment, the bracket 140 and/or housing 142 may
be formed of cast zinc. However, it is to be appreciated
thatother materials, including other metals, may be used,
and the bracket 140 and/or housing 142 may be formed
using a procedure other than casting, such as, for exam-
ple, machining or molding.

[0033] Referring again to FIG. 8, in one embodiment,
the hinge assembly 138 may also incorporate an area
152 for locating the power button (FIG. 2, 122) or a nav-
igation control button (FIG. 4, 166), as discussed further
below.

[0034] Referring to FIG. 9, there is illustrated a cross-
sectional view of a portion of the hinge assembly 138
taken along line A-A in FIG. 8. As shown in FIG. 9, inone
embodiment the hinge assembly 138 comprises a shatft
154 located within the hinge housing 142. The shaft 154
may be held in position within the hinge housing 142, and
rotatably coupled to the housing, by torsion elements,
such as springs 156. In one example, the springs 156
may be formed by stamping; however, it is to be appre-
ciated that other methods of manufacture may be used.
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In one example, the hinge assembly may accommodate
about 320 degrees of rotation, as discussed above, and
may provide about 8.5 in-lbs in symmetric torque.
[0035] FIG. 10 is an exploded view of the hinge as-
sembly of FIGS. 8 and 9. As shown in FIG. 10, the shaft
154 is coupled to a member 158, This member 158 may
be integral with or coupled to the bracket 140 which is,
in turn, fastened to the display component, as discussed
above. Thus, the shaft 154 and springs 156 provide a
rotatable coupling between the fixed elements of the
hinge assembly, namely, the hinge housing 142 and
bracket 140 which are fastened to the base 104 and dis-
play component 102 of the portable computer. In this
manner, the hinge assembly allows the display compo-
nent 102 to be moved relative to the base 104, thereby
allowing the portable computer to be easily and quickly
configured into any of the closed position, laptop mode
or easel mode. Far example, simply rotating or tilting the
display component about the longitudinal axis 101 (see
FIG. 1} up to approximately 180 degrees from the closed
made configures the portable computer into the laptop
mode, and rotating the display component about the lon-
gitudinal axis 101 beyond approximately 180 degrees
axis from the closed mode configures the portable com-
puter into the easel mode.

[0036] According to one embodiment, the portable
computer includes integrated "navigation” hardware that
allows a user to easily and comfortable control various
features and functions of the portable computer, and to
manipulate content displayed on the portable computer.
Forexample, as discussed above, the poriable computer
100 may comprise a scroll wheel 132 that allows a user
to control, adjust and/or select various functionalily ofthe
portable computer. According to another embodiment,
the scroll wheel 132 may be used to provide "hardware
navigation” through information, such as menus, icons,
etc., displayed on the display screen 110, as discussed
further below with reference to FIG. 17. A common dis-
play configuration used in conventional computers is a
"deskiop” view in which multiple icons representing links
to various programs or applications are displayed over a
background image. Navigation is conventionally per-
formed using a mouse, touch pad or trackball, as known
to those skilled in the art. Inone embodiment, the portable
computer 100 may display information on the display
screen 110 in the conventional desktop configuration,
and navigation may be performed using either conven-
tional tools, such as a touchpad 108, trackball {not
shown) or peripheral, for example, a mouse, that is con-
nected to the portable computer 100 via a port 164, or
the scrolt wheel 132, or a combination thereof. According
to another embodiment, the portable computer 100 in-
cludes a streamlined graphical user interface that sup-
ports "map" navigation. The map user interface provides
a clear overview of the entire computing environment and
searching capability within the environment that may be
accessed using the scroll wheel 132 and one or naviga-
tion buttons 166, 168 that are provided on the base 104
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of the portable computer 100 (button 166) and/or in the
keyboard 106 (button 168), illustrated in FIG. 17. In one
embodiment, the map mode of navigation is a hierarchi-
cal mode that reduces the number of items to select
amongst at any stage of navigation, thereby facilitating
user access with the scroll wheel 132 and, optionally, the
navigation bution(s) 166, 168. Of course, it is to be ap-
preciated that the map user interface may also be navi-
gated using conventional tools, such as a trackball,
touchpad, mouse or arrow keys.

[0037] Referring to FIG. 11, there is illustrated a block
diagram of one example of an architecture of the portable
computer including a map user interface. The user inter-
face "home" screen 170 that displays a plurality of modes
of content 172. In the illustrated example, the home
screen 170 contains five modes of conient 172; however,
it is to be appreciated that the home screen may include
more or fewer than five modes of content and that the
modes of content may differ from the examples dis-
cussed below. According to one example, the modes of
content 172 accessible via the home screen 170 may
include "media" 172a, “connect” 172b, "web" 172c¢, "ap-
plications" 172d, and "channels" 172e. Using the map
user interface, information, programs, features and ap-
plications may be grouped into the various modes of con-
tent 172. By selecting any mode of content 172, for ex-
ample, by using the scrolt wheel 132 and/or navigation
buttons 166, 168, as discussed further below, the user
may access the content organized within that mode. For
example, the media mode 172a may provide access o
a medial player {0 play, view, search and organize media
such as music, video, photos, etc. The connect mode
172b may provide access to features such as, for exam-
ple, email, voice-over-{P, instant messaging, etc., and
the web mode 172¢ may provide access to iniernet
browsing and searching. The application mode 172d may
provide access to, for example, computer applications or
programs, such as word processor, spreadsheet, calcu-
lator, etc. in one example, these applications or programs
may be provided as web-based services rather than pro-
grams ofr applications residing on the portable computer
100. The channels mode 172e may provide access to
different functionality of the portable computer, with the
different functions or features defined as different chan-
nels. For example, a channel may include an alarm clock
channel in which the portable computer is configured to
display a clock and can be programmed to activate an
alarm, e.g., a sound, piece of music, etc., at a predeter-
mined time. Another example of a channel may include
a "photo frame" channel in which the portable computer
may be configured to display a pre-selected image or set
of images, etc. Another example of a channel is a "tele-
vision" channel, in which the portable computer is con-
figured to stream Internet television. In one example, a
user may configure particular Internet television chan-
nels (e.g., a news channel, a movie channel, a home and
garden channel, etc.) into sub-channels within the chan-
nels mode of content 172(e). Some or all of the modes
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of content 172 may access, refrieve and/or store infor-
mation on the internet 174.

[0038] According to one embodiment, the different
modes of content 172 may be displayed as a series of
bars across the display screen 110, as illustrated in FiG.
12. The following discussion of various features, includ-
ing hardware navigation through the map user interface
may refer primarily to the display configuration illustrated
in FIG. 12. However, il is to be appreciated that the in-
vention is not so limited, and the modes of content may
be displayed in other configurations, including, for exam-
ple, a "deskiop” and icon configuration, a “dashboard”
type display, as illustrated in FIG. 13, or another config-
uration, as would be recognized by those skilled in the
art. Similarly, navigation is discussed below primarily with
reference to the scroll wheel 132 and navigation buttons
166, 168; however, itis to be appreciation that navigation
may also be accomplished using any of the conventional
tools discussed above or known o those skilled in the art.
[0039] As discussed above, according to one embod-
iment, the scroll wheel 132 and the navigation butions
166, 168 may be used to navigate the user interface.
Referring again to FIG. 12, scrolling the scrolt wheel may
sequentially highlight different ones of the modes of con-
tent 172. In one example, the highlighting may be
achieved by changing the color of the selected mode,
and/or by providing a visual indicator, such as a colored
bar 176. A highlighted mode 172 may be selected by
pressing the scroil wheel, thereby bringing up a new
"page" or screen on the user interface corresponding to
the selected mode. Once within a selected mode of con-
tent 172, the scroll wheel may similarly be used to select
particular functions, features or applications within that
mode. in one embodiment, the default actionfor the scrolt
wheel 132 may vary depending on whether the portable
computer 100 is in the laptop mode or the easel mode.
For example, in easel mode, the default action for the
scrolt wheel may be channel selection within the chan-
nels mode 172(e).

[0040] As discussed above, in one embodiment voi-
ume control for the speakers 128 may be provided by
the volume control button 204 and mute bution 206. Al-
ternatively, according to another embodiment, volume
control may be provided using the scrollwheel 132. Thus,
as a user scrolls the scrofl wheel 132, as illusirated in
FIG. 14 by arrow 161, a volume indicator may appear on
the display screen 110. in one example, the volume in-
dicator may comprise a transparent, or partially transpar-
ent, box 162 containing volume level indicators that may
appear directly below the scroll wheel 132 on the display
screen 110. in this example, as the user scrolls the scroll
wheel 132, different volume levels in the volume box 162
may be successively highlighted, to indicate to the user
that the volume is increasing or decreasing.

[0041] In one embodiment, the scroll wheel 132 may
be depressible as well as scrolflable. Thus, pressing the
scroll wheel 132, as illustrated in FIG. 15, may allow fur-
ther control, such as, for example, selecting a channel
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onto which the user has scrofled, or "play” and “pause”
of audio or video being played through the portable com-
puter 100.

[0042] As discussed above, according to one embod-
iment, one or more navigation buttons are used in con-
junction with the scroll wheel. In particular, in one em-
bodiment, the navigation button(s) are used to change
the action of the scroll wheel. As discussed above, inone
example, the default action of the scroll wheel is volume
control. This action is changed by pressing the navigation
button 166, as illusirated in FIG. 16, for example, from
volume control to menu navigation in the user interface,
and vice versa. According to one embodiment, the effect
of pressing the navigation bution 166 varies depending
on active the mode of content of the portable computer
100. For example, if a user is in the media mode using
a photo viewing application, pressing the navigation but-
ton 166 may change the action of the scrolt wheel 132
from mode navigation to slideshow controls for the pho-
tos. When the navigation button 166 is pressed, an con-
trol indicator box (similar to the volume indicator box 162
discussed above with reference {o FiG. 14) may appear
containing different actions for the photo slideshow, such
as "play,” "next," "back,” "skip," "full screen view,” etc.,
and scrolling the scroll wheel 132 may allow a user o
select one of these actions. Pressing the navigation but-
ton 166 again may return the scroll wheel action to menu
navigation, to allow the user to, for example, move {0 a
different feature or application within the active mode, or
to select a different mode.

[0043] AscanbeseeninFIG. 16, the navigation bution
166 may be easily accessed when the portable computer
100 is in the easel mode, providing a convenient haviga-
tion tool for this configuration. A similar navigation button
168 may be provided on the keyboard 1086, as illustrated
in FIG. 17. In one example, the functionality of the two
navigation buttons 168, 168 may be the same, with the
different locations providing easy, comfortable access in
the different configuration modes (i.e., laptop or easel)
ofthe portable computer 100. Thus, a user may use either
navigation button 166 or navigation button 168, depend-
ing on personal preference. in another example, the two
navigation buttons may have different functionality. For
example, the navigation button 166 may be used to alter
the action of the scrolt wheel 132, as discussed above,
while the navigation button 168 is used to navigate "up”
or "down" a level within the map user interface. For ex-
ample, pressing the navigation button 168 while within a
given mode of content may allow the user to "back up”
to the home screen; or pressing the navigation button
168 while within a selected channel (in the channel mode
of the content 172e) may allow the user io "back-up” to
the channel mode main page.

[0044] iiis to be appreciated that numerous variations
on the functionality of the navigation buitons 166, 168 is
possible, as would be recognized by those skilled in the
art, and the above examples are given for illustration only
and are hot intended to be limiting. in addition, any func-
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tions described with reference to one navigation buiton
(166 or 168) may be instead (or additionally) implement-
ed with the other navigation button. {n one example, the
function of the navigation buttons 166, 168 may vary de-
pending on whether the portable computer 100 is con-
figured into the laptop mode or the easel mode. For ex-
ample, only the navigation button 166 may be active in
the easel mode, and only the navigation button 168 may
be active in the lapiop mode. Alternatively, both naviga-
tion buttons 166, 168 may be usable in either the laptop
mode or the easel mode, but their functionality may vary.
For example, when the portable computer 100 is in the
easel mode, the default action for the navigation buiton
166 may be channel selection whereas the default action
for the navigation bution 168 is to access the "home"
screen. Furthermore, the portable computer 100 is not
limited to the use of two navigation butfons and may in-
stead comprise only a single navigation button or more
than two navigation buttons, any of which may be dis-
posed in the locations described above (e.g., on the
rounded portion 120 of the base 104 or on the keyboard
108), or in other locations on the portable computer.
[0045] As discussed above, according to one embod-
iment, the function or display content and/or display ori-
entation of the portable computer may vary when the
portable computer is configured from the laptop mode
into the easel mode, or vice versa. For example, as dis-
cussed above, when the portable computer 100 is con-
figured into the easel mode, the visual display on the
display screen 110 is automatically rotated 180 degrees
such that the information appears "right-way-up,” even
through the display screen is upside-down compared to
when the portable computer is in the lapiop mode. In
another example, for at least some aclivities within at
least some modes of content (e.g., viewing a photograph
or video), when the portable computer 100 is configured
intothe easel mode, the display may automatically adjust
to “full screen view" (i.e., the displayed image or video is
displayed on the full screen size, rather than in a window)
to allow for comfortable viewing.

[0046] In addition, as discussed above, the ability to
configure the portable computer 100 into either the laptop
mode or the easel mode provides enhanced functionality.
For example, when the portable computer 100 is not be-
ing actively used, the user may configure the portable
computer into the easel mode, and program the portable
computer to act as a digital photo frame, displaying one
or more photos of the user's choice. In the easel mode,
the portable computer 100 may occupy a smaller footprint
on a surface than in the laptop or closed modes because
the base 104 and display component 102 are upright, as
illustrated in FIGS. 4 and 5. In addition, because the port-
able computer can act as a passive information and/or
enterfainment device, such as a pholo frame or clock, as
discussed above, the portable computer may provide a
useful function even when not being actively used by the
user, and may do so (in the easel mode) without taking
up much surface area.
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[0047] According to another embodiment, the portable
computer 100 may further comprise a wireless signal in-
dicator 178, as illustrated in FIG. 18. The wireless signal
indicator 178 may indicate the availability and/or strength
of a wireless signal to which the portable computer 100
is connected, or is attempting to connect to. in one ex-
ample, the color of the wireless signal indicator 178 may
provide information regarding the strength of a detected
wireless signal. For example, green may indicate a
"good" signal; yellow may indicate a “poor” or "low" sig-
nal; and red may indicate that there is no signal available.
In one example, the wireless signal indicator 178 may be
ON or active whenever the portable computer 100 is pow-
ered up. Alternatively, the wireless signal indicator 178
may be activated by a user action, for example, by press-
ing the navigation button 166 or another button or key
provided on the portable computer 100, and may remain
active far a predetermined time period (e.g., for 2 sec-
onds, 10 seconds, one minute, efc.). As discussed
above, the functionalily of the navigation button 166 may
vary depending on the configuration mode of the portable
computer 100. in one example, when the portable com-
puter 100 is in the closed position, but still powered up,
the default action for the navigation button 166 may be
to activate the wireless signal indicator 178.

[0048] According to one embodiment, the portable
computer 100 may be provided with power cord and
adapterto allow the portable computer to be plugged into
a wall supply. Referring to FIG. 19, there is illustrated a
view of a portion of the portable computer 100, showing
a power jack 180 to which the power adaptor can be
connected. As discussed above, the portable computer
100 may also include a port 164 io which peripheral de-
vices, such as mouse, external keyboard, portable flash
drive, memory stick, etc. may be connected. In ane ex-
ample, the port 164 is a USB port; however, it is {o be
appreciated that the port may accommeodate protocols
other than USB. In addition, although only one port 164
is illustrated in FIG 19, the portable computer 100 may
comprise multiple ports that may accommodate mulitiple
protocols. {in one example, the portable computer 100
may also comprise a headphone jack 182. It is to be
appreciated that the location of any or all of the power
jack 180, port{s) 164, and headphone jack 182 are not
limited to the example shown in FIG. 19, but may be
anywhere convenient or desirable on the portable com-
puter 100.

[0049] Referring to FIG. 20, there is illustrated a top
down view one example of a power adaptor 184 that may
be used with the portable computer 100 and connected
via the power jack 180. As known to those skilled in the
art, the power adaptor 184 comprises a transformer (not
shown) that converts the wall power {o a level acceptable
for use by the portable computer 100. In one embodi-
ment, the power adaptor 184 comprises a substantially
round body 186 that houses the transformer and other
necessary components. A connector 188 may allow the
power adaptor 184 to be connected to a wall outlet or
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extension cord. in ane example, the connector 188 may
include foldable prongs 190 that can be folded against
the connector 188 for storage, and folded outfor connec-
tion, as illustrated in FIG. 21. A cord 192 may be slidably
accommodated within the body 186, such that the cord
may be stored within the body and flexibly extended (up
to its maximum length) by a user.

[0050] According io one embodiment, the cord 192
may be wound around a cord spool 194 located within,
or partially within, the body 186 of the power adaptor 184.
As illustrated in FIG. 21, the cord spool 194 may be con-
figuredto slide out fromthe body 186 of the power adaptor
184, such that the cord 192 can be wound around the
cord spoal 194, as illusirated in FIGS. 22A and 22B.
[0051] According to another embodiment, the portable
computer 100 may be configured to connect to a docking
station 196, as illustrated in FIG. 23. {in one embodiment,
a connector 198 on the docking station 196 may be con-
figured to slidably connect to connectors 200 on the port-
able computer 100, as illustrated in FIG. 23. in one ex-
ample, the connectars 200 may include power and audio
connectors, such that the portable computer 100 may
receive power from the docking station and receive
and/or provide audio signals from/to the docking station,
respectively. For example, the docking station may be
coupled to external speakers, and the portable computer
may provide audio signals to the docking station to be
played through the external speakers. in another exam-
ple, the docking station 196 may also be coupled to an
audio device (not shown), such as an MP3 player, which
may provide audio sighals and data to the portable com-
puter 100, for example, to update an audio library on the
portable computer. ltis to be appreciated that many other
variations of communication between the portable com-
puter 100 and devices coupled to the docking station 136
are possible, as would be recognized by those skilled in
the art, and such variations are intended to be within the
scope of this disclosure. Furthermore, numerous varia-
tions on the connector{s) 198, 200 that couple the dock-
ing station 196 to the portable computer 100 are also
possible, as would be recognized by those skilled in the
art. For example, the portable computer 100 may include
a multi-pin connector 202 located on the base 104, as
illustrated in FIG. 24. Such and other variations are in-
tended to be within the scope of this disclosure and the
above-mentioned examples are provided for illustration
only and are not intended to be limiting.

[0052] In addition, it is to be appreciated that although
the above discussion refers primarily to the portable com-
puter 100 being in either the laptop mode or easel mode,
other modes or configurations are also possible. For ex-
ample, as discussed above, because the paortable com-
puter 100 can be configured from the closed position,
through the laptop mode into the easel mode by rotating
the display component 102, a number of configurations
are possible in between "trug” laptop mode and "true"
easel mode. in another example, the portable computer
100 may be configured into a "frame” mode, as ilustrated
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in FIG. 26, in which the portable computer is placed on
a surface 212 with the keyboard 106 "face down" on the
surface 212 and the display 110 facing upward. In the
frame mode, the display component 102 may be at a
similar orientation, and angle 134, with respect o the
base component 104 as in the easel mode. However,
rather than the base component 104 and display com-
ponent 102 being oriented vertically with respect to the
surface 212, as in the easel mode (in which the portable
computer forms an inverted "V" as discussed above), in
the frame mode, the base component 104 may lie flat on
the surface 212, as shown in FIG. 26. in one example,
software and/or hardware protection may be provided for
the keyboard to prevent keys from being pressed (or to
prevent the portable computer from responding to
pressed keys) when the portable computeris inthe frame
mode.

[0053] Similarly, referring to FIG. 27, there is illustrated
another configuration of the portable computer 100, re-
ferring to as the “flat” mode. In the flat mode, the display
component 102 may be rotated (or opened) to approxi-
mately 180 degrees with respect {o the base component
104, such that the base component and display compo-
nent lay flat on a surface, with the keyboard 106 and
display screen 110 exposed, as shown in FIG. 27. Unlike
the easel and frame modes, in which the keyboard may
be concealed and not easily accessible, in the flat mode,
the keyboard is accessible and usable. in addition, as
discussed above, the visual display on the display screen
110 may be automatically rotated to accommodate com-
fortable viewing of information by persons located in dif-
ferent positions relative to the base component 104 or
display component 102. The visual display on the display
screen 110 may also be manually adjusted by a user
using, for example, the keyboard 106, touch pad 108 or
mouse (not shown), scroll wheel 132 or navigation but-
tons (not shown). For example, if a user (located at po-
sition A) wishes 1o display information for a person locat-
ed opposite the user (at position B), the visual display
may be rotated (automatically or manually) 180 degrees
such that the information appears "right-way-up,” to the
person at location B, even through the display screen
110 is upside-down for that person. Similarly, in another
example, the visual display may be rotated {automatically
or manually) 90 degrees such that the information ap-
pears "right-way-up," for a person at location C. in one
example, a user can "toggle" the visual display among
various orientations. For example, a user at location A
may have the visual display facing themselves while us-
ing the keyboard 106 or other controls to change or ac-
cess information on the display, then toggle the display
orientation 180 or 90 degrees to display the information
for persons at locations B or C.

[0054] Insummary, various aspects and embodiments
provide a portable computer that is configurable between
different operating modes, including a laptop mode and
an easel mode, and that is capable of different display
formats and functionality in the different modes. The abil-
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ity to view and operate the portable computer in the dif-
ferent laptop and easel modes, and {o incorporate fea-
tures and functions such as an alarm clock, digital pho-
tograph frame, voice-over-iP, etc, may provide enhanced
flexibility and usefulness. in addition, the portable com-
puter may include a graphical user interface that may
work seamlessly with the computer hardware to provide
an enjoyable, holistic user experience.

[0055] Having thus described several aspects of at
least one embodiment, it is to be appreciated various
alterations, modifications, and improvements will readily
occur o those skilled in the art. For example functionality
orfeatures that have been described herein in connection
with hardware may instead be implemented in software,
or vice versa. For example, the wireless signal indicator
discussed above may instead {(or in addition) be provided
as a software application. Such alterations, modifica-
tions, and improvements are intended o be part of this
disclosure and are intended to be within the scope of the
invention. Accordingly, the foregoing description and
drawings are by way of example only.

Claims

1. Aportable computer (100) configurable between plu-
rality of display modes including a laptop mode, a
frame mode, and an easel mode, the portable com-
puter (100) comprising:

a display component (102) including a display
screen {110) configured to display content;

a base (104) comprising an integrated keyboard
(106);

a mode sensor camprising an accelerometer
configured to detect a current display mode
amaong the plurality of display modes of the port-
able computer; and

a hinge assembly configured to rotatably couple
the display component (102) to the base {104);
wherein the hinge assembly is configured to per-
mit rotation of the display component (102)
and/or the base (104) about a single axis (101)
to configure the portable computer (100) be-
tween the laptop mode and the easel mode, and
wherein the single axis (101) is a longitudinal
axis running along an interface between the dis-
play component {102) and the base (104); and
wherein the display component (102) is rotata-
ble about the longitudinal axis;

the portable computer further comprising:

a navigation hardware accessible in each
of the plurality of display modes, the navi-
gation hardware canfigured to permit a user
to control at least one of operating param-
eters of the portable computer {(100) and the
content displayed on the display screen
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(110); and

afirst navigation button (166; 168) disposed
on one of the base (104) and the display
component (102), wherein the first naviga-
tion button is configured to change an action
associated with the navigation hardware,
wherein the action is changed according o
the detected display mode;

wherein in the easel mode, the display com-
ponent {102) and the base (104) are con-
figured relative to one another such that the
display screen (110) and the keyboard
(106) face away from each other, with the
display screen (110) oriented toward the op-
erator of the portable computer and the key-
board (106) oriented away from the opera-
tor of the portable computer; and

wherein in the frame mode, the display
screen(110)is disposed at an angle beyond
approximately 180 degrees, measured
about the longitudinal axis, relative to the
base (104), and wherein the display screen
{110) is oriented towards the operator, the
base contacts a surface (212), and the key-
board (108) is directed towards the surface
(212).

The portable computer (100) of claim 1, further com-
prising a display orientation module configured to
control an orientation of the content displayed on the
display screen (110); wherein the orientation of the
content displayed on the display screen (110) is con-
figurable among a plurality of orientations relative to
the longitudinal axis.

The portable computer (100) of claim 2, wherein the
plurality of orientations comprises a first orientation
relative to the longitudinal axis and a second orien-
tation relative to the longitudinal axis; and

wherein when display orientation module is config-
ured to automatically display the content in the first
orientation when the portable computer (100} is con-
figured into the laptop mode and in the second ofi-
entation when the portable computer (100} is con-
figured into the easel mode.

The portable computer (100) of claim 2, wherein the
plurality of display modes further comprises a flat
mode in which the display component (102) is dis-
posed at an angle of approximately 180 degrees,
measured about the longitudinal axis, relative to the
base {104); preferably, wherein the plurality of ori-
entations comprises a first orientation relative o the
longitudinal axis, a second orientation relative {o the
longitudinal axis, and a third orientation relative to
the longitudinal axis; and

wherein, in the flat mode, the orientation of the con-
tent displayed on the display screen (110} is config-
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urable among the first, second and third orientations
responsive 1o a user input; optionally, wherein the
second orientation is 90 degrees relative to the first
orientation; and

wherein the third orientation is 180 degrees relative
to the first orientation.

The portable computer (100) of claim 2, wherein the
mode sensor is configured to detect a degree of ro-
tation of the display component (102) relative to the
base (104) and to provide information representative
of the degree of rotation; and

wherein the display orientation module is configured
to automatically adjust the orientation of the conient
displayed on the display screen (110) responsive to
the information from the mode sensor.

The portable computer (100) of claim 2, wherein the
display orientation module selects the orientation of
the content displayed on the display screen (110}
from one of the pluralily of orientations relative to the
longitudinal axis responsive to the current display
mode detected by the mode sensor.

The portable computer (160) of claim 1, wherein plu-
rality of display modes further comprises a closed
mode; and

wherein, in the closed mode, the display screen
(110) is disposed substantially against the base
(104).

The portable computer (100) of claim 7, wherein ro-
tating the display component (102) about the longi-
tudinal axis up to approximately 180 degrees from
the closed maode configures the portable computer
(100) into the laptop mode; and

wherein rotating the display component {(102) about
the longitudinal axis beyond approximately 180 de-
grees from the closed mode configures the portable
computer (100) into the easel mode; optionally,
wherein the display component (102) is rotatable
about the longitudinal axis up to approximately 320
degrees from the closed mode.

The portable computer (100) of claim 1, wherein the
navigation hardware is a scroll wheel {(132) disposed
at least partially within the base (104) and rotatable
about the longitudinal axis, the scroll wheel (132)
configured to permit a user to control at least one of
operating parameters of the portable computer (100)
and the content displayed on the display screen
{110).

The portable computer (100) of claim 9, wherein the
first navigation button {166;168) is configured to per-
mit the user to manipulate selected content dis-
played on the display screen (110).
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The portable computer (100) of claim 10, wherein
the first navigation button (166;168) is configured to
permit the user {o select for display one of the plu-
rality of modes of content; the portable computer fur-
ther comprising a second navigation bution
(166,168);

wherein the first navigation button (166,168} is dis-
posed on a major surface of the base (104); and
wherein the second navigation button (166; 168} is
disposed on a minor surface of the base (104).

The portable computer {100) of claim 9, wherein the
scroft wheel (132} is configured to permit the user to
select a mode of content for display on the display
screen (110); or wherein the scroll wheel {(132) is
configured to permit the user to control a volume of
sound played by the portable computer (100); or
wherein the hinge assembly is at least partially
housed within the base (104) and configured to ro-
tatably couple the display component (102) to the
base (104); optionally, wherein the scroliwheel (132)
is disposed at least partially within the hinge assem-
bly.

The portable computer (100) of claim 1, further com-
prising:

a foot disposed along at {east a portion of the base
(104} and configured to support the portable com-
puter (100) when in the easel mode.

The portable computer (100) of claim 1, wherein the
portable computer (100) includes a single display
screen (110).

The portable computer (100) of claim 1, wherein the
portable computer is configured to prevent the port-
able computer from responding to keyboard input
when the portable computer is in the frame mode.

Patentanspriiche

1.

Tragbarer Computer (100), der zwischen einer Viel-
zahl von Anzeigemodi umfassend einen Laptopmo-
dus, einen Bildmodus und einem Staffeleimodus
konfigurierbar ist, wobei der tragbare Computer
(100) folgendes umfasst:

eine Anzeigekomponente {102) umfassend ei-
nen Anzeigebildschirm (110), der dazu konfigu-
riert ist, Inhalte anzuzeigen;

eine Basis (104) umfassend eine integrierte
Tastatur (106);

einen Modussensor umfassend einen Be-
schieunigungsmesser, der dazu konfiguriert ist,
einen akluellen Anzeigemodus unter der Viel-
zahl von Anzeigemodi des fragbaren Compu-
ters zu erkennen; und
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eine Scharnieranordnung, die dazu konfiguriert
ist, die Anzeigekomponente (102} mit der Basis
{104) drehbar zu verbinden;

wobei die Scharnieranordnung dazu konfigu-
riert ist, die Drehung der Anzeigekomponente
(102) und/oder der Basis (104} um eine einzelne
Achse (101} zu erlauben, um den tragbaren
Computer (100) zwischen dem Laptopmodus
und dem Staffeleimodus zu konfigurieren, und
wobei die einzelne Achse {101) eine Langsach-
se ist, die entlang einer Schniitstelle zwischen
der Anzeigekomponente (102) und der Basis
(104) verlduft; und wobei die Anzeigekompo-
nente (102) um die Langsachse herum drehbar
ist;

wobei der traghare Computer ferner folgendes
umfasst:

eine Navigationshardware, die in jedem der
Vielzaht von Anzeigemodi zuganglich ist,
wobei die Navigationshardware dazu kon-
figuriert ist, einem Benutzer zu erlauben,
mindestens einen von Betriebsparametern
des tragbaren Compulers {100) und dem
am Anzeigebildschirm (110) angezeigten
inhalt zu steuern; und

einen ersten Navigationsknopf (166, 168),
der an einer von der Basis (104) und der
Anzeigekomponenten {102} angeordnetist,
wobei der erste Navigationsknopf dazu kon-
figuriert ist, einen Vorgang in Verbindung
mit der Navigationshardware zu &ndern,
wobei der Vorgang entsprechend dem er-
kannten Anzeigemodus geandert wird;
wobel im Staffeleimodus die Anzeigekom-
ponente (102) und die Basis {(104) derant
relativ zueinander konfiguriert sind, dass
der Anzeigebildschirm (110) und die Tasta-
tur (106) voneinander abgewandt sind, wo-
bei der Anzeigebildschirm (110} in Richtung
des Bedieners des tragbaren Computers
orientiert ist und die Tastatur (106) vom Be-
diener des tragbaren Computers weg ori-
entiert ist; und

wobei im Bildmodus der Anzeigebildschirm
{110) in einem Winkel liber etwa 180 Grad
hinaus, gemessen um die Langsachse he-
rum, relativ zur Basis {(104) angeordnet ist,
und wobei der Anzeigebildschirm (110) in
Richtung des Bedieners orientiert ist, die
Basis eine Oberflache (212) berthrtund die
Tastatur (106) in Richtung der Oberflache
(212) gerichtet ist.

Tragbarer Computer (100) nach Anspruch 1, ferner
umfassend ein Anzeigecrientierungsmodul, das da-
zu konfiguriert ist, eine Orientierung des am Anzei-
gebildschirm (110) angezeigten Inhalts zu steuern;
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wobei die Orientierung des am Anzeigebildschirm
(110) angezeigten inhalls unter einer Vielzahl von
Orientierungen relativ zur Langsachse konfigurier-
bar ist.

Tragbarer Computer (100) nach Anspruch 2, wobei
die Vielzaht von Orientierungen eine erste Orientie-
rung relativ zur LAngsachse und eine zweite Orien-
tierung relativ zur Langsachse umfasst; und

wobei, wenn das Anzeigeorientierungsmodul dazu
konfiguriert ist, automatisch den Inhalt in der ersten
Orientierung, wenn der fragbare Computer (100) in
den Laptopmodus konfiguriertist, und in der zweiten
Orientierung, wenn der tragbare Computer (100) in
den Staffeleimodus konfiguriert ist, anzuzeigen.

Tragbarer Computer (100) nach Anspruch 2, wobei
die Vielzahl von Anzeigemodi ferner einen Flachmo-
dus umfasst, in welchem die Anzeigekomponente
(102) ineinem Winkel von etwa 180 Grad, gemessen
um die Langsachse herum, relativ zur Basis (104)
angeordnet ist; vorzugsweise, wobei die Vielzahl
von Orientierungen eine erste Orientierung relativ
zur Langsachse, eine zweite Orientierung relativ zur
Langsachse und eine drifte Orientierung relativ zur
Langsachse umfasst; und

wobei, im Flachmodus die Orientierung des am An-
zeigebildschirm (110) angezeigten {nhalts unter der
ersten, zweiten und dritien Orientierung als Reaktion
auf eine Benuizereingabe konfigurierbar ist;
optional, wobei die zweite Orientierung 90 Grad re-
lativ zur ersten Orientierung ist; und

wobeil die dritte Orientierung 180 Grad relativ zurers-
ten Orientierung ist.

Tragbarer Computer (100) nach Anspruch 2, wobei
der Modussensor dazu konfiguriert ist, einen Rota-
tionsgrad der Anzeigekomponente (102) relativ zur
Basis {104) zu erkennen und Information bereitzu-
stellen, die reprasentativ flr den Rotationsgrad ist;
und

wobei das Anzeigeorientierungsmodul dazu konfi-
guriert ist, automatisch die Orientierung des am An-
zeigehildschirm (110) angezeigten Inhalts als Reak-
tion auf die Information vom Modussensor zu justie-
ren.

Tragbarer Computer (100) nach Anspruch 2,
wobei das Anzeigeorientierungsmodul die Orientie-
rung des am Anzeigebildschirm (110) angezeigien
Inhalts von einer von der Vielzahi von Orientierungen
relativ zur Langsachse als Reaktion auf den aktuel-
len Anzeigemodus, der vom Modus-Sensor erkannt
wird, auswahit.

Tragbarer Computer (100) nach Anspruch 1, wobei

die Vielzahl von Anzeigemaodi ferner Folgendes um-
fasst
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einen geschlossenen Modus; und

wobel, im geschlossenen Modus, der Anzeigebild-
schirm (110} im Wesentlichen gegen die Basis (104)
angeordnet ist.

Tragbarer Computer (100) nach Anspruch 7, wobei
ein Drehen der Anzeigekomponente (102) um die
Langsachse herum bis zu etwa 180 Grad aus dem
geschiossenen Modus den tragbaren Computer
{100} in den Laptopmodus konfiguriert; und

wobei das Drehen der Anzeigekomponente {(102)
um die Langsachse herum bis zu etwa 180 Grad aus
dem geschiossenen Modus den tragbaren Compu-
ter (100) in den Staffeleimodus kanfiguriert; optional,
wobei die Anzeigekomponente (102) um die Langs-
achse herum bis zu etwa 320 Grad aus dem ge-
schlossenen Modus drehbar ist.

Tragbarer Computer (100} nach Anspruch 1, wobel
die Navigationshardware ein Scrollrad (132) ist, das
zumindest ieilweise im Inneren der Basis {104} an-
geordnet ist und um die Langsachse herum drehbar
ist, wobei das Scrollrad (132) dazu konfiguriert ist,
einem Benutzer zu erlauben, mindestens eines von
Betriebsparametern des tragbaren Computers (100)
und des am Anzeigebildschirm (110) angezeigten
inhalts zu steuern.

Tragbarer Computer {(100) nach Anspruch 9, wobsei
der erste Navigationsknopf (166; 168) dazu konfigu-
riert ist, dem Benuizer zu erlauben, den ausgewahi-
ten, am Anzeigebildschirm (110) angezeigten Inhalt
handzuhaben.

Tragbarer Computer (100) nach Anspruch 10,
wobei der erste Navigationsknopf (166; 168) dazu
konfiguriertist, dem Benulzer zu erlauben, einen von
der Vielzahi von Inhalismodi zur Anzeige auszuwah-
fen; wobei der tragbare Computer ferner einen zwei-
ten Navigationsknopf (166; 168) umfasst;

wobei der erste Navigationsknopf (166; 168} auf ei-
ner Hauptflache der Basis (104) angeordnet ist;
und

waobei der zweite Navigationsknopf (166; 168) auf
einer Nebenflache der Basis (104) angeordnet ist.

Tragbarer Computer (100) nach Anspruch 9, wobei
das Scrolirad (132) dazu konfiguriert ist, dem Benut-
zer zu erlauben einen Inhaltsmodus zur Anzeige am
Anzeigebildschirm (110) auszuwahlen; oder wobei
das Scrolirad {132) dazu konfiguriert ist, dem Benut-
zer zy erlauben ein Volumen von durch den tragba-
ren Computer (100) gespieltem Klang zu steuern;
oder wobei die Scharnieranordnung zumindest teil-
weise im inneren der Basis (104) untergebracht ist
und dazu konfiguriert ist, die Anzeigekomponente
(102} mit der Basis (104) drehbar zu verbinden; op-
tional, wobej das Scrollrad (132) zumindest teilweise
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28
in Inneren der Scharnieranordnung angeordnet ist.

Tragbarer Computer (100) nach Anspruch 1, ferner
umfassend:

einen Fuf}, der entlang zumindest eines Teils der
Basis {104) angeordnet ist und dazu konfiguriert ist,
den tragbaren Computer (100} abzustiizen, wenn
er im Staffeleimodus ist.

Tragbarer Computer {(100) nach Anspruch 1, wobei
der tragbare Computer (100) einen einzigen Anzei-
gebildschirm {(110) umfasst.

Tragbarer Computer (100) nach Anspruch 1, wobei
der tragbare Computer dazu konfiguriert ist, zu ver-
hindern, dass der tragbare Computer auf Tastatur-
eingabe reagiert, wenn der tragbare Computer im
Bildmodus ist.

Revendications

Ordinateur portable (100) configurable entre une
pluralité de modes d'affichage incluant un mode por-
table, un mode {ableau, et un mode chevalet, 'ordi-
nateur portable (100) comprenant :

un composant d’affichage (102) incluant un
écran d’affichage (110) configuré pour afficher
du contenu ;

une base (104) comprenant un clavier intégré
(106);

un capteur de mode comprenant un acceéléro-
métre configuré pour détecter un mode d’affi-
chage en cours entre la pluralité de modes d'af-
fichage de P'ordinateur portable ; et

un ensemble de charniére configuré pour cou-
pler de maniére pivotante le composant d'affi-
chage (102) 3 la base (104) ;

dans lequel 'ensemble de charniére est confi-
guré pour permetire le pivotement du compo-
sant d'affichage (102) et/ou de la base {104) par
rapport a un axe unique (101) pour configurer
fordinateur portable (100) entre le mode porta-
ble et le mode chevalet, et

dans lequel 'axe unique (101) est un axe longi-
tudinal s’étendant le long d'une interface entre
le composant d’affichage (102) etla base (104) ;
et dans lequel le composant d’affichage (102)
est pivotant par rapport a 'axe longitudinal ;
{'ordinateur portable comprenant en outre :

un équipement de navigation accessible
dans chacun de la pluralité des modes d'af-
fichage, Péquipement de navigation confi-
guré pour permetire a un utilisateur de com-
mander au moins {'un des paramétres de
fonctionnement de [ordinateur portable
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{100) et du contenu affiché sur {'écran d’af-
fichage (110) ; et

un premier bouton de navigation (166 ; 168)
disposé sur 'un de la base (104) et du com-
posantd’affichage (102), danslequelie pre-
mier bouton de navigation est configuré
pour changer une action associée 3 I'équi-
pement de navigation, dans lequel P'action
est changée en fonction du mode d'afficha-
ge détecté ;

dans lequel dans le mode chevalet, le com-
posant d'affichage (102) et la base (104)
sont configurés {'un par rapport a auire de
maniere a ce que 'écran d’affichage (110)
et le clavier (106) se tournent le dos, avec
'écran d’affichage (110) orienté vers 'opé-
rateur de l'ordinateur portable et le clavier
(106) orienté dans le sens coniraire de
l'opérateur de 'ordinateur portable ; et
dans lequel dans le mode chassis, I'écran
d'affichage (110) estdisposé selonunangie
supérieur a environ 180 degrés, mesuré le
long de 'axe longitudinal, par rappott a la
base {104), et dans lequel I'écran d'afficha-
ge (110) estorienté vers{'opérateur, labase
est en contact avec une surface (212), et le
clavier (106) est dirigé vers la surface {212).

Ordinateur portable (100) selon la revendication 1,
comprenant en outre un module d'orientation d’affi-
chage configuré pour commander une orientation du
contenu affiché sur I'écran d'affichage (110) ; dans
lequel P'orientation du conienu affiché sur I'écran
d'affichage {110} est configurable entre une pluralité
d’orientations par rapport a 'axe longitudinal.

Ordinateur portable (100} selon la revendication 2,
dans lequel 1a pluralité d’orientations comprend une
premiére orientation par rapport a 'axe longitudinal
et une deuxiéme orientation par rapport a 'axe
longitudinal ; et

dans lequel quand le module d’orientation d’afficha-
ge est configuré pour afficher automatiquement le
contenu dans la premiére orientation quand fordi-
nateur portable (100) est configuré dans le mode
portable et dans la deuxiéme orientation quand f'or-
dinateur portable (100) est configuré dans le mode
chevalet.

Ordinateur portable (100) selon la revendication 2,
dans lequel la pluralité de modes d'affichage com-
prend en outre un made a plat dans lequel le com-
posant d’affichage (102) est disposé selon un angle
d’environ 180 degrés, mesuré le long de 'axe longi-
tudinal, par rapport & ia base (104), de préférence,
dans lequel la pluralité d'orientations comprend une
premiére orientation par rapport a I'axe longitudinal,
une deuxiéme orientation par rappotrt a {'axe longi-
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tudinal, et une troisieme orientation par rapport a
'axe longitudinal ; et

dans lequel, dans le mode a plat, I'orientation du
contenu affiché surl’écran d'affichage (110) estcon-
figurable entre les premiére, deuxiéme et troisiéme
orientations en réponse a une entrée d'utilisateur ;
en option, dans lequel la deuxiéme orientation est
90 degrés par rapport a la premiére orientation ; et
dans lequel la troisiéme orientation est 180 degrés
par rapport a la premiére orientation.

Ordinateur portable (100) selon la revendication 2,
dans lequel le capteur de mode est configuré pour
détecter un degré de pivotement du composant d’'af-
fichage {102) par rapport a la base (104) et pour
fournir une information représentative du degré de
pivotement ; et

dans lequel te module d’orientation d'affichage est
configuré pour ajuster automatiquementi’orientation
du contenu affiché sur {'écran d'affichage (110) en
réponse a linformation en provenance du capteur
de mode.

Ordinateur portable {(100) selon la revendication 2,
dans lequel le module d’orientation d’affichage sé-
lectionne f'orientation du contenu affiché sur I'écran
d’affichage (110) parmi {'une de la pluralité d'orien-
tations par rapport a 'axe longitudinal en réponse
au mode d’affichage en cours détecté par le capteur
de mode.

Ordinateur portable (100) selon la revendication 1,
dans lequel la pluralité de modes d’affichage com-
prend en outre

un mode fermé ; et

dans lequel, dans le mode fermé, 'écran d'affichage
{110) est disposé sensiblement contre labase (104).

Ordinateur portable (100) selon la revendication 7,
dans lequel le pivotement du composant d'affichage
(102) par rappott a I'axe longitudinal jusqu’a environ
180 degrés depuis le mode fermé configure 'ordi-
nateur portable (100} dans le mode portable ; et
dans lequel le pivotement du composant d'affichage
{102) par rapport a I'axe longitudinal de plus d’envi-
ron 180 degrés depuis le mode fermé configure {'or-
dinateur portable (100) dans le mode chevalet ; en
option, dans lequel le composant d'affichage (102)
est pivotant par rapport a 'axe longitudinal jusqu’a
environ 320 degrés depuis le mode fermé.

Ordinateur portable (100) selon la revendication 1,
dans lequel 'équipement de navigation est une mo-
lette de défilement (132) disposée au moins partiel-
lement a l'intérieur de la base {104) et pivotant par
rapport a 'axe longitudinal, la molette de défilement
(132) configurée pour permettre a un utilisateur de
commander au moins {'un parmi des parametres de
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fonctionnement de ordinateur portable (100) et du
contenu affiché sur ['écran d’affichage (110).

Ordinateur portable (100) selon la revendication 9,
dans lequel le premier bouton de navigation (166 ;
168) est configuré pour permetire a 'utilisateur de
manipuler du contenu sélectionné affiché sur I'écran
d’affichage (110).

Ordinateur portable (100) selon la revendication 10,
dans lequel le premier bouton de navigation (166 ;
188) est configuré pour permetire a P'utilisateur de
sélectionner I'affichage de 'un de la pluralité de mo-
des de conienu ; 'ordinateur portable comprenant
en outre un deuxiéme bouton de navigation (166
168);

dans lequel le premier bouton de navigation (166 ;
168) est disposé sur une surface principale de la
base (104) ; st

dans lequel le deuxiéme bouton de navigation (166 ;
168) est dispose sur une surface mineure de la base
(104).

Qrdinateur portable (100} selon la revendication 9,
dans lequel la molette de défilement (132) est con-
figurée pour permetire a 'utilisateur de sélectionner
un mode de contenu aafficher sur'écran d'affichage
(110) ; ou dans lequel la molette de défilement (132)
est configurée pour permettre a 'utilisateur de com-
mander un volume de son joué par ['ordinateur por-
table (100) ; ou dans fequel fensemble de charniére
est au moins partiellement logé a lintérieur de la
base (104) et configuré pour coupler de maniére pi-
votante le composant d'affichage {102) a Ia base
(104) ; en option, dans lequel la molette de défile-
ment (132) est disposée au moins partiellement a
Vintérieur de I'ensemble de charniére.

Ordinateur portable (100) selon la revendication 1,
comprenant en outre :

un pied disposé le long d’au moins une partie de la
base (104) et configuré pour supporter {'ordinateur
portable (100) lorsqu’il est dans le mode chevalet.

Ordinateur portable (100) selon la revendication 1,
dans lequel Pordinateur portable (100) inclut un
écran d’affichage unique {110).

Ordinateur portable (100) selon la revendication 1,
dans lequel 'ordinateur portable est configuré pour
empécher 'ordinateur portable de réagir a une en-
trée de clavier quand 'ordinateur portable est dans
le mode tableau.
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REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’'s convenienice only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

+  US 6771494 B [0003] [0004] +  US 6266236 B [0003] [0004] [0029]
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/HGF

European Patent Office
80298 MUNICH
Germany

1 June 2016

Your ref:
Qur ref: P132767EP / VLJ/ SH

Dear Sirs

European Patent Application No 09727165.4
PORTABLE COMPUTER WITH MULTIPLE DISPLAY CONFIGURATIONS
Litl, LLC

We reply herewith to the communication dated 23 November 2015 and enclose:
« amended claims 1-16 to replace the claims currently on file; and
« aversion of the amended claims showing the changes made.

Claim 1 has been amended to recite “a base (104) comprising an integrated keyboard (106);

an accelerometer to detect a current display mode among the plurality of display modes of the portabie
computer’ and to include the features of former claim 16. Claim 16 has been deleted for consistency,
and the remaining claims renumbered accordingly. Basis for the amendments to claim 1 is provided by
page 12 lines 5-17, page 13 lines 21-26, and page 23 lines 3-20 of the Published PCT
(PCT/US2009/038599) application.

Novelty and inventive step

D1 discloses “a presentation device” (see, e.g., Col. 1 Lines 3-5) with a “pivotable main screen” that can
rotate “at least about 220 Degrees” (see, e.g., Col. 1 Lines 62-57). During a presentation, the main
display screen is rotated and the image is automatically rotated by “a pivot angle detection device
planted in the joint” that “causes ... the image of the main screen” to be rotated when “a predetermined
angle” is reached (see, e.g., Col. 2 Lines 14-23).

In contrast to D1, the “current display mode among the plurality of display modes of the portable
computer” is detected by “an accelerometer” (see claim 1). Employing an accelerometer provides
information regarding the orientation of the device that is separate from information regarding the
position of the hinge (e.g., as measured by the encoder in D1) that enables the portable computer to
operate in additional display modes relative to D1 including, for example, the frame mode disclosed in
the present application. As described in more detail below, operating in both a frame mode and an
easel mode, as claimed, is problematic when relying on information from an encoder regarding the
relative position of the main screen and the base, as taught by D1.

The orientation information generated by the accelerometer facilitates both easel and frame modes
because the orientation of the screen is different between easel mode and frame mode, while the hinge
position is similar. To further illustrate this point, FIG. 5 (easel mode) and FIG. 26 (frame mode) are

Aberdeen Birmingham Edinburgh Glasgow Leeds London
Manchester Sheffield Oxford York The Hague Basel
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reproduced below side-by-side including an indication of where the top of the displayed content is
located:

3
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FIG.5

As illustrated above, the top of the displayed content in easel mode (FIG. 5) is close to the hinge while
the top of the displayed content in frame mode (FIG. 26) is away from the hinge. Consequently, a
device that only relies on a hinge position switch like reference D1 is incapable of distinguishing
between both a frame mode and an easel mode. In particular, D1 states that the image is automatically
180 degrees rotated by a control device that is coupled to the hinge. This would make the screen
upside-down if the user attempted to configure the device in the frame mode as described above.

Further, the problem of detecting computer orientation only exists in a computer specifically designed to
have multiple modes with the same (or similar) hinge positions. Reference D1 does not disclose
anything separate from measuring hinge position because the disclosed computer was only designed to
operate in two modes with distinct hinge positions. Consequently, D1 does not disclose the problem of
measuring computer orientation, the associated solution of incorporating an accelerometer into the
device, or any modes with similar hinge positions (e.g., easel mode and frame mode). Therefore, claim
1 possesses an inventive step over D1.

The Inventors have appreciated that additional display modes for a portable computer with a display
may be obtained by gathering device orientation information via an accelerometer. In particular, the
Inventors have developed a new display mode (e.g., frame mode) that is facilitated by the use of an
accelerometer. In contrast, reference D1 fails to disclose (1) “an accelerometer” (or any sensor) to
gather orientation information, (2) “detectfing] a current display mode” based on the orientation
information from the accelerometer, or (3) a “frame mode” where “single main display screen is oriented
towards the operator, the base contacts a surface, and the integrated keyboard is directed towards the
surface” as recited in claim 1.

The addition of Reference D2 (US 2007/182663) fails to cure the deficiencies of D1 above at least
because D2, like D1, discloses manual orientation switching controlled by the user. More specifically,
D2 states that “[v]arious display orientations may be possible depending on the orientation of the
computer devices” and that “[the appropriate image may be triggered by a user via a software interface
or a button, switch or dial” (see, e.g., Paragraph [0053]). References D3 (EP 0 588 210) and D4 (US
6,154,359) do not disclose mechanisms for rotating the orientation of content on the display screens.

Even assuming, arquendo, that the skilled person were to consider modifying the device of D1 to
include a display mode similar to that of Figure 9 of D1, neither D1 nor D4 acknowledge the problem of
different display modes with similar hinge angles, and neither D1 nor D4 provides a solution to this
problem. Certainly, neither discloses the claimed solution.

Moreover, D4 teaches an arrangement having first and second rotary parts, such that the display part
and main body are linked by two rotation axles (see Figure 8). This arrangement appears to be
essential to the device of D4. D1 requires a pivot angle detection device, and the use of first and
second rotary parts, as taught by D4, would appear to significantly increase the complexity of the pivot
angle detection device. Accordingly, this would discourage the skilled person from applying the
teaching of D4 to the device of D1.

HP Inc. - Exhibit 1005 - P 457,
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In view of the above, it is submitted that there is no teaching in the cited documents which would lead
the Skilled Person to the invention as claimed by claim 1. Accordingly, claim 1 is inventive.

The dependent claims are novel and inventive at least in view of their dependency.
Formal matters

it will be observed by the Examining Division that independent claim 1 has not been placed into the
EPO two-part claim form. In the present case it is not considered possible to demarcate the claimed
features into those either disclosed in a closest prior art document and those not disclosed in such a
document, without giving rise to a distorted representation of the present invention and prior art. In
such cases, the EPO two-part claim form is not to be insisted upon. It is noted that in the previous
response reference was made in the background art section of the present application to D1 in such a
manner that would enable the skilled person to easily discern the inventive contribution defined by the
independent claim.

Conclusion

We trust the amendments are acceptable to the Examiner and look forward to receiving a
Communication under Rule 71(3) EPC.

In light of the above, we believe that all of the examiner’s objections have been fully addressed and we
look forward to receiving a notice of intention to grant in due course. In the event that any matters
remain outstanding, the examiner is invited to contact the undersigned by telephone in order that those
issues can be speedily resolved. As a formal precautionary measure, in the event that the Examining
Division is minded to refuse this application without further written procedure, we hereby request oral
proceedings. The applicant wishes to conduct the proceedings via video conferencing using 1P
technology, therefore please ensure that this facility is available at the time of appointment of the
proceedings. If the Examining Division is mindful to refuse such a request, please inform us of the
reasons for the refusal in accordance with GL Part E, II, 11.1.1.

The deletion of any subject matter from the present application does not constitute abandonment of that
subject matter and is without prejudice to reinstating the same or to filing a divisional application for the
same.

Yours faithfully

Vincent Jennings

European Patent Attorney

For and on behalf of HGF Limited
Association No. 145

HP Inc. - Exhibit 1005 - P 45
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CLAIMS

1. A portable computer (100) configurable between plurality of display modes including a laptop
mode, a frame mode, and an easel mode, the portable computer (100) comprising:
a display component (102) including a display screen (110) configured to display content;
a base (104) comprising an integrated keyboard (106);

an accelerometer to detect a current display mode amony the plurality of display modes

of the portable computer; and

a hinge assembly configured to rotatably couple the display component (102) to the base
(104);

wherein the hinge assembly is configured to permit rotation of the display component
(102) and/or the base (104) about a single axis (101) to configure the portable computer (100)
between the laptop mode and the easel mode;

wherein the single axis (101) is a longitudinal axis running along an interface between the
display component (102) and the base (104); and wherein the display component (102) is
rotatable about the longitudinal axis; and

wherein in the easel mode, the display component (102) and the base (104) are
configured relative to one another such that the display screen (110) and the keyboard (106) face
away from each other, with the display screen (110) oriented toward the operator of the portable
computer and the keyboard (106) oriented away from the operator ofthe portable computer; and

wherein in the frame mode. the display screen (110) is disposed at an angle bevond

approximately 180 degrees, measured about the longitudinal axis, relative to the base (104). and

wherein the display screen (110) 1s oriented towards the operator, the base contacts a surface

(2123, and the kevboard (106) is directed towards the surface (212}

2. The portable computer (100) of claim 1, further comprising a display orientation module

configured to control an orientation of the content displayed on the display screen (110); wherein

HP Inc. - Exhibit 1005 - P 545
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the orientation of the content displayed on the display screen (110) is configurable among a

plurality of orientations relative to the longitudinal axis.

3. The portable computer (100) of claim 2, wherein the plurality of orientations comprises a first
orientation relative to the longitudinal axis and a second orientation relative to the longitudinal
axis; and

wherein when display orientation module is configured to automatically display the
content in the first orientation when the portable computer (100) is configured into the laptop
mode and in the second orientation when the portable computer (100) is configured into the easel

mode.

4. The portable computer (100) of claim 2, wherein the plurality of display modes further
comprises a flat mode in which the display component (102) is disposed at an angle of
approximately 180 degrees, measured about the longitudinal axis, relative to the base (104);
preferably, wherein the plurality of orientations comprises a first orientation relative to the
longitudinal axis, a second orientation relative to the longitudinal axis, and a third orientation
relative to the longitudinal axis; and

wherein, in the flat mode, the orientation of the content displayed on the display screen
(110) is configurable among the first, second and third orientations responsive to 4 user input;
optionally, wherein the second orientation is 90 degrees relative to the first orientation; and

wherein the third orientation is 180 degrees relative to the first orientation.

5. The portable computer (100) of claim 2, further comprising a mode sensor configured to
detect a degree of rotation of the display component (102) relative to the base (104) and to
provide information representative of the degree of rotation; and

wherein the display orientation module is configured to automatically adjust the
orientation of the content displayed on the display screen (110) responsive to the information

from the mode sensor; optionally, wherein the display orientation module is configured to:

HP Inc. - Exhibit 1005 - P 546
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automatically display the content in a first orientation relative to the longitudinal axis
responsive to the information indicating that the degree of rotation of the display component
(102) is less than approximately 180 degrees relative to the base (104); and

automatically display the content in a second orientation relative to the longitudinal axis
responsive to the information indicating that the degree of rotation of the display component
(102) is greater than approximately 180 degrees relative to the base (104);

wherein the second orientation is at approximately 180 degrees relative to the first

orientation.

6. The portable computer (100) of claim 2, further comprising a mode sensor configured to
detect a current display mode of the portable computer (100); and

wherein the display orientation module selects the orientation of the content displayed on
the display screen (110) from one of the plurality of orientations relative to the longitudinal axis

responsive to the current display mode detected by the mode sensor.

7. The portable computer (100) of claim 1, wherein plurality of display modes further comprises
a closed mode; and

wherein, in the closed mode, the display screen (110) is disposed substantially against the
base (104).

8. The portable computer (100) of claim 7, wherein rotating the display component (102) about
the longitudinal axis up to approximately 180 degrees from the closed mode configures the
portable computer (100) into the laptop mode; and

wherein rotating the display component (102) about the longitudinal axis beyond
approximately 180 degrees from the closed mode configures the portable computer (100) into the
casel mode; optionally, wherein the display component (102) is rotatable about the longitudinal

axis up to approximately 320 degrees from the closed mode.
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9. The portable computer (100) of claim 1, further comprising a scroll wheel (132) disposed at
least partially within the base (104) and rotatable about the longitudinal axis, the scroll wheel
(132) configured to permit a user to control at least one of operating parameters of the portable

computer (100) and the content displayed on the display screen (110).

10. The portable computer (100) of claim 9, further comprising a first navigation button

(166;168) disposed on one of the base (104) and the display component (102) and configured to
permit the user to manipulate selected content displayed on the display screen (110); optionally,
wherein a default operation of the first navigation button (166;168) is selected responsive to the

display mode of the portable computer (100).

11. The portable computer (100) of claim 10, wherein the display screen (110) is configured to
display at least one of a plurality of modes of content; and

wherein the navigation button (166;168) is configured to permit the user to select for
display one of the plurality of modes of content; or wherein the first navigation button (166;168)
is user-accessible in each of the laptop mode and the easel mode; or further comprising a second
navigation button (166;168);

wherein the first navigation button (166;168) is disposed on a major surface of the base
(104); and

wherein the second navigation button (166;168) is disposed on a minor surface of the

base (104).

12. The portable computer (100) of claim 9, wherein the scroll wheel (132) is configured to

permit the user to select a mode of content for display on the display screen (110); or wherein the

scroll wheel (132) is configured to permit the user to control a volume of sound played by the
portable computer (100); or further comprising a hinge assembly at least partially housed within

the base (104) and configured to rotatably couple the display component (102) to the base (104);

HP Inc. - Exhibit 1005 - Page 54
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optionally, wherein the scroll wheel (132) is disposed at least partially within the hinge

assembly.

13. The portable computer (100) of claim 1, further comprising:
a foot disposed along at least a portion of the base (104) and configured to support the

portable computer (100) when in the easel mode.

14. The portable computer (100) of claim 11, wherein the scroll wheel (132) is further
configured to permit the user to control the at least one operating parameters of the portable
computer (100) and the content displayed on the screen by providing a default operation selected

responsive to the display mode of the portable computer (100).

15. The portable computer (100) of claim 1, wherein the portable computer (100) includes a
single display screen (110).

43716. The portable computer (100} of claim 1, wherein the portable computer is configured to

prevent the portable computer from responding to keyboard input when the portable computer is

in the frame mode.
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patentamt Postbus 5818 )
European 2280 HV Rijswijk
Patent Office NETHERLANDS
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i Formalities Officer
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Application No. Ref. i Date

09 727 165.4 - 1959 P132767EP 22.11.2016

Applicant

Litl, LLC

Communication pursuant to Article 94(3) EPC

The examination of the above-identified application has revealed that it does not meet the requirements of the
European Patent Convention for the reasons enclosed herewith. If the deficiencies indicated are not rectified
the application may be refused pursuant to Article 97(2) EPC.

You are invited to file your observations and insofar as the deficiencies are such as to be rectifiable, to correct
the indicated deficiencies within a period

of 4 months

from the notification of this communication, this period being computed in accordance with Rules 126(2) and
131(2) and (4) EPC. One set of amendments to the description, claims and drawings is to be filed within the
said period on separate sheets (R. 50(1) EPC).

If filing amendments, you must identify them and indicate the basis for them in the application as filed. Failure
to meet either requirement may lead to a communication from the Examining Division requesting that you
correct this deficiency (R. 137(4) EPC).

Failure to comply with this invitation in due time will result in the application being deemed to be
withdrawn (Art. 94(4) EPC).

Registered letter
EPC Form 2001 11.16TRI
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Datum Blatt Anmelde-Nr:
Date 22.11.2016 Sheet 1 ApplicatonNo: 09 727 165.4

Date Fedille Demande n°:

The examination is being carried out on the following application documents

Description, Pages

1,3-24 as published

2 filed in electronic form on 10-01-2011

Claims, Numbers

1-16 filed in electronic form on 01-06-2016

Drawings, Sheets

1/25-25/25 as published

Reference is made to the following documents:

D3 EP 0 588 210 A (HITACHI LTD [JP]) 23 March 1994 (1994-03-23)

D4 US 6 154 359 A (KAMIKAKAI HIDEAKI [JP] ET AL) 28 November 2000
(2000-11-28)

The following documents are cited by the Examiner. A copy of the documents is

annexed to the communication and the numbering will be adhered to in the rest of the
procedure.

D5 WO 95/24007 A1 (LANE JEFFREY P [US]) 8 September 1995
(1995-09-08)

D6 GB 2 321 982 A (FUJITSU ICL COMPUTERS QY [FI]) 12 August 1998
(1998-08-12)

D7 JP H06 242853 A (HITACHI LTD; HITACHI COMPUTER ENG) 2
September 1994 (1994-09-02)

D8 US 7 164 432 B1 (AMEMIYA RYQJI [JP]) 16 January 2007 (2007-01-16)

D9 US 6 493 216 B1 (LIN WEN-CHENG [TW]) 10 December 2002

(2002-12-10)

EPQO Form 2606 01.81TRI
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Datum Blatt Anmelde-Nr:

Date 22.11.2016 Sheet 2 ApplicatonNo: 09 727 165.4
Date Feuille Demande n°:
1 The applicant's effort to remedy the deficiencies identified in the previous

communication is acknowledged. However, the Examining Division is notin a
position to issue a communication under Rule 71(3) EPC.

2 The present application does not meet the requirements of Article 52(1) EPC
because the subject-matter of claim 1 does not involve an inventive step
within the meaning of Article 56 EPC.

2.1 D5 discloses a portable computer configurable between plurality of display
modes including a laptop mode, a frame mode, and an easel mode (page 5,
line 5, "...portable computer...” and figures 6,8,9 or 20,25,28), the portable
computer comprising:

a display component including a display screen configured to display content
(page 5, lines 5-22, "...be a portable computer comprising first module
14 (e.g. a keyboard) and second module 18 (e. g. a display)...");

a base comprising an integrated keyboard (page 5, lines 5-22, "...be a
portable computer comprising first module 14 (e.g. a keyboard) and
second module 18 (e. g. a display)...”);

an accelerometer to detect a current display mode among the plurality of
display modes of the portable computer (page 5, lines 23-37, "...position-
indicating mechanism 38..."); and

a hinge assembly configured to rotatably couple the display component to the
base (fig.1-3, page 6, lines 7-24, "...Connector 54 mechanically couples
first module 14 and second module 18...");

wherein the hinge assembly is configured to permit rotation of the display
component and/or the base about a single axis to configure the portable
computer between the laptop mode and the easel mode (Figures 6 and 8);

wherein the single axis is a longitudinal axis running along an interface
between the display component and the base (Figures 6 and 8); and

wherein the display component is rotatable about the longitudinal axis
(Figures 6 and 8);

wherein in the easel mode, the display component and the base are
configured relative to one another such that the display screen and the
keyboard face away from each other, with the display screen oriented toward
the operator of the portable computer and the keyboard oriented away from

EPQO Form 2606 01.91TRI
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Datum Blatt Anmelde-Nr:
Date 22.11.2016 Sheet 3 ApplicatonNo: 09 727 165.4

Date Fedille Demande n°:

the operator of the portable computer (figure 8 and page 8, lines 9-23, "...In
FIG. 8, the rotation of second module 18 exceeds 270 , useful
particularly when only visual display 35 need be accessible..."); and

wherein in the frame mode, the display screen is disposed at an angle
beyond approximately 180 degrees, measured about the longitudinal axis,
relative to the base, and wherein the display screen is oriented towards the
operator, the base contacts a surface, and the keyboard is directed towards
the surface (figure 9 and page 8, lines 9-23, "...FIG. 9, finally, shows
second module 18 rotated approximately 360 relative to first module 14
(or vice-versa), exposing visual display 35 for use as, for example, a
tablet for pen-based computing....” or figure 28).

The subject-matter of claim 1 therefore differs from this known device in that
an accelerometer is used to detect a current display mode, whereas in D5 a
mercury switch is used for the same purpose.

The problem to be solved by the present invention may therefore be regarded
as is providing alternative means for detecting the display's orientation.

The solution proposed in claim 1 of the present application cannot be
considered to involve an inventive step (Articles 52(1) and 56 EPC) since the
claimed alternative is known, as exemplified in document D8, col.13, lines
30-44, "...According to the configuration described above, the CPU 30 detects
the angle of rotation of the display section 3 about the X-axis by the three-axis
gyro sensor 61, and rotates the multi-window screen 83 displayed on the
liquid crystal panel 7 based on the detected angle of rotation and the rotation
angle ranges in the respective upward, downward left and right directions to
change the orientation in which the multi-window screen 83 is displayed...”
and fig 14. The accelerometer is described in D8 as providing the same
advantages as in the present application. The skilled person would therefore
regard it as a normal option to include this feature in the device described in
D5 in order to solve the problem posed.

As a consequence, the subject-matter of claim 1 lacks an inventive step.

EPO Form 2606 01.91TRI
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Datum Blatt Anmelde-Nr:

Date 22.11.2016 Sheet 4 ApplicatonNo: 09 727 165.4
Date Feuille Demande n°:
2.2 For the sake of completeness, it is pointed out that documents D6 (figures

1,2, and 4A) or D7 ( figures 1,3 and 5) also disclose a portable computer
configurable between plurality of display modes including a laptop mode, a
frame mode, and an easel mode. The devices disclosed therein merely differ
from the subject-matter of claim 1 in the means used for detecting the
orientation of the display. Hence, the subject-matter of claim 1 also lacks an
inventive step regarding the disclosure of said documents for similar reasons
as brought forward under par. 2.1 above.

3 The subject-matter of dependent claims 2-16 is also not allowable, Article
52(1) EPC, because it is not inventive, Article 56 EPC.

3.1 Claim 2: anticipated by D5, page 5, lines 23-37, "...position-indicating
mechanism 38...".

3.2 Claims 3,5,6: anticipated by D5, page 5, lines 23-37.
3.3 Claim 4: anticipated by D5, see figure 21.

3.4 Claim 7: anticipated by D5, see figure 19.

3.5 Claim 8: anticipated by D5, see figures 5-9.

3.6 Claims 9-12,14: improving the operability of the computer by adding further
input devices in a configuration which is known in the field, i.e, buttons or
scroll wheels located in the hinge mechanism (e.g see D3), merely represents
an obvious choice for the skilled person. Furthermore, the feature of changing
the function assigned to an input device according to the mode of operation of
a device is obvious.

3.7 Claim 13: anticipated by D5, see figure 1.
3.8 Claim 15: obvious implementation, e.g. see D9, fig7.

3.9 Claim 16: anticipated by D5, page 6, lines 1-8, "...whether to render keys 36
of first module 14 inoperable when unused..." or D4, see figure 9 and Col.7,
lines 15-16, "...and the keyboard 6 may be disabled...”

4 Itis not at present apparent which part of the application could serve as a
basis for a new, allowable claim. Should the applicant nevertheless regard
some particular matter as patentable, an independent claim should be filed
taking account of Rule 43(1) EPC. The applicant should also indicate in the
letter of reply the difference of the subject-matter of the new claim vis-a-vis
the state of the art and the significance thereof.

EPQO Form 2606 01.81TRI
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Datum Blatt Anmelde-Nr:
Date 22.11.2016 Sheet 5 ApplicatonNo: 09 727 165.4

Date Fedille Demande n°:

When filing an amended set of claims, the applicant should also take into
account the following remarks:

4.1 Any amended independent claim should be filed in the two-part from (cf. Rule
43(1) EPC).

4.2 The applicant should bring the description into conformity with the amended
claims. Care should be taken during revision, especially of the introductory
portion and any statements of problem or advantage, not to add subject-
matter which extends beyond the content of the application as originally filed
(Article 123(2) EPC).

4.3 In order to facilitate the examination of the conformity of the amended
application with the requirements of Article 123(2) EPC, the applicant is
requested to clearly identify the amendments carried out, irrespective of
whether they concern amendments by addition, replacement or deletion, and

to indicate the passages of the application as filed on which these amend-
ments are based.
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/HGF

European Patent Office
80298 MUNICH
Germany

23 March 2017

Our ref: P132767EP / VLJ / LGR

Dear Sirs

European Patent Application No 09727165.4
PORTABLE COMPUTER WITH MULTIPLE DISPLAY CONFIGURATIONS
Litl, LLC

We reply herewith to the communication dated 22 November 2016 and enclose:
« Amended claims 1-16 to replace the claims currently on file; and
« aversion of the amended claims showing the changes made.

Claim Amendments and Basis (Article 123(2) EPC)

Claim 1 has been amended to recite “A portable computer (100) configurable between plurality of
display modes including a laptop mode, a frame mode, and an easel mode, the portable computer (100)
comprising: [...] a display manager configured to display computer content on the display component
and vary the computer content displayed responsive to detecting a transition between at least the
laptop_and easel modes, wherein the display manager is further configured to enlarge the computer
content displayed on the display component responsive to a transition from the laptop mode to the
easel mode”. Basis for this amendment may be found in at least page 20, lines 7-17.

Inventive Step (Article 56 EPC)

Document D5 discloses ‘“fa] modular, reconfigurable system designed fo permit coupling and
decoupling of devices or components (14, 18) of varying types, including portable computers” (see, e.g.,
Abstract). Document D5 does not disclose varying the size of content displayed in response to a
transition between laptop and easel modes. Consequently, Document D5 fails to teach “a display
manager configured to display computer content on the display component and vary the computer
content displayed responsive to detecting a transition between at least the laptop and easel modes,
wherein the display manager is further configured to enlarge the computer content displayed on the
display component responsive to a fransition from the lapfop mode fo the easel mode’ as recited in
claim 1.

The novel features solve a technical problem of how to improve the usability of a portable computer.
There is no teaching in the cited art which would lead the Skilled Person to the solution of the technical
problem, and therefore it is submitted that claim 1 is inventive.

Dependent claims 2-16 are inventive at least by virtue of their dependency.

Aberdeen Amsterdam Basel Birmingham Edinburgh Glasgow Leeds
London Manchester Newcastle Oxford Sheffield The Hague York

HGF Limited is registered in England and Wales with registered number 8998652. Its registered office is at 1 City Walk, Leeds, LS11 9DX, UK.
Regulated by the Intellectual Property Regulation Board
® HGF is a registered trade mark

Fountain Precinct, Balm Green, Tel: +44(0) 114 274 3700 h f Com
Sheffield, Fax: +44(0) 114 273 0312 -
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2
23 March 2017

Conclusion

We trust the amendments are acceptable to the Examiner and look forward to receiving a
Communication under Rule 71(3) EPC.

in the event that any matters remain outstanding, the examiner is invited to contact the undersigned by
telephone in order that those issues can be speedily resolved.

As a formal precautionary measure, in the event that the Examining Division is minded to refuse this
application without further written procedure, we hereby request oral proceedings via video conference.
Please ensure that an IP technology video conferencing facility is available at the time of any
appointment of the proceedings. If the Examining Division is of the view that it would refuse the video
conferencing request, please inform us of the reasons for the refusal in accordance with GL Part E, II,
11.1.1. The applicant reserves the right to request appearance at any oral proceedings in person and
will notify the EPO if this is the case.

The deletion of any subject matter from the present application does not constitute abandonment of that
subject matter and is without prejudice to reinstating the same or to filing a divisional application for the
same.

Yours faithfully

Vincent Jennings

European Patent Attorney

For and on behalf of HGF Limited
Association No. 145
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Européisches
Patentamt

European
Patent Office

9

Representative:
HGF Limited
145

Balm Green

Office européen
des brevets

Letter accompanying subsequently filed items

Sheffield South Yorkshire S1 2JA

United Kingdom

Phone: +44 114 274 3700
Fax: +44 114 273 0312

E-mail: docketing@hgf.com

80298 Munich
Germany
Tel. +49(0)89 2399-0 | Fax -4465

P.O. Box 5818

2280 HV Rijswijk

Netherlands

Tel. +31(0)70 340-2040 | Fax -3016

10958 Berlin
Germany
Tel. +49(0)30 25901-0 | Fax -840

The document(s) listed below is (are) subsequently filed documents pertaining to the following application:

Application number

Applicant's or representative's reference

09727165.4

P132767EP/VLJ

Description of document

Original file name

Assigned file name

(Clean).pdf

1 |Reply to examination report P132767EP HGF - EPO - Response to EXRE3-1.pdf
Art 94(3).pdf
2 |Amended claims (clean copy) P132767EP Amended Claims CLMS-1.pdf

3 |Amended claims with annotations

P132767EP Amended Claims
{Annotated).pdf

CLMS-HWA-1.pdf

Payment

1 Mode of payment

Not specified

Annotations

SUBJECT MATTER(HGF Limited; 23.03.2017)

1. Remark(Annotate)

Throughout the entire pendency of this application, the Applicant is not abandoning any of the subject matter of the application as filed. In

particular the applicant reserves the right to claim any deleted subject matter by way of divisional application.

Signatures

Place:

Date:

Signed by:
Association:
Representative name:

Capacity:

P132767EP/VLJ

Sheffield, UK

23 March 2017

Vincent Jennings 22592
HGF Limited

Vincent Jennings

(Representative)
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CLAIMS

1. A portable computer (100) configurable between plurality of display modes including a laptop
mode, a frame mode, and an easel mode, the portable computer (100) comprising:

a display component (102) including a display screen (110) configured to display content;

a base (104) comprising an integrated keyboard (106);

an accelerometer to detect a current display mode among the plurality of display modes
of the portable computer; and

a display manager configured to display computer conlent on the display component and

vary the computer content displaved responsive to detecting o transition between at least the

laptop and easel modes. wherein the display manager is further configured to enlarge the

computer content displaved on the display component responsive 1o a transition from the laptop

mode Lo the eusel mode;

a hinge assembly configured to rotatably couple the display component (102) to the base
(104);

wherein the hinge assembly is configured to permit rotation of the display component
(102) and/or the base (104) about a single axis (101) to configure the portable computer (100)
between the laptop mode and the easel mode;

wherein the single axis (101) is a longitudinal axis running along an interface between the
display component (102) and the base (104); and wherein the display component (102) is
rotatable about the longitudinal axis;

wherein in the easel mode, the display component (102) and the base (104) are
configured relative to one another such that the display screen (110) and the keyboard (106) face
away from each other, with the display screen (110) oriented toward the operator of the portable
computer and the keyboard (106) oriented away from the operator of the portable computer; and

wherein in the frame mode, the display screen (110) is disposed at an angle beyond

approximately 180 degrees, measured about the longitudinal axis, relative to the base (104), and

HP Inc. - Exhibit 1005 —If;aggeel 4?) 48



wherein the display screen (110) is oriented towards the operator, the base contacts a surface

(212), and the keyboard (106) is directed towards the surface (212).

2. The portable computer (100) of claim 1, further comprising a display orientation module
configured to control an orientation of the content displayed on the display screen (110); wherein
the orientation of the content displayed on the display screen (110) is configurable among a

plurality of orientations relative to the longitudinal axis.

3. The portable computer (100) of claim 2, wherein the plurality of orientations comprises a first
orientation relative to the longitudinal axis and a second orientation relative to the longitudinal
axis; and

wherein when display orientation module is configured to automatically display the
content in the first orientation when the portable computer (100) is configured into the laptop
mode and in the second orientation when the portable computer (100) is configured into the easel

mode.

4. The portable computer (100) of claim 2, wherein the plurality of display modes further
comprises 4 flat mode in which the display component (102) is disposed at an angle of
approximately 180 degrees, measured about the longitudinal axis, relative to the base (104);
preferably, wherein the plurality of orientations comprises a first orientation relative to the
longitudinal axis, a second orientation relative to the longitudinal axis, and a third orientation
relative to the longitudinal axis; and

wherein, in the flat mode, the orientation of the content displayed on the display screen
(110) is configurable among the first, second and third orientations responsive to a user input;
optionally, wherein the second orientation is 90 degrees relative to the first orientation; and

wherein the third orientation is 180 degrees relative to the first orientation.
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5. The portable computer (100) of claim 2, further comprising a mode sensor configured to
detect a degree of rotation of the display component (102) relative to the base (104) and to
provide information representative of the degree of rotation; and

wherein the display orientation module is configured to automatically adjust the
orientation of the content displayed on the display screen (110) responsive to the information
from the mode sensor; optionally, wherein the display orientation module is configured to:

automatically display the content in a first orientation relative to the longitudinal axis
responsive to the information indicating that the degree of rotation of the display component
(102) is less than approximately 180 degrees relative to the base (104); and

automatically display the content in a second orientation relative to the longitudinal axis
responsive to the information indicating that the degree of rotation of the display component
(102) is greater than approximately 180 degrees relative to the base (104);

wherein the second orientation is at approximately 180 degrees relative to the first

orientation.

6. The portable computer (100) of claim 2, further comprising a mode sensor configured to
detect a current display mode of the portable computer (100); and

wherein the display orientation module selects the orientation of the content displayed on
the display screen (110) from one of the plurality of orientations relative to the longitudinal axis

responsive to the current display mode detected by the mode sensor.

7. The portable computer (100) of claim 1, wherein plurality of display modes further comprises
a closed mode; and
wherein, in the closed mode, the display screen (110) is disposed substantially against the

base (104).
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8. The portable computer (100) of claim 7, wherein rotating the display component (102) about
the longitudinal axis up to approximately 180 degrees from the closed mode configures the
portable computer (100) into the laptop mode; and

wherein rotating the display component (102) about the longitudinal axis beyond

approximately 180 degrees from the closed mode configures the portable computer (100) into the

casel mode; optionally, wherein the display component (102) is rotatable about the longitudinal
axis up to approximately 320 degrees from the closed mode.

9. The portable computer (100) of claim 1, further comprising a scroll wheel (132) disposed at
least partially within the base (104) and rotatable about the longitudinal axis, the scroll wheel
(132) configured to permit a user to control at least one of operating parameters of the portable

computer (100) and the content displayed on the display screen (110).

10. The portable computer (100) of claim 9, further comprising a first navigation button

(166;168) disposed on one of the base (104) and the display component (102) and configured to
permit the user to manipulate selected content displayed on the display screen (110); optionally,
wherein a default operation of the first navigation button (166;168) is sclected responsive to the

display mode of the portable computer (100).

11. The portable computer (100) of claim 10, wherein the display screen (110) is configured to
display at least one of a plurality of modes of content; and

wherein the navigation button (166;168) is configured to permit the user to select for
display one of the plurality of modes of content; or wherein the first navigation button (166;168)
is user-accessible in each of the laptop mode and the easel mode; or further comprising a second
navigation button (166;168);

wherein the first navigation button (166;168) is disposed on a major surface of the base
(104); and

wherein the second navigation button (166;168) is disposed on a minor surface of the

base (104).
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12. The portable computer (100) of claim 9, wherein the scroll wheel (132) is configured to
permit the user to select a mode of content for display on the display screen (110); or wherein the
scroll wheel (132) is configured to permit the user to control a volume of sound played by the
portable computer (100); or further comprising a hinge assembly at least partially housed within
the base (104) and configured to rotatably couple the display component (102) to the base (104);
optionally, wherein the scroll wheel (132) is disposed at least partially within the hinge

assembly.

13. The portable computer (100) of claim 1, further comprising:
a foot disposed along at least a portion of the base (104) and configured to support the

portable computer (100) when in the easel mode.

14. The portable computer (100) of claim 11, wherein the scroll wheel (132) is further
configured to permit the user to control the at least one operating parameters of the portable
computer (100) and the content displayed on the screen by providing a default operation selected

responsive to the display mode of the portable computer (100).

15. The portable computer (100) of claim 1, wherein the portable computer (100) includes a
single display screen (110).

16. The portable computer (100) of claim 1, wherein the portable computer is configured to
prevent the portable computer from responding to keyboard input when the portable computer is

in the frame mode.
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European Patent Office
P g 80298 MUNICH
GERMANY

European
Patent Office

Office européen
des brevets

Questions about this communication ?
Contact Customer Services at www.epo.org/contact

HGF Limited
Fountain Precinct
Balm Green
Sheffield S1 2JA
ROYAUME UNI

Date

01-09-2017

Reference Application No./Patent No.

P132767EP 09727165.4 - 1879 / 2283407

Applicant/Proprietor

Litl, LLC

Summons to attend oral proceedings pursuant to Rule 115(1) EPC

You are hereby summoned to attend oral proceedings arranged in connection with the above-mentioned
European patent application.

The matters to be discussed are set out in the communication accompanying this summons (EPO Form
2906).

The oral proceedings, which will not be public, will take place before the Examining Division

oh 08.03.18 at 09.00 hrs as a video-conference

No changes to the date of the oral proceedings can be made, except on serious grounds (see OJ EPO
1/2009, 68). If you do not appear as summoned, the oral proceedings may continue without you (R. 115(2)
EPC, see also OJ EPO 10/2008, 471).

Your attention is drawn to Rule 4 EPC, regarding the language of the oral proceedings, and to the Special
edition No. 3 OJ EPO 2007, L.1., concerning the filing of authorisations for company employees and
lawyers acting as representatives before the EPO.

The final date for making written submissions and/or amendments (R. 116 EPC) is 08.02.18.

During the video-conference the examining division will be located in Room S0.14 at the EPO Patentlaan
3-9, Rijswijk (NL).

In this respect, you are informed that the EPQO video-conference studios employ IP technology (SIP or
H.323, Videocoding CIF H.261, H.263, H.264, Audiocoding G.711, G.722, max. transmission rate 1024
Kbit/s). Your video-conference equipment should meet a minimum transmission rate of at least 256 Kbit/s,
but at least 384 Kbit/s is preferred.

Concerning establishing the required video-conference link you are further informed of the following:

- conference room video IP address: 690792112@cvc.epo.org
- conference room telefax number: (0031) 70 340 9119
- conference room telephone number: (0031) 70 340 9112
- telephone number in case of connection difficulties: (0031) 70 340 4444

The applicant or representative is encouraged to set up a connection to a demonstration system well
before the oral proceedings take place. For this purpose please connect to the demo system under
"demo01@cvc.epo.org” at any time.

Registered letter with advice of delivery to EPO postal service: 29.08.17
EPO Form 2008 04.17 [ORALO3=S6IP] (29/08/17) HP In@age kexkabit 1005 -
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Please supply the EPO as soon as possible with the following information concerning your
videoconference studio:

- type and name of VICO equipment

- telephone and fax number of the studio including country and area code
- dialling number to reach the studio including country and area code

- transmission speed in Khit/s

- hame of contact person with telephone number and email address
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Datum Blatt Anmelde-Nr:
Date 01.09.2017 Sheet 1 ApplicatonNo: 09 727 165.4

Date Fedille Demande n°:

The examination is being carried out on the following application documents

Description, Pages

1,3-24 as published

2 filed in electronic form on 10-01-2011

Claims, Numbers

1-16 filed in electronic form on 23-03-2017

Drawings, Sheets

1/25-25/25 as published

Reference is made to the following documents:

D3 EP 0588 210 A (HITACHI LTD [JP]) 23 March 1994 (1994-03-23)

D5 WO 95/24007 A1 (LANE JEFFREY P [US]) 8 September 1995
(1995-09-08)

D8 US 7 164 432 B1 (AMEMIYA RYQJI [JP]) 16 January 2007 (2007-01-16)

D9 US 6 493 216 B1 (LIN WEN-CHENG [TW]) 10 December 2002

(2002-12-10)

1 The applicant's effort to remedy the deficiencies identified in the previous
communication is acknowledged. However, the Examining Division is notin a
position to issue a communication under Rule 71(3) EPC. In view of the
current state of the proceedings, Oral Proceedings are considered
appropriate to discuss the objections concerning the application

2 The amendment filed with the letter dated 23.03.2017 introduces subject-
matter which extends beyond the content of the application as filed, contrary
to Article 123(2) EPC. The amendment concerned is the following:

EPQO Form 2606 01.81TRI
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Datum Blatt Anmelde-Nr:

Date 01.09.2017 Sheet 2 ApplicatonNo: 09 727 165.4
Date Fedille Demande n°:
2.1 Claim 1 introduces the feature of "configured to enlarge the computer content

displayed on the display”. The original application merely provides a basis for
the following (see page 20): "when the portable computer 100 is configured
into the easel mode, the display may automatically adjust to “full screen
view” (i.e., the displayed image or video is displayed on the full screen size,
rather than in a window) to allow for comfortable viewing". The introduced
feature "enlarging content" is not equivalent to the disclosed feature of "full
screen view" as it is much broader. The term "enlarging” implies further
implementations, as for example zooming displayed objects, which are not
covered by the originally disclosed feature of "full screen view". The original
application does not provide a basis for such a generalisation.

2.2 Notwithstanding the above-mentioned Article 123(2) objections, an opinion
regarding the presence of an inventive step is given subsequently. Although
an objection under Article 123(2) EPC generally prevents carrying out a
detailed examination, for reasons of procedural efficiency, the Examining
Division will consider for the rest of this communication as if the added
subject-matter objection is overcome by the applicant.

3 The present application does not meet the requirements of Article 52(1) EPC
because the subject-matter of claim 1 does not involve an inventive step
within the meaning of Article 56 EPC.

3.1 D5 discloses a portable computer configurable between plurality of display
modes including a laptop mode, a frame mode, and an easel mode (page 5,
line 5, "...portable computer..." and figures 6,8,9 or 20,25,28), the portable
computer comprising:

a display component including a display screen configured to display content
(page 5, lines 5-22, ""...be a portable computer comprising first module
14 (e.g. a keyboard) and second module 18 (e. g. a display)...");

a base comprising an integrated keyboard (page 5, lines 5-22, "...be a
portable computer comprising first module 14 (e.g. a keyboard) and
second module 18 (e. g. a display)...”);

an acceleremeter to detect a current display mode among the plurality of
display modes of the portable computer (page 5, lines 23-37, "...position-
indicating mechanism 38..."); and

EPQO Form 2606 01.91TRI
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Datum Blatt Anmelde-Nr:
Date 01.09.2017 Sheet 3 ApplicatonNo: 09 727 165.4

Date Fedille Demande n°:

a display manager configured to display computer content on the display
component and vary the computer content displayed responsive to detecting
a transition between at least the laptop and easel modes (page 5, line 35 -
page 6, line 6, "...weather the information to appear on visual display 35
should be in "landscape” or "portrait” position as the visual display 35
is spatially configured, the direction in which to move a curser of
second module 18 when a visual display..." ),-whereinthe-display-manager

a hinge assembly configured to rotatably couple the display component to the
base (fig.1-3, page 6, lines 7-24, "...Connector 54 mechanically couples
first module 14 and second module 18...");

wherein the hinge assembly is configured to permit rotation of the display
component and/or the base about a single axis to configure the portable
computer between the laptop mode and the easel mode (Figures 6 and 8);

wherein the single axis is a longitudinal axis running along an interface
between the display component and the base (Figures 6 and 8); and

wherein the display component is rotatable about the longitudinal axis
(Figures 6 and 8);

wherein in the easel mode, the display component and the base are
configured relative to one another such that the display screen and the
keyboard face away from each other, with the display screen oriented toward
the operator of the portable computer and the keyboard oriented away from
the operator of the portable computer (figure 8 and page 8, lines 9-23, "...In
FIG. 8, the rotation of second module 18 exceeds 270 , useful
particularly when only visual display 35 need be accessible..."); and

wherein in the frame mode, the display screen is disposed at an angle
beyond approximately 180 degrees, measured about the longitudinal axis,
relative to the base, and wherein the display screen is oriented towards the
operator, the base contacts a surface, and the keyboard is directed towards
the surface (figure 9 and page 8, lines 9-23, "...FIG. 9, finally, shows
second module 18 rotated approximately 360 relative to first module 14
(or vice-versa), exposing visual display 35 for use as, for example, a
tablet for pen-based computing....”" or figure 28).

The subject-matter of claim 1 therefore differs from this known device in that

EPO Form 2606 01.91TRI
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Datum Blatt Anmelde-Nr:
Date 01.09.2017 Sheet 4 ApplicatonNo: 09 727 165.4

Date Fedille Demande n°:

(i) an accelerometer is used to detect a current display mode, whereas in D5
a mercury switch is used for the same purpose and

(i) the display manager is further configured to enlarge the computer content
displayed on the display component responsive to a transition from the laptop
mode to the easel mode.

These differences are completely independent and result merely in a
juxtaposition of functionally independent components (see the Guidelines Part
G-VII,7). Therefore, they will be dealt with separately.

Feature (i):

The problem to be solved may be regarded as is providing alternative means
for detecting the display's orientation.

The solution proposed in claim 1 of the present application cannot be
considered to involve an inventive step (Articles 52(1) and 56 EPC) since the
claimed alternative is known, as exemplified in document D8, col.13, lines
30-44, "...According to the configuration described above, the CPU 30 detects
the angle of rotation of the display section 3 about the X-axis by the three-axis
gyro sensor 61, and rotates the multi-window screen 83 displayed on the
liquid crystal panel 7 based on the detected angle of rotation and the rotation
angle ranges in the respective upward, downward left and right directions to
change the orientation in which the multi-window screen 83 is displayed..."
and fig 14. The accelerometer is described in D8 as providing the same
advantages as in the present application. The skilled person would therefore
regard it as a normal option to include this feature in the device described in
D5 in order to solve the problem posed.

Feature (ii):

D5 discloses a computer having a plurality of display modes. The display
mode may be adapted according to the detected configuration mode of the
device.

The problem to be solved therefore merely resides in the provision of a further
rendering mode to be used in the easel mode.

EPQO Form 2606 01.81TRI

HP Inc. - Exhibit 1 - 48
nc xhibit 1005 aaggeeZ% 0%48



Datum Blatt Anmelde-Nr:
Date 01.09.2017 Sheet 5 ApplicatonNo: 09 727 165.4

Date Fedille Demande n°:

The solution proposed in claim 1 of the present application cannot be
considered to involve an inventive step (Articles 52(1) and 56 EPC). The
choice of associating any known and commonly used display mode, including
the claimed "full screen view", to any one of the configuration modes of the
device does not involve any inventive activity from the skilled person. The
skilled person would regard it a normal design procedure to implement such a
display mode in the easel mode.

As a consequence, the subject-matter of claim 1 lacks an inventive step.

4 The subject-matter of dependent claims 2-16 is also not allowable, Article
52(1) EPG, because it is not inventive, Article 56 EPC.

41 Claim 2: anticipated by D5, page 5, lines 23-37, "...position-indicating
mechanism 38...".

4.2 Claims 3,5,6: anticipated by D5, page 5, lines 23-37.
4.3 Claim 4: anticipated by D5, see figure 21.

4.4 Claim 7: anticipated by D5, see figure 19.

4.5 Claim 8: anticipated by D5, see figures 5-9.

4.6 Claims 9-12,14: improving the operability of the computer by adding further
input devices in a configuration which is known in the field, i.e, buttons or
scroll wheels located in the hinge mechanism (e.g see D3), merely represents
an obvious choice for the skilled person. Furthermore, the feature of changing
the function assigned to an input device according to the mode of operation of
a device is obvious.

4.7 Claim 13: anticipated by D5, see figure 1.
4.8 Claim 15: obvious implementation, e.g. see D9, fig7.

4.9 Claim 16: anticipated by D5, page 6, lines 1-8, "...whether to render keys 36
of first module 14 inoperable when unused..." or D4, see figure 9 and Col.7,
lines 15-16, "...and the keyboard 6 may be disabled...".

5 Considering the objections raised above, and the fact that the whole
application as filed appears to contain no additional subject-matter which
might form the basis of an allowable claim, refusal of the application under
Article 97(2) EPC is to be expected.

EPQO Form 2606 01.81TRI
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Datum Blatt Anmelde-Nr:

Date 01.09.2017 Sheet 6 ApplicatonNo: 09 727 165.4
Date Feuille Demande n°:
5.1 Should the applicant nevertheless regard some particular matter as allowable,

an independent claim could be submitted.
The applicant should indicate in the letter of reply:

(1) the difference of the subject-matter of any new claim vis-a-vis the state of
the art and the technical significance thereof,

(2) the technical problem solved by this difference,

(3) how this technical problem is solved in a non-obvious manner by the
features of the independent claim(s).

5.2 The attention of the applicant is drawn to the fact that the application may not
be amended in such a way that it contains subject-matter which extends
beyond the content of the application as filed (Article 123(2) EPC).

5.3 In order to facilitate the examination of the conformity of the amended
application with the requirements of Article 123(2) EPC, the applicant should
clearly identify the amendments carried out, irrespective of whether they
concern amendments by addition, replacement or deletion, and to indicate the
passages of the application as filed on which these amendments are based
(see Guidelines H-Il,2.1). If the applicant regards it as appropriate these
indications should be submitted e.g. on a marked-up copy of the relevant
parts of the application as filed.

54 The Examining Division is of the opinion that Oral Proceedings would be
appropriate in order to ensure an efficient procedure of this patent application.
Should the applicant wish to present argumentation or amendments for the
Division's consideration in the hope that the need for Oral Proceedings be
obviated then this should be done prior to the date set in the summons (Rule
116 EPC) which this annex accompanies. The Applicant should at all times
be aware that such amendments will be allowed into the procedure at the
Examining Division's discretion (Rule 137(3) EPC).

5.5 Whilst the examining division is aware of the need for economy and the costs
linked to the presence of parties at Oral Proceedings, as well as the costs
borne by the EPQ, it is their view that this is the most appropriate course of
action in the present case. Should the applicant so wish, an appealable
decision on the file as it stands may be requested. Such a decision is given in
standard form, referring to the previous communications including objections
to which the applicant has had opportunity to comment and to the request,
which must be made in writing (see Guidelines C-V, 15 and E-IX, 4.4). In the
event of timely request and issuance of such a decision, the Oral Proceedings

EPQO Form 2606 01.91TRI
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Date Fedille Demande n°:

would no longer take place. The applicant should realise that filing further
amendments or argumentation in response to the summons to oral
proceedings may preclude the examining division from acceding to such a
request.

5.6 The attention of the applicant is finally drawn to the Notice in the Official
Journal OJ EPO 2013, 603 according to which handwritten amendments to
the European patent application, even during oral proceedings, are no longer
accepted (Rule 50(1) EPC, Rule 49(8) EPC).
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Ourref: P132767EP /VLJ /LGR

Dear Sirs

European Patent Application No 09727165.4
PORTABLE COMPUTER WITH MULTIPLE DISPLAY CONFIGURATIONS
Litl, LLC

Further to our 8 February 2018 Submissions, we request the Examining Division exercise their
discretion and permit entry of the attached new Main and First Auxiliary Requests.

We request that the previously submitted requests currently on file be demoted, such that the Main
through Third Auxiliary Requests filed 8 February become the Second through Fifth Auxiliary Requests.
The table below sets out the status of the requests after these changes.

Request Comment

Main As filed herewith

First Auxiliary As filed herewith

Second Auxiliary | Main Request of 8 February submissions
Third Auxiliary First Auxiliary of 8 February submissions
Fourth Auxiliary | Second Auxiliary of 8 February submissions
Fifth Auxiliary Third Auxiliary of 8 February submissions

Main Request

in relation to the Main Request, we enclose:
« Amended claims 1 to 15 to replace the claims currently on file; and
e aversion of the amended claims showing the changes made.

Amendment and Basis, Article 123(2) EPC

Claim 1 has been amended to remove the feature added in our 23 March 2017 submissions, and to
include the following features.

“[A] navigation hardware accessible in each of the plurality of display modes, the navigation hardware
configured to permit a user to control at least one of operating parameters of the portable computer
(100) and the content displayed on the display screen (110).” Basis for this feature is provided by
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original claim 15, and page 15, lines 19-24 of the description, indicate that a scroll wheel as an example
of navigation hardware.

*[A] first navigation button (166,168) disposed on one of the base (104) and the display component
(102), wherein the first navigation button is configured to change an action associated with the
navigation hardware, wherein the action is changed according to the detected display mode.” Basis for
this amendment is provided by former claims 10 and 11, and these features are described in page 15,
line 19 to page 16, line 14 and page 18, line 21 to page 20, line 6. In particular, page 18, lines 22 to 23
describe the navigation button changing the action of the scroll wheel.

Former claim 14 has been deleted, and the subsequent claims renumbered consecutively.
Dependent claims 9 to 12 have been amended for consistency with amended claim 1.
Novelty and Inventive Step, Article 51(2) EPC

Amended claim 1 includes the feature of “a navigation hardware accessible in each of the plurality of
display modes, the navigation hardware configured to permit a user to control at least one of operating
parameters of the portable computer (100) and the content displayed on the display screen (110); and a
first navigation button (166;168) disposed on one of the base (104) and the display component (102),
wherein the first navigation button is configured to change an action associated with the navigation
hardware, wherein the action is changed according to the detected display mode;”

None of the cited documents teaches or suggests these features, and so claim 1 is novel

The above features of claim 1 address the problem of improving the ease of use of a device that is
configurable between a plurality of display modes. None of the cited documents teaches the claimed
solution to this problem, and so claim 1 is submitted to be inventive. Dependent claims 2 to 15 are novel
and inventive at least by virtue of dependency.

First Auxiliary Request

In relation to the First Auxiliary Request, we enclose:
¢ Amended claims 1 to 15 to replace the claims currently on file; and
e aversion of the amended claims showing the changes made.

Amendment and Basis, Article 123(2) EPC

The claims of the First Auxiliary Request correspond with those of the Main Request, except “action” in
claim 1 has been replaced with “default action.” Basis for this change is provided bt page 18, lines 23 to
26 of the description.

Novelty and Inventive Step, Article 51(2) EPC

Claim 1 of the First Auxiliary Request is similar to that of the Main Request. The comments in relation to
Article 52(1) EPC in the Main Request apply to the First Auxiliary Request, mutatis mutandis.

Second to Fifth Auxiliary Requests

The comments in our 8 February submissions relating to the former Main to Third Auxiliary Requests
apply to the renumbered Second to Fifth Auxiliary Requests, respectively.

Conclusion

We trust the amendments are acceptable to the Examiner and look forward to receiving a
Communication under Rule 71(3) EPC.

tn the event that any matters remain outstanding, the examiner is invited to contact the undersigned by
telephone in order that those issues can be speedily resolved.

HP Inc. - Exhibit 1005 - 548
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The deletion of any subject matter from the present application does not constitute abandonment of that
subject matter and is without prejudice to reinstating the same or to filing a divisional application for the

same.

Yours faithfully

Vincent Jennings

European Patent Attorney

For and on behalf of HGF Limited
Association No. 145
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First Auxiliary Request

CLAIMS

1. A portable computer (100) configurable between plurality of display modes including a laptop
mode, a frame mode, and an easel mode, the portable computer (100) comprising:
a display component (102) including a display screen (110) configured to display content;
a base (104) comprising an integrated keyboard (106);
an accelerometer to detect a current display mode among the plurality of display modes

of the portable computer; and

a hinge assembly configured to rotatably couple the display component (102) to the base
(104);

wherein the hinge assembly is configured to permit rotation of the display component
(102) and/or the base (104) about a single axis (101) to configure the portable computer (100)
between the laptop mode and the easel mode, ands

wherein the single axis (101) is a longitudinal axis running along an interface between the
display component (102) and the base (104); and wherein the display component (102) is
rotatable about the longitudinal axis;

the portable computer further comprising:

a navivation hardware accessible in each ol the plurality of displav modes, the navivation

hardware configured to perrnit a user to control at least ong of operating parameters of the

portable coraputer (100 and the content displaved on the display sereen (110% end

z [irst navigation button {166:168) disposed on one of the base (104) and the display

compenent (1023, wherein the first navigation button is configured 1o change a default action

25
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First Auxiliary Request

associated with the navivation hardware, wherein the action is chanved according to the detected

Semkad LAY EESNIAE

wherein in the easel mode, the display component (102) and the base (104) are
configured relative to one another such that the display screen (110) and the keyboard (106) face
away from each other, with the display screen (110) oriented toward the operator of the portable
computer and the keyboard (106) oriented away from the operator of the portable computer; and

wherein in the frame mode, the display screen (110) is disposed at an angle beyond
approximately 180 degrees, measured about the longitudinal axis, relative to the base (104), and
wherein the display screen (110) is oriented towards the operator, the base contacts a surface

(212), and the keyboard (106) is directed towards the surface (212).

2. The portable computer (100) of claim 1, further comprising a display orientation module
configured to control an orientation of the content displayed on the display screen (110); wherein
the orientation of the content displayed on the display screen (110) is configurable among a

plurality of orientations relative to the longitudinal axis.

3. The portable computer (100) of claim 2, wherein the plurality of orientations comprises a first
orientation relative to the longitudinal axis and a second orientation relative to the longitudinal
axis; and

wherein when display orientation module is configured to automatically display the
content in the first orientation when the portable computer (100) is configured into the laptop
mode and in the second orientation when the portable computer (100) is configured into the easel

mode.

4. The portable computer (100) of claim 2, wherein the plurality of display modes further
comprises a flat mode in which the display component (102) is disposed at an angle of

approximately 180 degrees, measured about the longitudinal axis, relative to the base (104);

26
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First Auxiliary Request

preferably, wherein the plurality of orientations comprises a first orientation relative to the
longitudinal axis, a second orientation relative to the longitudinal axis, and a third orientation
relative to the longitudinal axis; and

wherein, in the flat mode, the orientation of the content displayed on the display screen
(110) is configurable among the first, second and third orientations responsive to a user input;
optionally, wherein the second orientation is 90 degrees relative to the first orientation; and

wherein the third orientation is 180 degrees relative to the first orientation.

5. The portable computer (100) of claim 2, further comprising a mode sensor configured to
detect a degree of rotation of the display component (102) relative to the base (104) and to
provide information representative of the degree of rotation; and

wherein the display orientation module is configured to automatically adjust the
orientation of the content displayed on the display screen (110) responsive to the information
from the mode sensor; optionally, wherein the display orientation module is configured to:

automatically display the content in a first orientation relative to the longitudinal axis
responsive to the information indicating that the degree of rotation of the display component
(102) is less than approximately 180 degrees relative to the base (104); and

automatically display the content in a second orientation relative to the longitudinal axis
responsive to the information indicating that the degree of rotation of the display component
(102) is greater than approximately 180 degrees relative to the base (104);

wherein the second orientation is at approximately 180 degrees relative to the first

orientation.

6. The portable computer (100) of claim 2, further comprising a mode sensor configured to

detect a current display mode of the portable computer (100); and

27

HP Inc. - Exhibit 1005 _If;aggee3%4

%48



First Auxiliary Request

wherein the display orientation module selects the orientation of the content displayed on
the display screen (110) from one of the plurality of orientations relative to the longitudinal axis

responsive to the current display mode detected by the mode sensor.

7. The portable computer (100) of claim 1, wherein plurality of display modes further comprises
a closed mode; and
wherein, in the closed mode, the display screen (110) is disposed substantially against the

base (104).

8. The portable computer (100) of claim 7, wherein rotating the display component (102) about
the longitudinal axis up to approximately 180 degrees from the closed mode configures the
portable computer (100) into the laptop mode; and

wherein rotating the display component (102) about the longitudinal axis beyond
approximately 180 degrees from the closed mode configures the portable computer (100) into the
casel mode; optionally, wherein the display component (102) is rotatable about the longitudinal

axis up to approximately 320 degrees from the closed mode.

wherein the navigation hardware 18

9. The portable computer (100) of claim 1, furthes

eormprsing-a scroll wheel (132) disposed at least partially within the base (104) and rotatable
about the longitudinal axis, the scroll wheel (132) configured to permit a user to control at least

one of operating parameters of the portable computer (100) and the content displayed on the

display screen (110).
10. The portable computer (100) of claim 9, whercin festher-compuisingathe first navigation
button (166;168) dissesed-on-sne-etihe-base-ti04-and the-displov-componert-H -0 b-andis

configured to permit the user to manipulate selected content displayed on the display screen

28
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First Auxiliary Request

(110)ssotiomatbyvebereipen-defiul-opemboa-otithe-Bad-paasation-button-H 668 rseloete

11. The portable computer (100) of claim 10, wherein the display screen (110) is configured to

display at least one of a plurality ofmodes of content; and

display one of the plurality of modes of content; v=wherein-the-fiestnmagation buttonCHH6: 168
pense-aeesetiblesseaseh-ofihe-bapter de-pard-the-oase es-or further comprising a second

navigation button (166;168);

wherein the first navigation button (166;168) is disposed on a major surface of the base
(104); and

wherein the second navigation button (166;168) is disposed on a minor surface of the

base (104).

12. The portable computer (100) of claim 9, wherein the scroll wheel (132) is configured to
permit the user to select a mode of content for display on the display screen (110); or wherein the
scroll wheel (132) is configured to permit the user to control a volume of sound played by the

portable computer (100); or wherein the fusther-eomprising-a-hinge assembly is at least partially

housed within the base (104) and configured to rotatably couple the display component (102) to
the base (104); optionally, wherein the scroll wheel (132) is disposed at least partially within the

hinge assembly.
13. The portable computer (100) of claim 1, further comprising:

a foot disposed along at least a portion of the base (104) and configured to support the

portable computer (100) when in the easel mode.

29
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First Auxiliary Request

1445, The portable computer (100) of claim 1, wherein the portable computer (100) includes a
single display screen (110).

1346, The portable computer (100) of claim 1, wherein the portable computer is configured to
prevent the portable computer from responding to keyboard input when the portable computer is

in the frame mode.

30
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Communication under Rule 71(3) EPC
1. Intention to grant

You are informed that the examining division intends to grant a European patent on the basis of the above
application, with the text and drawings and the related bibliographic data as indicated below.

A copy of the relevant documents is enclosed.

1.1 Main Request

In the text for the Contracting States:
ATBEBG CHCY CZDEDKEEES FIFRGBGRHRHUIEISITLILT LU LV MC MK MT NL NO PL PT RO
SE SISK TR

Description, Pages
1,3-24 as published
2 filed in electronic form on 10-01-2011

Claims, Numbers
1-15 filed in electronic form on 07-03-2018

Drawings, Sheets
125-25/25 as published

With the following amendments to the above-mentioned documents proposed by the division

Registered letter
EPC Form 2004C 12.17CXP
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Date 19.04.2018 Sheet 2 Application No.: 09 727 165 .4

Description, Pages 1, 2, 4, 15-18
Claims, Numbers 1,5, 6, 11

Comments

DESCRIPTION

Page 1: Mention of relevant prior art in the description (Rule 42(1) EPC)

Pages 2, 4, 15-18: Description adapted to amended claims (Art. 84 EPC)

CLAIMS

Pages 25, 27, 28, CLAIMS 1, 5, 6, 11: Scope of claim unclear - clarified (Art. 84 EPC)

See also the comments in enclosed EPO Form 2906.

1.2 Bibliographic data

The title of the invention in the three official languages of the European Patent Office, the international patent
classification, the designated contracting states, the registered name(s) of the applicant(s) and the other
bibliographic data are shown on EPO Form 2056 (enclosed).

2. Invitation
You are invited, within a non-extendable period of four months of notification of this communication,

2.1 to EITHER approve the text communicated above and verify the bibliographic data (Rule 71(5) EPC)

(1) by filing a translation of the claim(s) in the other two official languages of the EPO

Fee code EUR
(2a) by paying the fee for grant including the fee
for publication: 007 925.00
minus any amount already paid (Rule 71a(5) EPC): 0.00
Total amount: 925.00
(3) by paying additional claims fees under Rule 71(4) EPC;
number of claims fees payable: 0 016 0.00
minus any amount already paid (Rule 71a(5) EPC): 0.00
Total amount: 0.00

Important: If the translations of the claims and fees have already been filed and paid respectively in reply to a
previous communication under Rule 71(3) EPC, e.g. in the case of resumption of examination after approval
(see Guidelines C-V, 6), agreement as to the text to be granted (Rule 7ta(1) EPC) must be expressed
within the same time limit (e.g. by approving the text and verifying the bibliographic data, by confirming that
grant proceedings can go ahead with the documents on file and/or by stating which translations of the claims
already on file are to be used).

Note 1: See "Notes concerning fee payments” below.

Note 2: Any overpaid "minus" amounts will be refunded when the decision to grant (EPO Form
2006A) has been issued.

Note 3: For the calculation of the grant fee under Article 2(2), No. 7, RFees (old fee structure), the

Registered letter
EPC Form 2004C 12.17CXP
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Date 19.04.2018 Sheet 3 Application No.: 09 727 165 .4

number of pages is determined on the basis of a clean copy of the application documents, in
which text deleted as a result of any amendments by the examining division is not shown.
Such clean copy is made available via on-line file inspection only.

2.2 OR, in the case of disapproval, to request reasoned amendments or corrections to the text
communicated above or keep to the latest text submitted by you (Rule 71(6) EPC).

In this case the translations of the claims and fee payments mentioned under point 2.1 above are NOT due.

The terms "amendment(s)" and "correction(s)" refer only to amendments or corrections of the application
documents and not of other documents (e.g. bibliographic data, the designation of the inventor, etc.).

If filing amendments, you must identify them and indicate the basis for them in the application as filed. Failure
to meet either requirement may lead to a communication from the examining division requesting that you
correct this deficiency (Rule 137(4) EPC).

2.3 Bibliographic data

Where you request a change or correction of bibliographic data in response to the Rule 71(3) communication,

this will not cause the sending of a further communication under Rule 71(3) EPC. You will still have to pay the

fees and file translations in reply to the Rule 71(3) communication in the case of 2.1 above, unless you also file
a reasoned request for amendments or corrections in response to the Rule 71(3) communication (see case 2.2
above).

3. Loss of rights

If neither of the two possible actions above (see points 2.1 or 2.2) is performed in due time, the European
patent application will be deemed to be withdrawn (Rule 71(7) EPC).

4. Further procedure

4.1 In the case of point 2.1 above

4.1.1 The decision to grant the European patent will be issued, and the mention of the grant of the patent will be
published in the European Patent Bulletin, if the requirements concerning the translation of the claims and the
payment of all fees are fulfilled and there is agreement as to the text to be granted (Rule 71a(1) EPC).

Note on payment of the renewal fee:

If a renewal fee becomes due before the next possible date for publication of the mention of the grant of the
European patent, publication will be effected only after the renewal fee and any additional fee have been paid
(Rule 71a(4) EPC).

Under Article 86(2) EPC, the obligation to pay renewal fees to the European Patent Office terminates with the
payment of the renewal fee due in respect of the year in which the mention of the grant of the European patent
is published.

Note on payment of the designation fee(s):
If the designation fee(s) become(s) due after the communication under Rule 71(3) EPC, the mention of the
grant of the European patent wilt not be published until these fees have been paid (Rule 71a(3) EPC).

4.1.2 After publication, the European patent specification can be downloaded free of charge from the EPO
publication server htips:/data.epo.orgbublication-server.

Registered letter
EPC Form 2004C 12.17CXP

HP Inc. - Exhibit 1005 - 0
ne. - =xhidt 08 48



Date 19.04.2018 Sheet 4 Application No.: 09 727 165 .4

4.1.3 Filing of translations in the contracting states

As regards translation requirements prescribed by the contracting states under Article 65(1) EPC, please
consult the website of the European Patent Office

www.epo.org —*Law & practice =Legal texts, National law relating to the EPC

www.epo.org —*Law & practice =*All Legal texts =*London Agreement

In the case of a valid extension or validation

As regards translation requirements prescribed by the extension or validation states, please consult the
website of the European Patent Office
www.epo.org —*Law & practice =Legal texts, National law relating to the EPC

Failure to supply a prescribed translation in a contracting state, or in an extension or validation state
may result in the patent being deemed to be void ab initio in the state concerned (Art. 65(3) EPC).

4.2 Inthe case of 2.2 above

If the present communication under Rule 71(3) EPC is based on an auxiliary request and, within the time limit,
you maintain the main request or a higher ranking request which is not allowable, the application will be
refused (Art. 97(2) EPC).

If the examining division gives its consent to the requested amendments or corrections, it will issue a new
communication under Rule 71(3) EPC; otherwise, it shall resume the examination proceedings
(Rule 71(6) EPC).

5. Filing of a divisional application

Any divisional application relating to this European patent application must be filed directly with the European
Patent Office in Munich, The Hague or Berlin and will be in the language of the proceedings for the present
application, or if the latter was not in an official language of the EPO, the divisional application may be filed in
the language of the present application as filed (see Article 76(1) and Rule 36(2) EPC). Any such divisional
application must be filed while the present application is still pending (Rule 36(1) EPC; Guidelines A-IV, 1.1.1).

6. Notes concerning fee payments
6.1 Making payments

For payments made via deposit account, please note that as from 1 December 2017 debit orders will only be
carried out if filed in an electronically processable format (xml), using an accepted means of filing as laid down
in the Arrangements for deposit accounts (ADA), published in the Supplementary publication in the Official
Journal.

All relevant information related to the modes of payment of fees to the EPO can be retrieved from the EPO
website at "Making Payments”.

6.2 Information concerning fee amounts

Procedural fees are usually adjusted every two years, on even years, with effect from 1 April. Therefore,
before making a payment, parties should verify the amounts actually due on the date of payment using the
applicable version of the Schedule of fees and expenses, published as a Supplement to the Official Journal of
the EPO, available on the EPO website (www.epo.org) at www.epo.org/schedule-of-fees. The "Schedule of
fees" table allows the viewing, downloading and searching of individual fee amounts, both current and
previous.

6.3 Note to users of the automatic debiting procedure

Registered letter
EPC Form 2004C 12.17CXP
HP Inc. - Exhibit 1005 - Page 550
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Date 19.04.2018 Sheet 5 Application No.: 09 727 165 .4

The fee for grant, including the fee for publication, and any additional claims fees due under Rule 71(4) EPC
will be debited automatically on the date of filing of the translations of the claims, or on the last day of the
period of this communication. However, if the designation fee(s) become(s) due as set out in Rule 71a(3) EPC
andior a renewal fee becomes due as set out in Rule 71a(4) EPC, these should be paid separately by another
permitted way of payment in order not to delay the publication of the mention of the grant. The same applies in
these circumstances to the payment of extension and validation fees. The same applies in these
circumstances to the payment of extension and validation fees.

Note: If a waiver is expressed in response to a Rule 71(3) communication (see OJ EPO 2015, A52), the fee for

grant, including the fee for publication/fprinting, and any additional claims fees will not be debited automatically.
These fees must be paid separately by another means of payment allowed under the Rules relating to Fees.

Examining Division:

Chairman: Baldan, Marco
2nd Examiner: De Meyer, Arnaud
1st Examiner: Arranz, José
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Van Rijssel, Debbie
For the Examining Division
Tel. No.: +31 70 340 - 4719 Branch at The Hague

Enclosures: Text intended for grant

EPO Form 2056
EPO Form 2906
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The applicant's representative, Mr. Jennings, was informed in a telephone
conversation held on the 02-03-2018 about possible amendments that may be
introduced to the claims in the order to overcome the objections raised in the
communication annexed to the summons to oral proceedings.

EPQO Form 2606 01.81TRI

HP Inc. - Exhibit 1005 - aaggee4‘.'§‘5(()) 48



Exhibit 1042



«» UK Patent Application «.GB ,2 321982 .. A

(43) Date of A Publication 12.08.1998

(21) Application No 9702544.9

(22) Date of Filing 07.02.1997

(71) Applicant(s)
Fujitsu ICL Computers Oy
(incorporated in Finland)
Po Box 10, Karaportti 8, FIN-02610 Espoo, Finland

(72) Inventor(s)
Sakari Valikangas

(74) Agent and/or Address for Service
S M Dupuy
International Computers Limited, Cavendish Road,
STEVENAGE, Hertfordshire, SG1 2DY,
United Kingdom

(51) INTCLS
GOGF 1/16

(562) UK CL. (Edition P}
G4A ADT

(56) Documents Cited
EP 0394879 A1 US 5544005 A US 4903221 A

{68) Field of Search
UK CL {Edition O ) G4A ADT
INT CL® GO6F 1/16
On-line: WPI

(54) Abstract Title

Positioning notebook computer screen to facilitate use with external keyboard

(57) When using an external keyboard with a notebook computer, the integral keyboard prevents the screen
from being located at the optimum distance from the user. So that the external keyboard can be placed nearer
to the notebook's screen, said screen may be capable of rotating through 270° about its hinge from the closed
position, allowing the notebook to be placed with its integral keyboard face down on a work surface thereby
permitting location of the external keyboard nearer the screen. Alternatively, with the screen open to an angle
of 270" the notebook can be stood on its ends in an "A" shaped configuration. In this mode the screen display
needs inverting. In a further mode the screen is detachable and may be relocated at the end of the integral
keyboard which is nearest the user. Alternatively, the screen can rotate about an axis perpendicular to its

hinge.

Fig.2.

At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.
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NOTEBOOK COMPUTERS

This invention relates to notebook computers and in
particular to notebook computers which, in addition to being
usable in the portable, or free-standing, mode, facilitate
use in a primary workstation arrangement at a workplace.

The technological advances in notebook screen technology, in
particular the increased screen sizes which have become
possible, mean that a notebook’s own screen can be used as a
primary display at a workstation, instead of for example a
CRT monitor or another form of substantially non-portable
display. However, the keyboard and mouse solutions of the
noteboock do not meet the current requirements for primary
workstation input devices. When a notebook screen is used in
a primary workstation context, external input devices must be
used. Thus for example, the notebook computer is opened up
in order to be able to view its screen and a separate primary
workstation keyboard is employed as illustrated schematically
in Fiqure 1. The keyboard may be connected to the notebook
and/or other elements comprising the primary workstation by,
for example, cables, infrared links, or the like. However,
when the separate keyboard is disposed in front of the
notebook in this manner, the distance between the user and
the notebook screen is longer than is desirable for optimum
viewing of the screen.

It is an object of the present invention to provide a means
of achieving the optimum view distance between a notebook
screen and a user employing a separate keyboard.

According to one aspect of the present invention there is
provided a notebook computer comprising a body portion with a
screen portion operatively connected thereto, wherein the

screen portion is positionable relative to the body portion
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such that it can be used in conjunction with a separate
keyboard disposed at a distance from the screen portion
corresponding to the optimum viewing distance for a user of
the separate keyboard and closer to the screen portion than
the depth of the body portion.

According to another aspect of the present invention there is
provided a notebook computer comprising a body portion with a
screen portion operatively connected thereto, wherein the
screen portion is pivotable between a first position in which
the notebook computer is closed, a second position in which
the screen portion has been rotated through an angle of the
order of 90° relative to the first position, and a third
position in which the screen has been rotated through an

angle of the order of 270° relative to the first position.

According to yet another aspect of the present invention
there is provided a notebook computer comprising a body
portion with a screen portion operatively connected thereto,
wherein the screen is disconnectibly mounted to a back edge
of the body portion and pivotable thereat between a first
position in which the notebook computer is closed and a
second position in which the screen has been rotated through
an angle of the order of 90° relative to the first position,
and wherein the screen is alternatively mountable to a front
edge of the body portion in an orientation such that it
extends substantially parallel to the second position.

Embodiments of the invention will now be described with

reference to the accompanying drawings, in which:

Figure 1 illustrates, schematically a conventional notebook
computer being used in combination with a separate keyboard;

Figure 2 illustrates schematically a notebook computer

according to one embodiment of the present invention being
used in combination with a separate keyboard;

HP Inc. - Exhibit 1005 - Page 5509



~

Figure 3 illustrates highly schematically and not to scale a
partial end view of a notebook computer according to the one
embodiment of the present invention with the screen in the
closed position; the normal (portable) open position (dashed
lines) and the fully open position (dotted lines);

Figure 4 illustrates the notebook of Figure 3 with the screen
in the fully open position and orientated for use (integral

keyboard facing downwards) with an external keyboard;

Figure 4A illustrates another possible arrangement of the
notebook of Figure 3, and

Figure 5 illustrates highly schematically and not to scale an
end view of another embodiment of the invention in which the
screen is normally hinged to the back of the computer body
but is movable from that position to an alternative position
(dashed lines) at the front of the computer body for use with
an external keyboard.

Referring firstly to Figure 1, which illustrates a
conventional notebook computer 1 being used with a primary
workstation keyboard 2, the screen 3 of the notebook computer
1l is being used as the primary workstation display. In this
set-up, the body 4 of the notebook computer can prevent the
keyboard 2 being positioned close enough to the screen so
that the user 5 is at the optimum viewing distance from the
screen. The screen 3 is hinged to the back edge of body 4 in
such a manner that when the notebook computer is opened for
use there is an angle between them that will be referred to
as of the order of 90°, although in practice it can be
somewhat greater and will be such as to provide an optimum
view of the screen.

In order to enable the keyboard 2 to be positioned closer to

the screen 3 than previously possible, that is closer to the
screen than the distance between the front and back edges of
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the body ie its depth, it is proposed to arrange that the
relative positions of the screen 3 and the body 4 of the
notebook computer be changeable. One possible means of
achieving this is to provide a hinge arrangement between the
screen 3 and the body 4 at the back edge thereof that enables
the notebook computer to be opened to such an extent that
there is an angle between them which will be referred to as
of the order of 270°, although in practice it can be somewhat
greater in order to provide an optimum view of the screen.
Such an arrangement is illustrated in Fiqure 2, in which the
notebook computer has been opened up to the order of 270° and
the body has been positioned on a work top with the integral
keyboard facing downwards. Figure 3 illustrates very
schematically, in order to indicate the principle, a partial
end view of a notebook computer having a screen able to pivot
about an axis 4A and open to such an extent, and indicating
the closed position of the screen 3 relative to the body 4 in
a solid line, the normal of the order of 90° viewing position
of the screen in a dashed line 3A, and the order of 270°
viewing position of the screen in a dotted line 3B. To
enable the screen to be viewed with the image the right way
up in the order of 270° orientation the body 4 must be
disposed with the integral keyboard 4B downwards, as
indicated in Figure 4.

In the order of 270° orientation illustrated in Figure 3 the
image on the screen is the wrong way up when the body is
disposed with the integral keyboard uppermost. If the image
could be reversed (top to bottom) this order of 270°
orientation could also be employed by, for example, disposing
the body 4 at a higher level than the keyboard 2, for
example, on some form of shelf, and with the integral
keyboard uppermost. In such a case the orientation would be
somewhat less than 270° for optimum viewing. Such an
arrangement might be preferable in certain circumstances,
particularly in connection with CD Roms or floppy disks, the
drives for which may not operate in an upside down
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configuration, as well as possibly being difficult to use
when upside down. Instead of disposing the body on a shelf
and angling the screen as appropriate, the opened out
notebook computer could just be stood up as illustrated
schematically in Figure 4A, in which the angle will be
greater than 270° and the image will need reversing, top to
bottom. Locking means could be provided to ensure that this

angle is maintained.

In the arrangements illustrated in Figures 2, 3 and 4, a
docking connection 6 can be disposed at the front of the body
4 in order to be accessible when the order of 270°
orientation is employed (Figure 4), the docking connection
being required when the screen is to be used as a primary
workstation display. Connections 7 which are required when
the notebook computer is to be used in the normal order of
90° orientation can be disposed at the back of the body as
illustrated, these include parallel and serial ports.

Locking means (not shown) are preferably provided in order to
lock the screen into the desired orientation (90 or 270°).

An alternative possibility which permits the screen 3 and
external keyboard 2 to be positioned closer together, and
with the body the right way up, is to arrange that the screen
3 and body 4 are operatively connectible to one another both
at the front and back edges of the body 4, as illustrated in
Figure 5. At the back of the body is a hinge arrangement 8
permitting the screen to be closed down onto the keyboard 4B
(as indicated by the dotted line) and disposed at the order
of 90° orientation 3A (solid lines), and also to be
disconnected therefrom, whereas at the front of the body
there is an alternative hinge or other connection arrangement
9 permitting the screen to be operatively connected thereat
and disposed in an orientation 3C equivalent to the order of
270° orientation referred to above, but which is actually an
order of 90° orientation and parallel to orientation 3A, but
which will be closer to the external keyboard, as indicated
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by the dotted lines. 1In this arrangement the docking and
other connections will not be covered by the screen in any
orientation thereof and can thus be disposed in positions
determined by other criteria.

A variant of the Figure 5 arrangement is as follows. As will
be appreciated, such as from Figure 1, the screen portion 3
can be attached to the body portion 4 by means of two hinge
arrangements. The screen portion is disconnectibly mounted
to the back edge of the body portion, but instead of the
alternative mounting position being at the front edge of the
portion as in Figure 5, in a variant the alternative mounting
position is also at the back edge, but with the left and
right hinge connection positions interchanged, so that the
picture side of the screen portion is then at the back, ie
when regarding Figure 5 the image on the screen portion (in
position 3A) is viewed from the right, rather than the left.
If the wire connection between the screen and body portions
is, say, in the middle of the bottom side of the screen, it
need not be disconnected, rather "twisted" through 180°. If
the wire connection is through one hinge and both hinge and
wire are pivotable through 180°, the other hinge being
disconnectible, the screen portion can readily be turned
around. A separate support for the other hinge can be
provided for such a variant. Alternatively, there can be a
single hinge which is centrally disposed at the bottom side
of the screen portion and with the wire connection extending
through it, the whole hinge/wire arrangement being pivotable
through 180° to present the image on the opposite side of the
screen portion to the usual notebook configuration.

The arrangements proposed by the invention thus permit the
screen of a notebook computer to be used as a primary
workstation display, saving the cost of purchasing a CRT
monitor or other display for the workstation, whilst allowing
an external keyboard to be positioned close enough to the

screen for optimum viewing thereof by a keyboard user.
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CLAIMS

1.

A notebook computer comprising a body portion with a
screen portion operatively connected thereto, wherein
the screen portion is positionable relative to the body
portion such that it can be used in conjunction with a
separate keyboard disposed at a distance from the screen
portion corresponding to the optimum viewing distance
for a user of the separate keyboard and closer to the
screen portion than the depth of the body portion.

A notebook computer as claimed in Claim 1, wherein the
screen portion is pivotable between a first position in
which the notebook computer is closed, a second position
in which the screen portion has been rotated through an
angle of the order of 90° relative to the first
position, and a third position in which the screen
portion has been rotated through an angle of the order
of 270° relative to the first position.

A notebook computer as claimed in Claim 2, wherein the
screen portion is pivotably connected to a back edge of
the body portion, wherein a docking connection is
disposed at a front edge of the body portion, the depth
of the body portion corresponding to the distance
between the front and back edges of the body portion,
and wherein in use with the external keyboard the screen
portion is disposed in the third position.

A notebook computer as claimed in Claim 3, and wherein
in use the body portion is disposed upside down on a
work surface.

A notebook computer is claimed in Claim 3, including

means for reversing the image top-to-bottom on the

screen.
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A notebook computer as claimed in Claim 1, wherein the
screen portion is disconnectively mounted to a back edge
of the body portion and pivotable thereat between a
first position in which the notebook computer is closed
and a second position in which the screen portion has
been rotated through an angle of the order of 90°
relative to the first position, and wherein the screen
portion is alternatively mountable to a front edge of
the body portion in an orientation such that it extends
substantially parallel to the second position, the depth
of the body portion corresponding to the distance

between the front and back edges.

A notebook computer comprising a body portion with a
screen portion operatively connected thereto, wherein
the screen portion is pivotable between a first position
in which the notebook computer is closed, a second
position in which the screen portion has been rotated
through an angle of the order of 90° relative to the
first position, and a third position in which the screen
has been rotated through an angle of the order of 270°
relative to the first position.

A notebook computer comprising a body portion with a
screen portion operatively connected thereto, wherein
the screen is disconnectibly mounted to a back edge of
the body portion and pivotable thereat between a first
position in which the notebook computer is closed and a
second position in which the screen has been rotated
through an angle of the order of 90° relative to the
first position, and wherein the screen is alternatively
mountable to a front edge of the body portion in an
orientation such that it extends substantially parallel

to the second position.

A notebook computer substantially as herein described
with reference to and as illustrated in any one of

Figures 2 to 5 of the accompanying drawings.
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6.

AFFIDAVIT OF NATHANIEL E FRANK-WHITE

fam a Records Begusst Processor at the Internet Avchive, T make this declargtion
of my own personad knowledgs.

The Internet Archive Is a website that provides access 1o a digital Hbravy of loterpet
sttes and other cultural wrttfacts in dightal fonm, Like a paper library, we provide
free aconss o rescarchers, histortans, scholars, and the genseal public, The Imeenet
‘f\ttm ve has partnered with aud receives sapport from vinions institutions,
including the Lsbrary of Congress.

The Internet Archive has created 8 service Koown as the Wavback Machine. The
Wayhack Machine makes it possible o browse mure than 458 bitlion pages stored
in the Toternet Archive's wely archive, Visttors {0 the Wayvback Muachine can search
archives by URL (Le.. & website address). I archived records for o URL are
available, the visitor will be presented with a display of available dates. The visstor
sty select one of those dates, and begin browsing sy wohived version of the Webh,
Links on archived files in the Wayback Machine point to other archived files
{whether HTML pages or other file types), if any are found for the URL indicated
by a given Bink. For instance. the Wayback Maching s designed soch that when a
vizitor clicks on a hyperlink on an archived page that pownts to another URL, the
visitor will he served the arcluved fite found for the hyperbink’s URL with the
closest available date o the Initiad file containing the bypertink,

The archived data mude viewable and bronvseable by the Wayback Machine s
obtained by use of web archiving software that atonatically stores copies of files
available via the Ioternet, exch file preserved as it existed at o particalay poist W

fhme,

The Internet Archive assigns a URL on its site to the archived fifes in the fimmat
hitpeffwebarchive.orgfwebfd Year it yyyy [EMonth so s} ey in ddif Time code in
Huoonmres Fl Avchived URLT aka an Yexdended URLY. Thas, the extended URL
hitprffwveharchive.orgfwebd 1BR701 2604 3R htp v anchive.orgd would be the
URL for the record of the Internet Archive home p‘we ML file
{htipviwww,archive org/) archived on January 26, 1997 ap 458 am. and 28
secinrds § 1997/0126 ot DHA828). The date indicited m s extended URL applies
o o preserved indtance of o fils B A given URL, but pot necessurily to goy othey
files Huked theretn. Thus, n the case of & page constititted by g pramary HTML file
and other separate Hiles (e.g., files with fimages, audio, maoltivoedia, design
elemenis, or other embedded content) hinked within that primary HTML file, the
primary HTML file and the other files will pach have their own respective extended
URLs and may not have been archived on the same diges,

Attached bereto as Exhibit A are e and sccurate aopieﬂ of sereenshots of the
Internet Archive’s records of the archived files for the URELs and the dates specified
in the aftached coversheet of each printout.
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7. Ddeclare undee penalty of porjary cnder the laws of the Unidted States of Ameriea
that the fovegoing is ree and correct

o iR s
s RS AN Kt

DATE: O 26,/2002 Rsaibosandel &7
Kathanisd B Frank-White
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JURAT

State/Commonwealthof TEXAS ;

ity Mcounty  of Harris )

O M/26/2022 | before me, Joshua Jones g
Date Hotary Nams

the foregoing instrument was subscribed and sworn (or affirmed) before me by:

Mathaniel E Frank-White
Name of Affrani(s}

0 Personally knowntome - OR -

4 Froved fome on the basis of the cath of e R m
Name of Credible Withess
# Proved to me on the basis of satisfactory evidence: driver license

Type of 12 Presested

VWITNESSE my hand and officiad seal.

dostiss Jopes

Notary Public Bighature:

ey

o

et eas Notary Name: Joshua Jones

Notary Commission Number;_ 132035778
Notary Commission Expires:_ 06/03/2023

Notarzed anfing using audio-viden communication

DESCRIPTION OF ATTACHED DOCUMENT

Title or Type of Document, __ Affidavit of  Nathaniel £ Frank-Whits

Document Date  ovesfzony

Number of Pages (including notarial certificate): 3
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https://web.archive.org/web/20070329082513/http:/www.amazon.com/Windows-Vista-Missing-
Manual-David/dp/0596528272

HP Inc. - Exhibit 1005 - Page 5522



List Prive: %2
Brivey
Fou Save: §

inthte for FREE Super Saver Shipping oo srders aver 325 Det

Avaitslitidy: |

ey T

Want it delivered Fridoy, Masgh 307

RSN

iY

sheslis & iy

v this beok with Wirslsws stalnadig

%\N Buy Together Today: §85.3%

*raston Gratla prsiiy!

oy -
T Ry
SRS

Frovsre ol iy e than s d ’ VS USETY an
Foverhatly supenior ssarohing and orgEniy petatl
§ s fegiurs of the dider versions of Windaws that hasnt been tiweak

A fi

vears in the maki

e gub which of the five

Rusnis, thiv hoak feomy Mhaw York Times ool

bastselfing suthon, and
1 bvavdss sskai far beg i

sovdatong PO u {

a5 M

Brotect vour FC angd
x And mush maee,

wi thoraughly, reveating wi

This jargon-free T It'5 the book

1, B0}

ISENA-L13: STE-DEDETIEET

Product Dimensions: B2 » 7 1.8 inchas
Shipping Weights 1.3 pox

Bveraos Custorrer Raviewr: Savivan based on

HP Inc. - Exhibit 1005 - Page 5523



HP Inc. - Exhibit 1005 - Page 5524

/ @
;- : % & =
. : £ % £ &
: : & = L A kd
' : <5, = g s i
P : & um A &
E : o %5 5 2
' 3 : Z Ty e A £
g : & 4 @ 7o po1
1 w” : % w £ F o2 o4
. % : = il < oo -
= : = 7 @ 2
. 2 : % £ 5 b3
| m : g: & & 4
2 : 5 i = Zz
2 A -2 %y 2 Z
- & i v o n o 41
¥l : E TE z % E
* : : = A %
” . @ ES B2 &
H N @ s
% “ % Z ¥
[ H i 3 % a\v
W : Yo N s Z
i : 7 ¥ 237 £
2 % : 2w B 3 4
* g : B LHogE & b
; : = A .
s £ : v ¥ ok B g 24
e 3 : oA RSl » g o i3
EA bl H £ P8 2 e e
Z 9 f o & g B E 2 %
i o : R ] M A £
e 7 : Z 80 ¥ ogod P B> 54
g 9 i e e 7 A @
4 4 : oot & £ : ] .
37 £ i R LEX = 5 % i
k1 : i % Cuy s 2 ’ Fo L 4
: % -2 [ - L g @ -
o : % Lo # 9 i Ay 4
% ; Z B2 ¥ E LAY 2
% m 2 P %y £2 P
2 : & n  Z8 g .
73 : 3 = Ee 40
2 : 14 - g 7
: : . -~ = & #
i : a & % [
e : 7 s . o W
% : & e £ 5 g
w.u, ; = - 2t T P
o 3 g @ 5.3
% : v % g7
r)W : (gl “ e b
G : & Z
& : 3 pess
2 : ~f
7w 3 =
# »em : 2z
- ; A
T £ : &
\.\M i ; P M.m z
S H % 3 T
o8 i ] & v
¢ i &
% & : = = 2=
7 w7 : & & o’ =
7 “ 5 : g > o %
4 % s ; h © e
ot & : 3
e 2 3 i z g4 i
e i D, : E & = 5
o & “ w g : £ 5 Z %
7% W o5 24 7 : @ I mx -
& A =S = e : B
& Z s ¥ i : >.m W ow Z
o4 @ z 2oz : - Fog E
g : q 2 : Z £ #5 7
A E~ Z [ R : 4 i
74 W i o % : o @ k4
2 % % 5 i ; £ 2 ook = ..
pess ¥ % : £ pe] wt @ i Y
4 : v P S 4 E
7 ; E = k54 < 5
L 7 Z : Z o A W 2. @ £
7 : Z o & =
" L 7 4] i r ) Bz : g S
= A i : w £z 2k 5 @ K
= [ % : 2 & = =y 44 ras %
;- o P ‘ z @ M y 3 ¥ .
2 = g i : 7 i L ey ] 4 %
% b4 i . i S - = s % s -, =
R P ] H % A z 5 X
% 3 b = >
3 b bt : ot g = s -z & -
% =2 5w : i E B “ 2
et = e : . - m o Ty = - & %
s = - : # i PO ¥ £ -~
i 7 % : - z oLy 37 ol b G
g & o Z : & 1 522 T B 5 y
% i Z Do / 3 L ek s &, 2 ¥
2 2 2 “ . : 4 R " S 4 4
Ea 22 : x e E 5 7 o
&4 % % - C 3 - $HEE 7 @k 5 @
B V\. 7 3 : = 1 @ G, s 5K : ]
F4 % 555 o] % : » @ 3y Teil A 7
&z g g 7 ; - 4 Bw i g %05 &
BE s % : - - - 2. & P
7 o P . : 3 b 2 - v
bt - 7 - i ¥ & o P r
7 w ke 5 H £ ok K b
£7 H = 4 2 g gl 2
& 7 2 i ] e % &
B % z ; 3 g2 £
. g “ 2 : ~ X &g 5 5o
£ - g : : : P / w
* 5 Z £ ; i & g £
57 & & P 4 29 Y%
£ 3 o i = <L £ % T
< s -~ 5 $oi i 2




ackrrwiedgey the fearning o
hw arid experienced Windows i

%\ that serves as 3 q&:\e:as
ed ad Yyou want

renamed o" r-m*:::-sy'
3&:\;1:& of s & §

raangs nor the gu ‘*s s
fsta pre-install

&rhougih
tox upq“ad&

Write an ondins review and shars your thoughts with othsr customers,

the following rey

o
pes
s
g3
L
=
*
k3
e
o
[+4
)
{).
%

w helpful

my & maush-fave for Wigka users, March ?
ar km;a« i\ Shonan {Ssoramentsy, T8 HSA) - Jez sl my osinng

R

ey ravhne, Buery Windows Vists User shoastd mirchase this book
prnhase of Wi The book covers everyihirg hal most users Wit by buow and ah

roader ynderstansingg snd for plesant roading

ik b get brhanic
Slachert, snd C\mf}

Kead i3
book o
Inside Qut

mq :‘*ianuai Ay zzaiient ko
¢ ok prdvides g on

spaliansies crww:sc.,f. of Win
@ haw o
Ges ihormakes & thoranght “eta::aa safaranne,

Madia ey :
e inmhalation

Vista, I nove

RSN L

"

Manuai & Review Byt Joha Toeer, March &, 3007

Whitter by ad Pogua
Fubifghwed by ‘F‘ague Presy -

3 be,‘,u'"(.""
Poking Wi
Windews My

arguninng von
o the net, Inbern
Fhots Gallen
flas, taakl

Fiaadiy fmm? Crhe Repdsver hinding of this
TE dnap A page b
actuatly open i Bak an ¢
@ many boeks
& i whan vou are

TRk

3 to read a-r-c HP Inc. - Exhibit 1005 - Page 5525



.

& Fagae

Bgreh Lptmsising

ek Quddne

HP Inc. - Exhibit 1005 - Page 5526

K
n‘ ot
%
-, e %
I 7.7 A%
K 5 A
P ars k4 -
“om £ .
b k24 et
P . =
7 ) >
e =) o
Bl 4 Ghd
P o,
% o3 ] >
7 S 1 i
% 0 e <
; =
i . 4 x
o Pie = 2
4 % >
¢ ¥ =
o -
\r.m [y
\ o
= 7,

3

SRR

S

T

3

EweMmsne 3

7
bt pvs
@ B x
L 7, £
4 k4 4
7 2 %
P £ % 7
W P .wwu
& =
] 2 =
W % et
? ..
= 4 £ B
&1 e =z g
: -4
v £ %N mm 55 5
% i1 . =]
A <4 3 §24 1
v 2 i w
4 4 % % <7
3 N ¥ i
" % % o y
% & 2 bés %
o e B 3 p
A i 2y v
4 b4 7
= B \& e b3t
e 2 P 4 %
% F] pe Z
% ¥ % 7
% Z
& 4




Eastay Fagdies in
Gourmet Food

Firped

Hee, s get
STOM O
At with select &

2 : I ) 3
R OFars val

Shipping & Beturn fimed Help

: b DEGUT R
ange your arders ia Y Ssnang. dam i} §

HP Inc. - Exhibit 1005 - Page 5527



https://web.archive.org/web/20070422140557 /https://www.amazon.com/Windows-Vista-Missing-
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QII5/20214 Lit Webbook Beats Chrome8, Renomes First Cloud Computer

EERRRRU

THINGS

it

Litl Webhook Beals GhromelS, Becomes Frst Gloud Computer

HOVEMBER 15. 283%

‘L
N
b

RN
R
23

Looks like someone beat Google's Chrome0s to 3 pure “cloud-hased nethook” An upstart company from Baston recently introduced the Lit], which

rightfully makes the claim of being the wodd's very first “webbook” (ves, that's a new category they coined themselves).

Sporting guts no better {actually, it's worse) than your standard EeePC or AspireCne, the smallish computer takes the stripping down even further.

There's no hard disk, with an onbeard 2GE of flash memory acting a5 the only integrated siorage.

https:/Avww.coolihings.comflit-webbook-beats-chromeos-becomes-first-cloud-computer/ HP Inc. - Exhibit 1005 - Page 5539
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QII5/20214 Lit Webbook Beats Chrome8, Renomes First Cloud Computer

Tae Lith Jooks o use the clowd for saving data, access to which {s naturafly bundled with the machine's overall price. While the cornpany protests at
b.eing catled a nethook, it's tough to deny given the specs: 1.60GHz Intel Atom CPU, 158 of RAM, Wi-Fi, webcam, mic and speakers, Oh yeah, theres an

HDMI out tog, hut the details reveal nothing ahout the GPU,L so how well you can use that remaing a question mark,

Physically, it iooks exciting, tating 2 12.1-inch dispiay that can open past 180 degrees, aliowing you (o grop it on a table like an cverpowered LCD
frame (in case you just want to watch 3 streaming video or 3 slideshow). There's no complicated OS running inside, either. Like Googie's much-tatked

:

ny designed a good amount of apps on their own,

about ChromeDS, everything happens within the confines of & browsar, for which the comip

€ you have no need past web apps {assuming it can run the gamut of Ajax, Flash, HTMLS and such), feeds and other online content, the Litl sounds

&

like an excellent machine to swipe the plastic for. That is, until you hear about the price: $700 {with an optional remote for $19).

Honestly, the reason | want a “weh-onily” nethook is hecause | can {presumably) buy it for cheap. Thi

st $300 shy of the cheapest

MacBook, §

guess wa'll have to wait for the first ChromeQSs PC then. Sigh.

R
WL
3

j.\\ \
Mouse \\\\\\

S COMATARMCIOUR CRMPEYINGSY I

WWIWLSODLIHLN

W L I RINGS CRMIYAGI LIS

LIINEE COMAORATINERRERE
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Lit Webbook Beats Chrome8, Resomes First Cloud Computer

RELATED PESTS

38
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Lit Webbook Beats Chrome8, Renomes First Cloud Computer
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QII5/20214 Lit Webbook Beats Chrome8, Resomes First Cloud Computer

N »
N _rs
By
§ § \\ Rapiy idiithwabbook - Seals-chramens Racamas

You're quite right about us being the first doud-based webbook. The alternatives are all vaporware at present.
About the price: firstly, you're wrong about our hardware bieing on the level of those cheapi\ natbooks. We have the best lod on the market for its

size ~ it's amazingly bright {vou can watch it in sunshine} and the viewing angle is so wide you can view this thiﬂg from almost anywhere in the room.

Ouie casing and kevboard are both high guality also. We've only cut hardware wheres we dor't need it We didn't need a high powered cpu and our
users won't need local storage in the device.

Secondly, we're a premium product and quite up front about being a designer itern for the hiome. We've put a lot of work and money into hoth the U

and the industrial design, ¢

K&

s a stylish, high quality device. You get what vou pay for,

The other point to note is our webbool s part of a bigger picture: we're buliding a new platform for our users to access web content, with

—t

SN

custornized applicatons {our channels) that tarn multp

ie interfaces for seie

utmost simgplicity

Our user experience will keep getting richer with time via cur update system which upgrades and maintains your software while you sleep. New

channels and f2atures will continue to appesr on your it wabbook.

Finally, cur platform is being built

fond

¢ keep friends and families in tou shiaring features.

There's a ot to lid, Check out lithcamn

The Lith Webbook is based on Ubuntii. The only GPU that makes sense for this machine is the nVidia IGN. For a more detalied description of what's

d webapps and strearning content into one interface - ours. We war

W

Your email address will not be published.
COMMENT
NAME*
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Lit Webbook Beats Chrome8, Resomes First Cloud Computer

EMALLY

WEBSITE

N THIS BROWSER FOR THE NEXT ViME ! COMMENT.

EMAIL, AND WEBSITY

NAME,

SAVE MY

BFOST COMMENT

SUBSCRIBE TO OUR YOUTUBE CHANREL

LATESY

6/8
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QII5/20214 Lit Webbook Beats Chrome8, Resomes First Cloud Computer

N/

AR

N

N

SEARCH FOR MORE COOLRESS

Seareh., Q

SUBSCRIBE TDO GUR BEWSIITTER

Firsst Name
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You are hare

httna /MMittetechgirt.com/201 0/0R/3 1 Att-weabbook-reviews

i Webibotk Raview

w
&

...... %\\\\\\\\\\\\‘

HOME ABOUT ME CONTACT ME PRIVACY & DISCLOSURE POLICY

HOME DESIGN & TIPS Search G

TECOH PR & BUSINESS PHOTOGRAPHY TRAVEL

HOME TECH, DESIGN & TIPS

= 4 hth Webbook Review

L

HP Inc. - Exhibit 1005 - Page 5548
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Q2520214 i Webibotk Raview

The |

the size of g netbook, but it is half the trouble, T admit

e g overy unique ittes computer, s about

that I'm not one that wants to use g computer thot doesn’t
do much, but | was intrigued by the litl |irst saw L gt an

SV Maoms Chevy avant hack in Marah.

When tfirst opened i1, Fthought that | hod o dud. |t did

nothing when P attempted (o turn it on. It just presented me with o blank screen. But o quick power oycle

nta

ixed thot, it quickly instolled updotes, and T was ready 1o go.

The it s designed 1o be an additiona] helpar in the kitchen, o photo frams, o web TV or g wab apphonce,

That's ofl it does is web, And it doss ® foirhy well, The fithis running Linux under the hood. but you will
never know it What you see is the customized interfoce which consists of large butions called Web
Cards, These are bookmarks 1o the sites thot vou fraquent.,

{

4

Adding vour faverite blogs to o Web Card is really cocl. When you save the address it porses it ke an

158 reader and shows o slide show of the lotest posts on the button, When vou click it, vou get o guick

fists of posts 10 your left, an egsy to read disploy of the post to your right, and the option to 'go to web
cage’ at the top. You can also click share which brings up o window to email the pogs to your friends.

There is asiso an option of just viewing the poge os g slideshow which scrolls through ol of the post

The design of the I makes it the perfect no maintenonce computer for g begimner, or o grandporent,
Thers gra no updates to worry about, it dees gl of thot automaticolly when you turn it on, There are zero

Buttons to push to make sure that you have the latest. Ws foolproof.

https:/Aitietachgin. comi 201 /OR/5 1 Aitt-wabbook-revievs HP Inc. - Exhibit 1005 - Page 5549 2%



Q2520214 i Webibotk Raview

Specifications:

PROCESSOR INPUT / QUTPUTSCREERN

Intel Atom 1.6 gz Headphone lock 1217 widescoreen

HOME 720 1280 x 800 recolution
LSE 2.0 {1) 178 viewing conea

MEMORY

LGB SDRAM Ultra-hright LCD

238 solid stole storage for (1.3 megapixel weboam

apergti

©$

systern and caching  Full-sized kevboard
ye e T DIMENSIONS

2 IR recejvers 12.6 x 1.06 » 8.725 inches

8072.11bfg BATTERY WEIGHT

3-celid

{remote control optional}

OPERATING SYSTEM Estimated 3 hour use

i Q%

e
L

httnaittietechgin. com/201O/ORS 1 lith-wabbook-review! HP Inc. - Exhibit 1005 - Page 5550



Q2520214 i Webibotk Raview

EXTRAS

s Automatic nightly software upgrades, plug-ing, patehes, and virus protection for the fife of the

computer
e Patented hinge to convert 1o easel mode
e Buiit-in soroll wheel for sasy novigation
e 7 (B solid state storage for opergting systam ond caching
e 7 internal IR receivers compuotibie with litl remote

e Full-sizred keyboord

e 300k pixel built-in camerg

1. You dor't have to know onvthing to gst it done, You

ot feature of

One gr & 1itl is easy phote uplogd:

plug vour camerg into the USB port, it shows you o slideshow of yvour photos, and walks you through

egsily uploading them to the web. Chaclk out this vidso for more;

LR 3 9 . 3 TTAE
FOION iSOt IEESY OO Otas Souaens Suey ot
R S P TER ORISR SalEagnS Say AR
SRS TRSERARE VLG DURGRASN WY NS ARsE
{ N
{ y

Fros

& Light
e basy to Uss
« No Maintenonce

httpsittietechgin.comi20 TR lith-wabbook-review HP Inc. - Exhibit 1005 - Page 5551
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QIEBIR0214 it Webbook Raview

e Unigue bendable design to turn it into o display

Cons

= Since it is bosed on Linux, there ars some drowbacks. The main one being thot it cannot run Netfiixd
fthought ttwould be very cool to be able to use the I as an additional “TV” in the kitchen. But
Metflix uses Microsolt Silverlight {for some strange reason} and that does not run on the il

However, Hului works gregt

Sunumary

| think the litl is parfect for o grandparent who is not that fomiliar with using o computer, a beginner, of

anvone who wonts to add ¢ web goplionce to any reom of thair home, There is no lsaming curve needad

to use the Bl if you can click o button, or type in o webpags, vou gre good to go. Use it 1o guicikdy browse

the web for recipes, or svern watch how to videos on Youtube, check emall, upload and view photos or

Pl

browss the web.

Check out the i for even more information. Or view the it Flickr stream for loads of photos of the

il The litl mointenance-~free computer costs $3388.

Advanced Al in One Plasma Tables Deliver
Everything You Need to Start Colting

Q\\:\} Linooin Eeatric®

Disclosure: The it Webbook was logned 1o me for about g month 1o do this revisw, it has sinca basn

returnad.

Filed Undear: Uncategarized
httpsittietechgin.comi20 TR lith-wabbook-review HP Inc. - Exhibit 1005 - Page 5552
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Q2520214 i Webibotk Raview

Tagged With |

Kris McDonald is Chinggo mom to

addict, and tech blogger who has worked In i1 for over 20 vears. She figured out o while ago that

she was dastined to be really busy {(hance ths Z sets of twins), ond she

COMMERNTS

Thot is a sharp Hittde computer. Definitely something for my less saovvy relatives.

LEAVE A REPLY

sicde are marked

Your emaill address will not he published, Required fi

Commeant

https:/Aitietachgin. comi 201 /OR/5 1 Aitt-wabbook-revievs HP Inc. - Exhibit 1005 - Page 5553 6%
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Mame *

Website

This sita uses Akismet to reduga spam. i3

https:/Aitietachgin. comi 201 /OR/5 1 Aitt-wabbook-revievs HP Inc. - Exhibit 1005 - Page 5554 7%
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httna /MMittetechgirt.com/201 0/0R/3 1 Att-weabbook-reviews

i Webibook Review

R

CATEGORIES

ARCHIVES

Saiaet B
SRR AR

"M AN AMAZON
INFLUENCER

Kris McDonald s o participont in the
Amazon Services LLD Associoles Program,
an agffilicte advertising program designed
to provide g means for sifes to eam
advertising fees by advertising and inking

o Amaron.com.

i
A

HP Inc. - Exhibit 1005 - Page 5555 &%
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US 20080211778A1

a2y Patent Application Publication o) Pub. No.: US 2008/0211778 A1

a9 United States

Ording et al.

43) Pub. Date: Sep. 4, 2008

(54) SCREEN ROTATION GESTURES ON A

PORTABLE MULTIFUNCTION DEVICE
(76) Inventors: Bas Ording, San Francisco, CA
(US); Marcel Van Os, San
Francisco, CA (US); Imran

Chaudhri, San Francisco, CA (US)

Correspondence Address:

MORGAN LEWIS & BOCKIUS LLP/ Al

2 PALO ALTO SQUARE, 3000 EL. CAMINO
REAL

PALO ALTO, CA 94306 (US)

@
(22)

Appl. No.: 11/960,667

Filed: Dec. 19,2007

Related U.S. Application Data

(60) Provisional application No. 60/937,993, filed on Jun.
29, 2007, provisional application No. 60/946,970,
filed on Jun. 28, 2007, provisional application No.
60/879,469, filed on Jan. 8, 2007, provisional applica-

tion No. 60/879,253, filed on Jan. 7, 2007.

Publication Classification

(51) Int.CL

G09G 5/00 (2006.01)

(52) US.CL it 345/173

(57) ABSTRACT

In accordance with some embodiments, a computer-imple-
mented method performed at a portable multifunction device
with a touch screen display includes displaying information
on the touch screen display in a portrait orientation. The
method also includes detecting simultaneous rotation of two
thumbs in a first sense of rotation on the touch screen display,
and in response to detecting the simultaneous rotation of the
two thumbs in the first sense of rotation, displaying the infor-
mation in a landscape orientation. In some embodiments, the
method further includes detecting simultaneous rotation of
the two thumbs in a second sense of rotation that is opposite
the first sense of rotation, and in response to detecting the
simultaneous rotation of the two thumbs in the second sense
of rotation, displaying the information in a portrait orienta-
tion.
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SCREEN ROTATION GESTURES ON A
PORTABLE MULTIFUNCTION DEVICE

RELATED APPLICATIONS

[0001] This application claims priority to U.S. Provisional
Patent Application Nos. 60/937,993, “Portable Multifunction
Device,” filed Jun. 29, 2007; 60/946,970, “Screen Rotation
Gestures on a Portable Multifunction Device,” filed Jun. 28,
2007, 60/879,469, “Portable Multifunction Device,” filed
Jan. 8, 2007, and 60/879,253, ‘“Portable Multifunction
Device,” filed Jan. 7, 2007. All of these applications are
incorporated by reference herein in their entirety.

[0002] This application is related to the following applica-
tions: (1) U.S. patent application Ser. No. 10/188,182, “Touch
Pad For Handheld Device,” filed Jul. 1, 2002; (2) U.S. patent
application Ser. No. 10/722,948, “Touch Pad For Handheld
Device,” filed Nov. 25, 2003; (3) U.S. patent application Ser.
No. 10/643,256, “Movable Touch Pad With Added Function-
ality,” filed Aug. 18, 2003; (4) U.S. patent application Ser. No.
10/654,108, “Ambidextrous Mouse,” filed Sep. 2, 2003; (5)
U.S. patent application Ser. No. 10/840,862, “Multipoint
Touchscreen,” filed May 6, 2004; (6) U.S. patent application
Ser. No.: 10/903,964, “Gestures For Touch Sensitive Input
Devices,” filed Jul. 30,2004; (7) U.S. patent application Ser.
No. 11/038,590, “Mode-Based Graphical User Interfaces For
Touch Sensitive Input Devices” filed Jan. 18, 2005; (8) U.S.
patent application Ser. No. 11/057,050, “Display Actuator,”
filed Feb. 11, 2005; (9) U.S. Provisional Patent Application
No. 60/658,777, “Multi-Functional Hand-Held Device,” filed
Mar. 4, 2005; (10) U.S. patent application Ser. No. 11/367,
749, “Multi-Functional Hand-Held Device,” filed Mar. 3,
2006; and U.S. Provisional Patent Application No. 60/824,
769, “Portable Multifunction Device,” filed Sep. 6, 2006. All
of these applications are incorporated by reference in their
entirety.

TECHNICAL FIELD

[0003] The disclosed embodiments relate generally to por-
table electronic devices, and more particularly, to portable
devices that implement screen rotation gestures.

BACKGROUND

[0004] As portable electronic devices become more com-
pact, and the number of functions performed by a given
device increase, it has become a significant challenge to
design a user interface that allows users to easily interact with
a multifunction device. This challenge is particular signifi-
cant for handheld portable devices, which have much smaller
screens than desktop or laptop computers. This situation is
unfortunate because the user interface is the gateway through
which users receive not only content but also responses to
user actions or behaviors, including user attempts to access a
device’s features, tools, and functions. Some portable com-
munication devices (e.g., mobile telephones, sometimes
called mobile phones, cell phones, cellular telephones, and
the like) have resorted to adding more pushbuttons, increas-
ing the density of push buttons, overloading the functions of
pushbuttons, or using complex menu systems to allow a user
to access, store and manipulate data. These conventional user
interfaces often result in complicated key sequences and
menu hierarchies that must be memorized by the user.

[0005] Many conventional user interfaces, such as those
that include physical pushbuttons, are also inflexible. This is
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unfortunate because it may prevent a user interface from
being configured and/or adapted by either an application run-
ning on the portable device or by users. When coupled with
the time consuming requirement to memorize multiple key
sequences and menu hierarchies, and the difficulty in activat-
ing a desired pushbutton, such inflexibility is frustrating to
most users.

[0006] Some portable electronic devices have displays with
information that may be viewed in either a portrait orientation
or a landscape orientation. But the input from a user required
to initiate a screen rotation between the portrait and landscape
orientations may not be readily apparent to the user.

[0007] Some portable devices use one or more accelerom-
eters to automatically adjust the orientation of the informa-
tion on the screen. In these devices, information is displayed
on the display in a portrait view or a landscape view based on
an analysis of data received from the one or more accelerom-
eters. For these devices, the user may occasionally want to
override the orientation displayed based on the accelerometer
data. Here too, the user input required to initiate a change
between the portrait and landscape orientations may not be
readily apparent to the user.

[0008] Accordingly, there is a need for portable multifunc-
tion devices with more transparent and intuitive user inter-
faces for implementing screen rotations. Such interfaces
increase the effectiveness, efficiency and user satisfaction
with portable multifunction devices.

SUMMARY

[0009] The above deficiencies and other problems associ-
ated with user interfaces for portable devices are reduced or
eliminated by the disclosed portable multifunction device. In
some embodiments, the device has a touch-sensitive display
(also known as a “touch screen”) with a graphical user inter-
face (GUI), one or more processors, memory and one or more
modules, programs or sets of instructions stored in the
memory for performing multiple functions. In some embodi-
ments, the user interacts with the GUI primarily through
finger contacts and gestures on the touch-sensitive display. In
some embodiments, the functions may include telephoning,
video conferencing, e-mailing, instant messaging, blogging,
digital photographing, digital videoing, web browsing, digi-
tal music playing, and/or digital video playing. Instructions
for performing these functions may be included in a computer
program product configured for execution by one or more
processors.

[0010] Inaccordancewith some embodiments, acomputer-
implemented method performed at a portable multifunction
device with a touch screen display includes displaying infor-
mation on the touch screen display in a portrait orientation.
The method also includes detecting simultaneous rotation of
two thumbs in a first sense of rotation on the touch screen
display, and in response to detecting the simultaneous rota-
tion of the two thumbs in the first sense of rotation, displaying
the information in a landscape orientation. In some embodi-
ments, the method further includes detecting simultaneous
rotation of the two thumbs in a second sense of rotation that is
opposite the first sense of rotation, and in response to detect-
ing the simultaneous rotation of the two thumbs in the second
sense of rotation, displaying the information in a portrait
orientation.

[0011] Inaccordance with some embodiments, a graphical
user interface on a portable multifunction device with a touch
screen display includes an application that is displayed in
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either a first orientation or a second orientation, the second
orientation being 90° from the first orientation. In response to
detecting simultaneous rotation of two thumbs in a first sense
of rotation on the touch screen display, the display of the
application changes from the first orientation to the second
orientation.

[0012] In accordance with some embodiments, a portable
multifunction device includes a touch screen display, one or
more processors, memory, and one or more programs. The
one or more programs are stored in the memory and config-
ured to be executed by the one or more processors, The
programs include instructions for: displaying a first applica-
tion on the touch screen display in a portrait orientation;
detecting simultaneous rotation of two thumbs in a first sense
ofrotation on the touch screen display; and displaying the first
application in a landscape orientation in response to detecting
the simultaneous rotation of the two thumbs in the first sense
of rotation.

[0013] Inaccordance with some embodiments, acomputer-
program product includes a computer readable storage
medium and a computer program mechanism embedded
therein. The computer program mechanism includes instruc-
tions, which when executed by a portable multifunction
device with a touch screen display, cause the device to display
a first application on the touch screen display in a portrait
orientation. The instructions also cause the device to detect
simultaneous rotation of two thumbs in a first sense of rota-
tion on the touch screen display and display the first applica-
tion in a landscape orientation in response to detecting the
simultaneous rotation of the two thumbs in the first sense of
rotation.

[0014] In accordance with some embodiments, a portable
multifunction device with a touch screen display includes:
means for displaying a first application on the touch screen
display in a portrait orientation; means for detecting simulta-
neous rotation of two thumbs in a first sense of rotation on the
touch screen display; and means for displaying the first appli-
cation in a landscape orientation in response to detecting the
simultaneous rotation of the two thumbs in the first sense of
rotation.

[0015] Inaccordance with some embodiments, acomputer-
implemented method performed at a portable multifunction
device with a touch screen display includes displaying infor-
mation on the touch screen display in a portrait orientation.
The method also includes detecting a rotation of a thumb
within a predetermined range of angles near 90° in a first
sense of rotation on the touch screen display, and in response
to detecting the rotation of the thumb, displaying the infor-
mation in a landscape orientation.

[0016] Inaccordance with some embodiments, a graphical
user interface on a portable multifunction device with a touch
screen display includes an application that is displayed in
either a first orientation or a second orientation, the second
orientation being 90° from the first orientation. In response to
detecting a rotation of a thumb within a predetermined range
of angles near 90° in a first sense of rotation on the touch
screen display, the display of the application changes from the
first orientation to the second orientation.

[0017] In accordance with some embodiments, a portable
multifunction device includes a touch screen display, one or
more processors, memory, and one or more programs. The
one or more programs are stored in the memory and config-
ured to be executed by the one or more processors. The
programs include instructions for: displaying a first applica-
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tion on the touch screen display in a portrait orientation;
detecting a rotation of a thumb within a predetermined range
of angles near 90° in a first sense of rotation on the touch
screen display; and displaying the first application in a land-
scape orientation in response to detecting the rotation of the
thumb.

[0018] Inaccordance with some embodiments, acomputer-
program product includes a computer readable storage
medium and a computer program mechanism embedded
therein. The computer program mechanism includes instruc-
tions, which when executed by a portable multifunction
device with atouch screen display, cause the device to display
a first application on the touch screen display in a portrait
orientation. The instructions also cause the device to detect a
rotation of a thumb within a predetermined range of angles
near 90° in a first sense of rotation on the touch screen display
and display the first application in a landscape orientation in
response to detecting the rotation of the thumb.

[0019] In accordance with some embodiments, a portable
multifunction device with a touch screen display includes:
means for displaying a first application on the touch screen
display in a portrait orientation; means for detecting a rotation
of'athumb within a predetermined range of angles near 90° in
afirst sense of rotation on the touch screen display; and means
for displaying the first application in a landscape orientation
in response to detecting the rotation of the thumb.

[0020] Inaccordance with some embodiments, acomputer-
implemented method performed at a portable multifunction
device with a touch screen display includes displaying infor-
mation on the touch screen display in a portrait orientation.
The method also includes detecting a rotation of a thumb
within a predetermined range of angles near 90° in a first
sense of rotation on the touch screen display; simultaneously
detecting at least one finger on a side of the device opposite
the touch screen display; and in response to detecting the
rotation of the thumb and simultaneously detecting at least
one finger on the side of the device opposite the touch screen
display, displaying the information in a landscape orientation.
[0021] Inaccordance with some embodiments, a graphical
user interface on a portable multifunction device with a touch
screen display includes an application that is displayed in
either a first orientation or a second orientation, the second
orientation being 90° from the first orientation. In response to
detecting a rotation of a thumb within a predetermined range
of angles near 90° in a first sense of rotation on the touch
screen display and simultaneously detecting at least one fin-
ger on a side of the device opposite the touch screen display,
the display of the application changes from the first orienta-
tion to the second orientation.

[0022] In accordance with some embodiments, a portable
multifunction device includes a touch screen display, one or
more processors, memory, and one or more programs. The
one or more programs are stored in the memory and config-
ured to be executed by the one or more processors. The
programs include instructions for: displaying a first applica-
tion on the touch screen display in a portrait orientation;
detecting a rotation of a thumb within a predetermined range
of angles near 90° in a first sense of rotation on the touch
screen display; simultaneously detecting at least one finger on
a side of the device opposite the touch screen display; and
displaying the first application in a landscape orientation in
response to detecting the rotation of the thumb and simulta-
neously detecting at least one finger on the side of the device
opposite the touch screen display.
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[0023] Inaccordance with some embodiments, acomputer-
program product includes a computer readable storage
medium and a computer program mechanism embedded
therein. The computer program mechanism includes instruc-
tions, which when executed by a portable multifunction
device with a touch screen display, cause the device to display
a first application on the touch screen display in a portrait
orientation. The instructions also cause the device to detect a
rotation of a thumb within a predetermined range of angles
near 90° in a first sense of rotation on the touch screen display;
simultaneously detect at least one finger on a side of the
device opposite the touch screen display; and display the first
application in a landscape orientation in response to detecting
the rotation of the thumb and simultaneously detecting at
least one finger on the side of the device opposite the touch
screen display.

[0024] In accordance with some embodiments, a portable
multifunction device with a touch screen display includes:
means for displaying a first application on the touch screen
display in a portrait orientation; means for detecting a rotation
of'athumb within a predetermined range of angles near 90° in
a first sense of rotation on the touch screen display; means for
simultaneously detecting at least one finger on a side of the
device opposite the touch screen display; and means for dis-
playing the first application in a landscape orientation in
response to detecting the rotation of the thumb and simulta-
neously detecting at least one finger on the side of the device
opposite the touch screen display.

[0025] Thus, the invention provides a portable multifunc-
tion device with more transparent and intuitive user interfaces
for implementing screen rotations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] For a better understanding of the aforementioned
embodiments of the invention as well as additional embodi-
ments thereof, reference should be made to the Description of
Embodiments below, in conjunction with the following draw-
ings in which like reference numerals refer to corresponding
parts throughout the figures.

[0027] FIGS. 1A and 1B are block diagrams illustrating
portable multifunction devices with touch-sensitive displays
in accordance with some embodiments.

[0028] FIG. 2 illustrates a portable multifunction device
having a touch screen in accordance with some embodiments.
[0029] FIG. 3 illustrates an exemplary user interface for
unlocking a portable electronic device in accordance with
some embodiments.

[0030] FIGS. 4A and 4B illustrate exemplary user inter-
faces for a menu of applications on a portable multifunction
device in accordance with some embodiments.

[0031] FIGS.5A-5C illustrate an exemplary screen rotation
gesture in accordance with some embodiments.

[0032] FIG. 6 is a flow diagram illustrating a process for
implementing screen rotation gestures in accordance with
some embodiments.

[0033] FIGS.7A-7C llustrate an exemplary screen rotation
gesture in accordance with some embodiments.
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[0034] FIG. 8 is a flow diagram illustrating a process for
implementing screen rotation gestures in accordance with
some embodiments.

DESCRIPTION OF EMBODIMENTS

[0035] Reference will now be made in detail to embodi-
ments, examples of which are illustrated in the accompanying
drawings. In the following detailed description, numerous
specific details are set forth in order to provide a thorough
understanding of the present invention. However, it will be
apparent to one of ordinary skill in the art that the present
invention may be practiced without these specific details. In
other instances, well-known methods, procedures, compo-
nents, circuits, and networks have not been described in detail
s0 as not to unnecessarily obscure aspects of the embodi-
ments.

[0036] It will also be understood that, although the terms
first, second, etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one element
from another. For example, a first gesture could be termed a
second gesture, and, similarly, a second gesture could be
termed a first gesture, without departing from the scope of the
present invention.

[0037] The terminology used in the description of the
invention herein is for the purpose of describing particular
embodiments only and is not intended to be limiting of the
invention. As used in the description of the invention and the
appended claims, the singular forms “a”, “an” and “the” are
intended to include the plural forms as well, unless the con-
text clearly indicates otherwise. It will also be understood that
the term “and/or” as used herein refers to and encompasses
any and all possible combinations of one or more of the
associated listed items. It will be further understood that the
terms “comprises” and/or “comprising,” when used in this
specification, specify the presence of stated features, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other fea-
tures, integers, steps, operations, elements, components, and/
or groups thereof.

[0038] Embodiments of a portable multifunction device,
user interfaces for such devices, and associated processes for
using such devices are described. In some embodiments, the
device is a portable communications device such as a mobile
telephone that also contains other functions, such as PDA
and/or music player functions.

[0039] The user interface may include a physical click
wheel in addition to a touch screen or a virtual click wheel
displayed on the touch screen. A click wheel is a user-inter-
face device that may provide navigation commands based on
an angular displacement of the wheel or a point of contact
with the wheel by a user of the device. A click wheel may also
be used to provide a user command corresponding to selec-
tion of one or more items, for example, when the user of the
device presses down on at least a portion of the wheel or the
center of the wheel. Alternatively, breaking contact with a
click wheel image on a touch screen surface may indicate a
user command corresponding to selection. For simplicity, in
the discussion that follows, a portable multifunction device
that includes a touch screen is used as an exemplary embodi-
ment. It should be understood, however, that some of the user
interfaces and associated processes may be applied to other
devices, such as personal computers and laptop computers,
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that may include one or more other physical user-interface
devices, such as a physical click wheel, a physical keyboard,
a mouse and/or a joystick.

[0040] The device supports a variety of applications, such
as a telephone application, a video conferencing application,
an e-mail application, an instant messaging application, a
blogging application, a digital camera application, a digital
video camera application, a web browsing application, a digi-
tal music player application, and/or a digital video player
application.

[0041] The various applications that may be executed on
the device may use at least one common physical user-inter-
face device, such as the touch screen. One or more functions
of the touch screen as well as corresponding information
displayed on the device may be adjusted and/or varied from
one application to the next and/or within a respective appli-
cation. In this way, a common physical architecture (such as
the touch screen) of the device may support the variety of
applications with user interfaces that are intuitive and trans-
parent.

[0042] The user interfaces may include one or more soft
keyboard embodiments. The soft keyboard embodiments
may include standard (QWERTY) and/or non-standard con-
figurations of symbols on the displayed icons of the keyboard,
such as those described in U.S. patent applications Ser. No.
11/459,606, “Keyboards For Portable Electronic Devices,”
filed Jul. 24, 2006, and Ser. No. 11/459,615, “Touch Screen
Keyboards For Portable Electronic Devices,” filed Jul. 24,
2006, the contents of which are hereby incorporated by ref-
erence in their entirety. The keyboard embodiments may
include areduced number of icons (or soft keys) relative to the
number of keys in existing physical keyboards, such as that
for atypewriter. This may make it easier for users to select one
or more icons in the keyboard, and thus, one or more corre-
sponding symbols. The keyboard embodiments may be adap-
tive. For example, displayed icons may be modified in accor-
dance with user actions, such as selecting one or more icons
and/or one or more corresponding symbols. One or more
applications on the portable device may utilize common and/
or different keyboard embodiments. Thus, the keyboard
embodiment used may be tailored to at least some of the
applications. In some embodiments, one or more keyboard
embodiments may be tailored to a respective user. For
example, one or more keyboard embodiments may be tailored
to a respective user based on a word usage history (lexicog-
raphy, slang, individual usage) of the respective user. Some of
the keyboard embodiments may be adjusted to reduce a prob-
ability of a user error when selecting one or more icons, and
thus one or more symbols, when using the soft keyboard
embodiments.

[0043] Attention is now directed towards embodiments of
the device. FIGS. 1A and 1B are block diagrams illustrating
portable multifunction devices 100 with touch-sensitive dis-
plays 112 in accordance with some embodiments. The touch-
sensitive display 112 is sometimes called a “touch screen” for
convenience, and may also be known as or called a touch-
sensitive display system. The device 100 may include a
memory 102 (which may include one or more computer read-
able storage mediums), a memory controller 122, one or more
processing units (CPU’s) 120, a peripherals interface 118, RF
circuitry 108, audio circuitry 110, a speaker 111, a micro-
phone 113, an input/output (I/O) subsystem 106, other input
or control devices 116, and an external port 124. The device
100 may include one or more optical sensors 164. These
components may communicate over one or more communi-
cation buses or signal lines 103.
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[0044] It should be appreciated that the device 100 is only
one example of a portable multifunction device 100, and that
the device 100 may have more or fewer components than
shown, may combine two or more components, or a may have
a different configuration or arrangement of the components.
The various components shown in FIGS. 1A and 1B may be
implemented in hardware, software or a combination of both
hardware and software, including one or more signal process-
ing and/or application specific integrated circuits.

[0045] Memory 102 may include high-speed random
access memory and may also include non-volatile memory,
such as one or more magnetic disk storage devices, flash
memory devices, or other non-volatile solid-state memory
devices. Access to memory 102 by other components of the
device 100, such as the CPU 120 and the peripherals interface
118, may be controlled by the memory controller 122.
[0046] The peripherals interface 118 couples the input and
output peripherals of the device to the CPU 120 and memory
102. The one or more processors 120 run or execute various
software programs and/or sets of instructions stored in
memory 102 to perform various functions for the device 100
and to process data.

[0047] In some embodiments, the peripherals interface
118, the CPU 120, and the memory controller 122 may be
implemented on a single chip, such as a chip 104. In some
other embodiments, they may be implemented on separate
chips.

[0048] The RF (radio frequency) circuitry 108 receives and
sends RF signals, also called electromagnetic signals. The RF
circuitry 108 converts electrical signals to/from electromag-
netic signals and communicates with communications net-
works and other communications devices via the electromag-
netic signals. The RF circuitry 108 may include well-known
circuitry for performing these functions, including but not
limited to an antenna system, an RF transceiver, one or more
amplifiers, a tuner, one or more oscillators, a digital signal
processor, a CODEC chipset, a subscriber identity module
(SIM) card, memory, and so forth. The RF circuitry 108 may
communicate with networks, such as the Internet, also
referred to as the World Wide Web (WWW), an intranet
and/or a wireless network, such as a cellular telephone net-
work, a wireless local area network (LAN) and/or a metro-
politan area network (MAN), and other devices by wireless
communication. The wireless communication may use any of
a plurality of communications standards, protocols and tech-
nologies, including but not limited to Global System for
Mobile Communications (GSM), Enhanced Data GSM Envi-
ronment (EDGE), high-speed downlink packet access (HS-
DPA), wideband code division multiple access (W-CDMA),
code division multiple access (CDMA), time division mul-
tiple access (TDMA), Bluetooth, Wireless Fidelity (Wi-Fi)
(e.g., IEEE 802.11a, IEEE 802.11b, IEEE 802.11g and/or
IEEE 802.11n), voice over Internet Protocol (VolIP),
Wi-MAX, aprotocol for email (e.g., Internet message access
protocol (IMAP) and/or post office protocol (POP)), instant
messaging (e.g., extensible messaging and presence protocol
(XMPP), Session Initiation Protocol for Instant Messaging
and Presence Leveraging Extensions (SIMPLE), and/or
Instant Messaging and Presence Service (IMPS)), and/or
Short Message Service (SMS)), or any other suitable com-
munication protocol, including communication protocols not
yet developed as of the filing date of this document.

[0049] The audio circuitry 110, the speaker 111, and the
microphone 113 provide an audio interface between a user
and the device 100. The audio circuitry 110 receives audio
data from the peripherals interface 118, converts the audio
data to an electrical signal, and transmits the electrical signal

HP Inc. - Exhibit 1005 - Page 5572



US 2008/0211778 Al

to the speaker 111. The speaker 111 converts the electrical
signal to human-audible sound waves. The audio circuitry
110 also receives electrical signals converted by the micro-
phone 113 from sound waves. The audio circuitry 110 con-
verts the electrical signal to audio data and transmits the audio
data to the peripherals interface 118 for processing. Audio
data may be retrieved from and/or transmitted to memory 102
and/or the RF circuitry 108 by the peripherals interface 118.
In some embodiments, the audio circuitry 110 also includes a
headset jack (e.g. 212, FIG. 2). The headset jack provides an
interface between the audio circuitry 110 and removable
audio input/output peripherals, such as output-only head-
phones or a headset with both output (e.g., a headphone for
one or both ears) and input (e.g., a microphone).

[0050] The /O subsystem 106 couples input/output periph-
erals on the device 100, such as the touch screen 112 and other
input/control devices 116, to the peripherals interface 118.
The I/O subsystem 106 may include a display controller 156
and one or more input controllers 160 for other input or
control devices. The one or more input controllers 160
receive/send electrical signals from/to other input or control
devices 116. The other input/control devices 116 may include
physical buttons (e.g., push buttons, rocker buttons, etc.),
dials, slider switches, joysticks, click wheels, and so forth. In
some alternate embodiments, input controller(s) 160 may be
coupled to any (or none) of the following: a keyboard, infra-
red port, USB port, and a pointer device such as a mouse. The
one or more buttons (e.g., 208, FIG. 2) may include an
up/down button for volume control of the speaker 111 and/or
the microphone 113. The one or more buttons may include a
push button (e.g., 206, FIG. 2). A quick press of the push
button may disengage a lock of the touch screen 112 or begin
a process that uses gestures on the touch screen to unlock the
device, as described in U.S. patent application Ser. No.
11/322,549, “Unlocking a Device by Performing Gestures on
an Unlock Image,” filed Dec. 23, 2005, which is hereby
incorporated by reference in their entirety. A longer press of
the push button (e.g., 206) may turn power to the device 100
onor off. The user may be able to customize a functionality of
one or more of the buttons. The touch screen 112 is used to
implement virtual or soft buttons and one or more soft key-
boards.

[0051] The touch-sensitive touch screen 112 provides an
input interface and an output interface between the device and
a user. The display controller 156 receives and/or sends elec-
trical signals from/to the touch screen 112. The touch screen
112 displays visual output to the user. The visual output may
include graphics, text, icons, video, and any combination
thereof (collectively termed “graphics™). In some embodi-
ments, some or all of the visual output may correspond to
user-interface objects, further details of which are described
below.

[0052] A touch screen 112 has a touch-sensitive surface,
sensor or set of sensors that accepts input from the user based
on haptic and/or tactile contact. The touch screen 112 and the
display controller 156 (along with any associated modules
and/or sets of instructions in memory 102) detect contact (and
any movement or breaking of the contact) on the touch screen
112 and converts the detected contact into interaction with
user-interface objects (e.g., one or more soft keys, icons, web
pages or images) that are displayed on the touch screen. In an
exemplary embodiment, a point of contact between a touch
screen 112 and the user corresponds to a finger of the user.

[0053] The touch screen 112 may use LCD (liquid crystal
display) technology, or LPD (light emitting polymer display)
technology, although other display technologies may be used
in other embodiments. The touch screen 112 and the display
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controller 156 may detect contact and any movement or
breaking thereof using any of a plurality of touch sensing
technologies now known or later developed, including but not
limited to capacitive, resistive, infrared, and surface acoustic
wave technologies, as well as other proximity sensor arrays or
other elements for determining one or more points of contact
with a touch screen 112.

[0054] A touch-sensitive display in some embodiments of
the touch screen 112 may be analogous to the multi-touch
sensitive tablets described in the following U.S. Pat. No.:
6,323,846 (Westerman et al.), U.S. Pat. No. 6,570,557 (Wes-
terman et al.), and/or U.S. Pat. No. 6,677,932 (Westerman),
and/or U.S. Patent Publication 2002/0015024A1, each of
which is hereby incorporated by reference in their entirety.
However, a touch screen 112 displays visual output from the
portable device 100, whereas touch sensitive tablets do not
provide visual output.

[0055] A touch-sensitive display in some embodiments of
the touch screen 112 may be as described in the following
applications: (1) U.S. patent application Ser. No. 11/381,313,
“Multipoint Touch Surface Controller,” filed May 2, 2006; (2)
U.S. patent application Ser. No. 10/840,862, “Multipoint
Touchscreen,” filed May 6, 2004; (3) U.S. patent application
Ser. No. 10/903,964, “Gestures For Touch Sensitive Input
Devices,” filed Jul. 30, 2004; (4) U.S. patent application Ser.
No. 11/048,264, “Gestures For Touch Sensitive Input
Devices,” filed Jan. 31, 2005; (5) U.S. patent application Ser.
No. 11/038,590, “Mode-Based Graphical User Interfaces For
Touch Sensitive Input Devices,” filed Jan. 18, 2005; (6) U.S.
patent application Ser. No. 11/228,758, “Virtual Input Device
Placement On A Touch Screen User Interface,” filed Sep. 16,
2005; (7) U.S. patent application Ser. No. 11/228,700,
“Operation Of A Computer With A Touch Screen Interface,”
filed Sep. 16, 2005; (8) U.S. patent application Ser. No.
11/228,737, “Activating Virtual Keys Of A Touch-Screen Vir-
tual Keyboard,” filed Sep. 16, 2005; and (9) U.S. patent appli-
cation Ser. No. 11/367,749, “Multi-Functional Hand-Held
Device,” filed Mar. 3, 2006. All of these applications are
incorporated by reference in their entirety.

[0056] The touch screen 112 may have a resolution in
excess of 100 dpi. In an exemplary embodiment, the touch
screen has a resolution of approximately 160 dpi. The user
may make contact with the touch screen 112 using any suit-
able object or appendage, such as a stylus, a finger, and so
forth. In some embodiments, the user interface is designed to
work primarily with finger-based contacts and gestures,
which are much less precise than stylus-based input due to the
larger area of contact of a finger on the touch screen. In some
embodiments, the device translates the rough finger-based
input into a precise pointer/cursor position or command for
performing the actions desired by the user.

[0057] In some embodiments, in addition to the touch
screen, the device 100 may include a touchpad (not shown)
for activating or deactivating particular functions. In some
embodiments, the touchpad is a touch-sensitive area of the
device that, unlike the touch screen, does not display visual
output. The touchpad may be a touch-sensitive surface that is
separate from the touch screen 112 or an extension of the
touch-sensitive surface formed by the touch screen.

[0058] Insomeembodiments, the device 100 may include a
physical or virtual click wheel as an input control device 116.
A user may navigate among and interact with one or more
graphical objects (henceforth referred to as icons) displayed
in the touch screen 112 by rotating the click wheel or by
moving a point of contact with the click wheel (e.g., where the
amount of movement of the point of contact is measured by its
angular displacement with respect to a center point of the
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click wheel). The click wheel may also be used to select one
or more of the displayed icons. For example, the user may
press down on at least a portion of the click wheel or an
associated button. User commands and navigation commands
provided by the user via the click wheel may be processed by
an input controller 160 as well as one or more of the modules
and/or sets of instructions in memory 102. For a virtual click
wheel, the click wheel and click wheel controller may be part
of'the touch screen 112 and the display controller 156, respec-
tively. For a virtual click wheel, the click wheel may be either
an opaque or semitransparent object that appears and disap-
pears on the touch screen display in response to user interac-
tion with the device. In some embodiments, a virtual click
wheel is displayed on the touch screen of a portable multi-
function device and operated by user contact with the touch
screen.

[0059] Thedevice 100 also includes a power system 162 for
powering the various components. The power system 162
may include a power management system, one or more power
sources (e.g., battery, alternating current (AC)), a recharging
system, a power failure detection circuit, a power converter or
inverter, a power status indicator (e.g., a light-emitting diode
(LED)) and any other components associated with the gen-
eration, management and distribution of power in portable
devices.

[0060] Thedevice 100 may also include one or more optical
sensors 164. FIGS. 1A and 1B show an optical sensor coupled
to an optical sensor controller 158 in I/O subsystem 106. The
optical sensor 164 may include charge-coupled device (CCD)
or complementary metal-oxide semiconductor (CMOS) pho-
totransistors. The optical sensor 164 receives light from the
environment, projected through one or more lens, and con-
verts the light to data representing an image. In conjunction
with an imaging module 143 (also called a camera module),
the optical sensor 164 may capture still images or video. In
some embodiments, an optical sensor is located on the back of
the device 100, opposite the touch screen display 112 on the
front of the device, so that the touch screen display may be
used as a viewfinder for either still and/or video image acqui-
sition. In some embodiments, an optical sensor is located on
the front of the device so that the user’s image may be
obtained for videoconferencing while the user views the other
video conference participants on the touch screen display. In
some embodiments, the position of the optical sensor 164 can
be changed by the user (e.g., by rotating the lens and the
sensor in the device housing) so that a single optical sensor
164 may be used along with the touch screen display for both
video conferencing and still and/or video image acquisition.

[0061] The device 100 may also include one or more prox-
imity sensors 166. FIGS. 1A and 1B show a proximity sensor
166 coupled to the peripherals interface 118. Alternately, the
proximity sensor 166 may be coupled to an input controller
160 in the I/O subsystem 106. The proximity sensor 166 may
perform as described in U.S. patent application Ser. No.
11/241,839, “Proximity Detector In Handheld Device,” filed
Sep. 30, 2005; Ser. No. 11/240,788, “Proximity Detector In
Handheld Device,” filed Sep. 30, 2005; number to be deter-
mined, filed Jan. 7, 2007, “Using Ambient Light Sensor To
Augment Proximity Sensor Output,” attorney docket no.
04860.P4851US1; number to be determined, filed Oct. 24,
2006, “Automated Response To And Sensing Of User Activ-
ity In Portable Devices,” attorney docket no. 04860.P4293;
and number to be determined, filed Dec. 12, 2006, “Methods
And Systems For Automatic Configuration Of Peripherals,”
attorney docket no. 04860.P4634, which are hereby incorpo-
rated by reference in their entirety. In some embodiments, the
proximity sensor turns off and disables the touch screen 112
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when the multifunction device is placed near the user’s ear
(e.g., when the user is making a phone call). In some embodi-
ments, the proximity sensor keeps the screen off when the
device is in the user’s pocket, purse, or other dark area to
prevent unnecessary battery drainage when the device is a
locked state.

[0062] Thedevice 100 may also include one or more accel-
erometers 168. FIGS. 1A and 1B show an accelerometer 168
coupled to the peripherals interface 118. Alternately, the
accelerometer 168 may be coupled to an input controller 160
in the 1/0 subsystem 106. The accelerometer 168 may per-
form as described in U.S. Patent Publication No.
20050190059, “Acceleration-based Theft Detection System
for Portable Electronic Devices,” and U.S. Patent Publication
No. 20060017692, “Methods And Apparatuses For Operating
A Portable Device Based On An Accelerometer,” both of
which are which are incorporated herein by reference. In
some embodiments, information is displayed on the touch
screen display in a portrait view or a landscape view based on
an analysis of data received from the one or more accelerom-
eters.

[0063] In some embodiments, the software components
stored in memory 102 may include an operating system 126,
a communication module (or set of instructions) 128, a con-
tact/motion module (or set of instructions) 130, a graphics
module (or set of instructions) 132, a text input module (or set
of instructions) 134, a Global Positioning System (GPS)
module (or set of instructions) 135, and applications (or set of
instructions) 136.

[0064] The operating system 126 (e.g., Darwin, RTXC,
LINUX, UNIX, OS X, WINDOWS, or an embedded operat-
ing system such as VxWorks) includes various software com-
ponents and/or drivers for controlling and managing general
system tasks (e.g., memory management, storage device con-
trol, power management, etc.) and facilitates communication
between various hardware and software components.

[0065] The communication module 128 facilitates commu-
nication with other devices over one or more external ports
124 and also includes various software components for han-
dling data received by the RF circuitry 108 and/or the external
port 124. The external port 124 (e.g., Universal Serial Bus
(USB), FIREWIRE, etc.) is adapted for coupling directly to
other devices or indirectly over a network (e.g., the Internet,
wireless LAN, etc.). In some embodiments, the external port
is a multi-pin (e.g., 30-pin) connector that is the same as, or
similar to and/or compatible with the 30-pin connector used
on iPod (trademark of Apple Computer, Inc.) devices.

[0066] The contact/motion module 130 may detect contact
with the touch screen 112 (in conjunction with the display
controller 156) and other touch sensitive devices (e.g., a
touchpad or physical click wheel). The contact/motion mod-
ule 130 includes various software components for performing
various operations related to detection of contact, such as
determining if contact has occurred, determining if there is
movement of the contact and tracking the movement across
the touch screen 112, and determining if the contact has been
broken (i.e., if the contact has ceased). Determining move-
ment of the point of contact may include determining speed
(magnitude), velocity (magnitude and direction), and/or an
acceleration (a change in magnitude and/or direction) of the
point of contact. These operations may be applied to single
contacts (e.g., one finger contacts) or to multiple simulta-
neous contacts (e.g., “multitouch™/multiple finger contacts).
In some embodiments, the contact/motion module 130 and
the display controller 156 also detects contact on a touchpad.
In some embodiments, the contact/motion module 130 and
the controller 160 detects contact on a click wheel.
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[0067] The graphics module 132 includes various known
software components for rendering and displaying graphics
on the touch screen 112, including components for changing
the intensity of graphics that are displayed. As used herein,
the term “graphics” includes any object that can be displayed
to a user, including without limitation text, web pages, icons
(such as user-interface objects including soft keys), digital
images, videos, animations and the like.
[0068] The text input module 134, which may be a compo-
nent of graphics module 132, provides soft keyboards for
entering text in various applications (e.g., contacts 137,
e-mail 140, IM 141, blogging 142, browser 147, and any other
application that needs text input).
[0069] The GPS module 135 determines the location of the
device and provides this information for use in various appli-
cations (e.g., to telephone 138 for use in location-based dial-
ing, to camera 143 and/or blogger 142 as picture/video meta-
data, and to applications that provide location-based services
such as weather widgets, local yellow page widgets, and
map/navigation widgets).
[0070] The applications 136 may include the following
modules (or sets of instructions), or a subset or superset
thereof:

[0071] a contacts module 137 (sometimes called an

address book or contact list);

[0072] atelephone module 138;

[0073] a video conferencing module 139;

[0074] an e-mail client module 140;

[0075] an instant messaging (IM) module 141;

[0076] a blogging module 142;

[0077] a camera module 143 for still and/or video
images;

[0078] an image management module 144;

[0079] a video player module 145;

[0080] a music player module 146;

[0081] a browser module 147,

[0082] a calendar module 148;

[0083] widget modules 149, which may include weather

widget 149-1, stocks widget 149-2, calculator widget
149-3, alarm clock widget 149-4, dictionary widget 149-
5, and other widgets obtained by the user, as well as
user-created widgets 149-6;

[0084] widget creator module 150 for making user-cre-
ated widgets 149-6;

[0085] search module 151;
[0086] video and music player module 152, which
merges video player module 145 and music player mod-
ule 146;
[0087] notes module 153; and/or
[0088] map module 154.
[0089] Examples of other applications 136 that may be

stored in memory 102 include other word processing appli-
cations, JAVA-enabled applications, encryption, digital rights
management, voice recognition, and voice replication.

[0090] In conjunction with touch screen 112, display con-
troller 156, contact module 130, graphics module 132, and
text input module 134, the contacts module 137 may be used
to manage an address book or contact list, including: adding
name(s) to the address book; deleting name(s) from the
address book; associating telephone number(s), e-mail
address(es), physical address(es) or other information with a
name; associating an image with a name; categorizing and
sorting names; providing telephone numbers or e-mail
addresses to initiate and/or facilitate communications by tele-
phone 138, video conference 139, e-mail 140, or IM 141; and
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so forth. Embodiments of user interfaces and associated pro-
cesses using contacts module 137 are described further
below.

[0091] In conjunction with RF circuitry 108, audio cir-
cuitry 110, speaker 111, microphone 113, touch screen 112,
display controller 156, contact module 130, graphics module
132, and text input module 134, the telephone module 138
may be used to enter a sequence of characters corresponding
to atelephone number, access one or more telephone numbers
in the address book 137, modify a telephone number that has
been entered, dial a respective telephone number, conduct a
conversation and disconnect or hang up when the conversa-
tion is completed. As noted above, the wireless communica-
tion may use any of a plurality of communications standards,
protocols and technologies. Embodiments of user interfaces
and associated processes using telephone module 138 are
described further below.

[0092] In conjunction with RF circuitry 108, audio cir-
cuitry 110, speaker 111, microphone 113, touch screen 112,
display controller 156, optical sensor 164, optical sensor con-
troller 158, contact module 130, graphics module 132, text
input module 134, contact list 137, and telephone module
138, the videoconferencing module 139 may be used to ini-
tiate, conduct, and terminate a video conference between a
user and one or more other participants. Embodiments of user
interfaces and associated processes using videoconferencing
module 139 are described further below.

[0093] In conjunction with RF circuitry 108, touch screen
112, display controller 156, contact module 130, graphics
module 132, and text input module 134, the e-mail client
module 140 may be used to create, send, receive, and manage
e-mail. In conjunction with image management module 144,
the e-mail module 140 makes it very easy to create and send
e-mails with still or video images taken with camera module
143. Embodiments of user interfaces and associated pro-
cesses using e-mail module 140 are described further below.
[0094] In conjunction with RF circuitry 108, touch screen
112, display controller 156, contact module 130, graphics
module 132, and text input module 134, the instant messaging
module 141 may be used to enter a sequence of characters
corresponding to an instant message, to modify previously
entered characters, to transmit a respective instant message
(for example, using a Short Message Service (SMS) or Mul-
timedia Message Service (MMS) protocol for telephony-
based instant messages or using XMPP, SIMPLE, or IMPS
for Internet-based instant messages), to receive instant mes-
sages and to view received instant messages. In some embodi-
ments, transmitted and/or received instant messages may
include graphics, photos, audio files, video files and/or other
attachments as are supported in a MMS and/or an Enhanced
Messaging Service (EMS). As used herein, “instant messag-
ing” refers to both telephony-based messages (e.g., messages
sent using SMS or MMS) and Internet-based messages (e.g.,
messages sent using XMPP, SIMPLE, or IMPS). Embodi-
ments of user interfaces and associated processes using
instant messaging module 141 are described further below.
[0095] In conjunction with RF circuitry 108, touch screen
112, display controller 156, contact module 130, graphics
module 132, text input module 134, image management mod-
ule 144, and browsing module 147, the blogging module 142
may be used to send text, still images, video, and/or other
graphics to a blog (e.g., the user’s blog). Embodiments of user
interfaces and associated processes using blogging module
142 are described further below.

[0096] In conjunction with touch screen 112, display con-
troller 156, optical sensor(s) 164, optical sensor controller
158, contact module 130, graphics module 132, and image
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management module 144, the camera module 143 may be
used to capture still images or video (including a video
stream) and store them into memory 102, modify character-
istics of a still image or video, or delete a still image or video
from memory 102. Embodiments of user interfaces and asso-
ciated processes using camera module 143 are described fur-
ther below.

[0097] In conjunction with touch screen 112, display con-
troller 156, contact module 130, graphics module 132, text
input module 134, and camera module 143, the image man-
agement module 144 may be used to arrange, modify or
otherwise manipulate, label, delete, present (e.g., in a digital
slide show or album), and store still and/or video images.
Embodiments of user interfaces and associated processes
using image management module 144 are described further
below.

[0098] In conjunction with touch screen 112, display con-
troller 156, contact module 130, graphics module 132, audio
circuitry 110, and speaker 111, the video player module 145
may be used to display, present or otherwise play back videos
(e.g., on the touch screen or on an external, connected display
via external port 124). Embodiments of user interfaces and
associated processes using video player module 145 are
described further below.

[0099] In conjunction with touch screen 112, display sys-
tem controller 156, contact module 130, graphics module
132, audio circuitry 110, speaker 111, RF circuitry 108, and
browser module 147, the music player module 146 allows the
user to download and play back recorded music and other
sound files stored in one or more file formats, such as MP3 or
AAC files. In some embodiments, the device 100 may include
the functionality of an MP3 player, such as an iPod (trade-
mark of Apple Computer, Inc.). Embodiments of user inter-
faces and associated processes using music player module
146 are described further below.

[0100] In conjunction with RF circuitry 108, touch screen
112, display system controller 156, contact module 130,
graphics module 132, and text input module 134, the browser
module 147 may be used to browse the Internet, including
searching, linking to, receiving, and displaying web pages or
portions thereof, as well as attachments and other files linked
to web pages. Embodiments of'user interfaces and associated
processes using browser module 147 are described further
below.

[0101] In conjunction with RF circuitry 108, touch screen
112, display system controller 156, contact module 130,
graphics module 132, text input module 134, e-mail module
140, and browser module 147, the calendar module 148 may
be used to create, display, modify, and store calendars and
data associated with calendars (e.g., calendar entries, to do
lists, etc.). Embodiments of user interfaces and associated
processes using calendar module 148 are described further
below.

[0102] In conjunction with RF circuitry 108, touch screen
112, display system controller 156, contact module 130,
graphics module 132, text input module 134, and browser
module 147, the widget modules 149 are mini-applications
that may be downloaded and used by a user (e.g., weather
widget 149-1, stocks widget 149-2, calculator widget 149-3,
alarm clock widget 149-4, and dictionary widget 149-5) or
created by the user (e.g., user-created widget 149-6). In some
embodiments, a widget includes an HTML (Hypertext
Markup Language) file, a CSS (Cascading Style Sheets) file,
and a JavaScript file. In some embodiments, a widget includes
an XML (Extensible Markup Language) file and a JavaScript
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file (e.g., Yahoo! Widgets). Embodiments of user interfaces
and associated processes using widget modules 149 are
described further below.

[0103] In conjunction with RF circuitry 108, touch screen
112, display system controller 156, contact module 130,
graphics module 132, text input module 134, and browser
module 147, the widget creator module 150 may be used by a
user to create widgets (e.g., turning a user-specified portion of
a web page into a widget). Embodiments of user interfaces
and associated processes using widget creator module 150 are
described further below.

[0104] In conjunction with touch screen 112, display sys-
tem controller 156, contact module 130, graphics module
132, and text input module 134, the search module 151 may
be used to search for text, music, sound, image, video, and/or
other files in memory 102 that match one or more search
criteria (e.g., one or more user-specified search terms).
Embodiments of user interfaces and associated processes
using search module 151 are described further below.
[0105] In conjunction with touch screen 112, display con-
troller 156, contact module 130, graphics module 132, and
text input module 134, the notes module 153 may be used to
create and manage notes, to do lists, and the like. Embodi-
ments of user interfaces and associated processes using notes
module 153 are described further below.

[0106] In conjunction with RF circuitry 108, touch screen
112, display system controller 156, contact module 130,
graphics module 132, text input module 134, GPS module
135, and browser module 147, the map module 154 may be
used to receive, display, modify, and store maps and data
associated with maps (e.g., driving directions; data on stores
and other points of interest at or near a particular location; and
other location-based data). Embodiments of user interfaces
and associated processes using map module 154 are
described further below.

[0107] Each of the above identified modules and applica-
tions correspond to a set of instructions for performing one or
more functions described above. These modules (i.e., sets of
instructions) need not be implemented as separate software
programs, procedures or modules, and thus various subsets of
these modules may be combined or otherwise re-arranged in
various embodiments. For example, video player module 145
may be combined with music player module 146 into a single
module (e.g., video and music player module 152, FIG. 1B).
In some embodiments, memory 102 may store a subset of the
modules and data structures identified above. Furthermore,
memory 102 may store additional modules and data struc-
tures not described above.

[0108] In some embodiments, the device 100 is a device
where operation of a predefined set of functions on the device
is performed exclusively through a touch screen 112 and/or a
touchpad. By using a touch screen and/or a touchpad as the
primary input/control device for operation of the device 100,
the number of physical input/control devices (such as push
buttons, dials, and the like) on the device 100 may be reduced.
[0109] The predefined set of functions that may be per-
formed exclusively through a touch screen and/or a touchpad
include navigation between user interfaces. In some embodi-
ments, the touchpad, when touched by the user, navigates the
device 100 to a main, home, or root menu from any user
interface that may be displayed on the device 100. In such
embodiments, the touchpad may be referred to as a “menu
button.” In some other embodiments, the menu button may be
a physical push button or other physical input/control device
instead of a touchpad.

[0110] FIG. 2 illustrates a portable multifunction device
100 having a touch screen 112 in accordance with some
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embodiments. The touch screen may display one or more
graphics within user interface (UI) 200. In this embodiment,
as well as others described below, a user may select one or
more of the graphics by making contact or touching the
graphics, for example, with one or more fingers 202 (not
drawn to scale in the figure). In some embodiments, selection
of one or more graphics occurs when the user breaks contact
with the one or more graphics. In some embodiments, the
contact may include a gesture, such as one or more taps, one
or more swipes (from left to right, right to left, upward and/or
downward) and/or a rolling of a finger (from right to left, left
to right, upward and/or downward) that has made contact with
the device 100. In some embodiments, inadvertent contact
with a graphic may not select the graphic. For example, a
swipe gesture that sweeps over an application icon may not
select the corresponding application when the gesture corre-
sponding to selection is a tap.
[0111] Thedevice 100 may also include one or more physi-
cal buttons, such as “home” or menu button 204. As described
previously, the menu button 204 may be used to navigate to
any application 136 in a set of applications that may be
executed on the device 100. Alternatively, in some embodi-
ments, the menu button is implemented as a soft key in a GUI
in touch screen 112.
[0112] Inone embodiment, the device 100 includes a touch
screen 112, a menu button 204, a push button 206 for power-
ing the device on/off and locking the device, volume adjust-
ment button(s) 208, a Subscriber Identity Module (SIM) card
slot 210, ahead set jack 212, and a docking/charging external
port 124. The push button 206 may be used to turn the power
on/off on the device by depressing the button and holding the
button in the depressed state for a predefined time interval; to
lock the device by depressing the button and releasing the
button before the predefined time interval has elapsed; and/or
to unlock the device or initiate an unlock process. In an
alternative embodiment, the device 100 also may accept ver-
bal input for activation or deactivation of some functions
through the microphone 113.
[0113] Attention is now directed towards embodiments of
user interfaces (“UI”) and associated processes that may be
implemented on a portable multifunction device 100.
[0114] FIG. 3 illustrates an exemplary user interface for
unlocking a portable electronic device in accordance with
some embodiments. In some embodiments, user interface
300 includes the following elements, or a subset or superset
thereof:

[0115] Unlock image 302 that is moved with a finger

gesture to unlock the device;

[0116] Arrow 304 that provides a visual cue to the unlock
gesture,

[0117] Channel 306 that provides additional cues to the
unlock gesture;

[0118] Time 308;

[0119] Day 310;

[0120] Date 312; and

[0121] Wallpaper image 314.

[0122] In some embodiments, the device detects contact

with the touch-sensitive display (e.g., a user’s finger making
contact on or near the unlock image 302) while the device is
in a user-interface lock state. The device moves the unlock
image 302 in accordance with the contact. The device transi-
tions to a user-interface unlock state if the detected contact
corresponds to a predefined gesture, such as moving the
unlock image across channel 306. Conversely, the device
maintains the user-interface lock state if the detected contact
does not correspond to the predefined gesture. As noted
above, processes that use gestures on the touch screen to
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unlock the device are described in U.S. patent applications
Ser. No. 11/322,549, “Unlocking A Device By Performing
Gestures On An Unlock Image,” filed Dec. 23, 2005, and Ser.
No. 11/322,550, “Indication Of Progress Towards Satisfac-
tion Of A User Input Condition,” filed Dec. 23, 2005, which
are hereby incorporated by reference in their entirety.
[0123] FIGS. 4A and 4B illustrate exemplary user inter-
faces for a menu of applications on a portable multifunction
device in accordance with some embodiments. In some
embodiments, user interface 400A includes the following
elements, or a subset or superset thereof:

[0124] Signal strength indicator(s) 402 for wireless com-

munication(s), such as cellular and Wi-Fi signals;

[0125] Time 404;
[0126] Battery status indicator 406;
[0127] 'Tray 408 with icons for frequently used applica-

tions, such as one or more of the following:

[0128] Phone 138, which may include an indicator
414 of the number of missed calls or voicemail mes-
sages;

[0129] E-mail client 140, which may include an indi-
cator 410 of the number of unread e-mails;

[0130] Browser 147; and
[0131] Music player 146; and
[0132] Icons for other applications, such as one or more
of the following:
[0133] IM 141;
[0134] Image management 144;
[0135] Camera 143;
[0136] Video player 145;
[0137] Weather 149-1;
[0138] Stocks 149-2;
[0139] Blog 142;
[0140] Calendar 148;
[0141] Calculator 149-3;
[0142] Alarm clock 149-4;
[0143] Dictionary 149-5; and
[0144] User-created widget 149-6.
[0145] Insomeembodiments, user interface 400B includes

the following elements, or a subset or superset thereof:

[0146] 402,404,406, 141, 148, 144, 143, 149-3, 149-2,
149-1, 149-4, 410, 414, 138, 140, and 147, as described
above;

[0147] Map 154;

[0148] Notes 153;

[0149] Settings 412, which provides access to settings

for the device 100 and its various applications 136, as
described further below; and
[0150] Video and music player module 152, also referred

to as iPod (trademark of Apple Computer, Inc.) module

152.
[0151] Insomeembodiments, UI400A or400B displays all
of'the available applications 136 on one screen so that there is
no need to scroll through a list of applications (e.g., via a
scroll bar). In some embodiments, as the number of applica-
tions increase, the icons corresponding to the applications
may decrease in size so that all applications may be displayed
on a single screen without scrolling. In some embodiments,
having all applications on one screen and a menu button
enables a user to access any desired application with at most
two inputs, such as activating the menu button 204 and then
activating the desired application (e.g., by a tap or other finger
gesture on the icon corresponding to the application).
[0152] In some embodiments, Ul 400A or 400B provides
integrated access to both widget-based applications and non-
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widget-based applications. In some embodiments, all of the
widgets, whether user-created or not, are displayed in Ul
400A or 400B. In other embodiments, activating the icon for
user-created widget 149-6 may lead to another Ul that con-
tains the user-created widgets or icons corresponding to the
user-created widgets.

[0153] In some embodiments, a user may rearrange the
icons in UI 400A or 400B, e.g., using processes described in
U.S. patent application Ser. No. 11/459,602, “Portable Elec-
tronic Device With Interface Reconfiguration Mode,” filed
Jul. 24,2006, which is hereby incorporated by reference in its
entirety. For example, a user may move application icons in
and out of tray 408 using finger gestures.

[0154] Insome embodiments, Ul 400A or 400B includes a
gauge (not shown) that displays an updated account usage
metric for an account associated with usage of the device
(e.g., a cellular phone account), as described in U.S. patent
application Ser. No. 11/322,552, “Account Information Dis-
play For Portable Communication Device,” filed Dec. 23,
2005, which is hereby incorporated by reference in its
entirety.

[0155] FIGS.5A-5C illustrate an exemplary screen rotation
gesture in accordance with some embodiments.

[0156] FIG. 6 is a flow diagram illustrating a process for
implementing screen rotation gestures in accordance with
some embodiments.

[0157] In some embodiments, a portable multifunction
device (e.g., device 100) displays (602) a first application
5702 on a touch screen display (e.g., 112) in a portrait orien-
tation (e.g., FIG. 5A). In some embodiments, the first appli-
cation is a browser, a photo manager, a music player, or a
video player. In most implementations, but not necessarily
all, the display is rectangular, or substantially rectangular
(e.g., the display may have rounded corners, but otherwise
has a rectangular shape).

[0158] Simultaneous rotation of two thumbs (e.g., 5704-L
and 5704-R) in a first sense of rotation is detected (604) on the
touch screen display 112. In some embodiments, the first
sense of rotation is a clockwise rotation (e.g., FIG. 5C).
[0159] Insomeembodiments, the sense of rotation for each
thumb is detected by monitoring the change in orientation of
the contact area of the thumb with the touch screen display.
For example, if the contact area of the thumb is elliptical, the
change in the orientation of an axis of the ellipse may be
detected (e.g., from contact ellipse 5706-L in FIG. 5A to
contact ellipse 5708-L in FIG. 5B, as shown on an enlarged
portion of touch screen 112 in FIG. 5C). In some embodi-
ments, at least some of'a user’s other fingers (i.e., fingers other
than thumbs 5704-L. and 5704-R) support the device 100 by
contacting the backside of the device.

[0160] Insome embodiments, the first sense of rotation is a
counterclockwise rotation. For example, if thumb 5704-L is
initially on the lower left side of touch screen 112 (rather than
the upper left side in FIG. 5A), thumb 5704-R is initially on
the upper right side of touch screen 112 (rather than the lower
right side in FIG. 5A), and the thumbs are moved apart from
each other, then the sense of rotation detected by the touch
screen 112 will be counterclockwise for both thumbs.
[0161] Inresponsetodetecting the simultaneous rotation of
the two thumbs in the first sense of rotation, the first applica-
tion 5702 is displayed (606) in a landscape orientation.
[0162] Insomeembodiments, the simultaneous two-thumb
rotation gesture is used to override automatic changes in
portrait/landscape orientation based on analysis of data from
accelerometers 168 until a predetermined condition is met. In
some embodiments, any changes in orientation of the device
that are detected after the simultaneous rotation of the two

Sep. 4, 2008

thumbs is detected are disregarded until the device displays a
second application different from the first application. In
some embodiments, any changes in orientation of the device
that are detected after the simultaneous rotation of the two
thumbs is detected are disregarded until the device is putina
locked state or turned off. In some embodiments, any changes
in orientation of the device that are detected after the simul-
taneous rotation of the two thumbs is detected are disregarded
for a predetermined time period.

[0163] Insome embodiments, simultaneous rotation of the
two thumbs is detected (608) in a second sense of rotation that
is opposite the first sense of rotation on the touch screen
display. In response to detecting the simultaneous rotation of
the two thumbs in the second sense of rotation, the first
application is displayed (610) in a portrait orientation.
[0164] Insomeembodiments, any changes in orientation of
the device that are detected after the simultaneous rotation of
the two thumbs in the first sense is detected are disregarded
until the simultaneous rotation of the two thumbs in the sec-
ond sense is detected.

[0165] A graphical user interface on a portable multifunc-
tion device with a touch screen display comprises an appli-
cation that is displayed in either a first orientation or a second
orientation, the second orientation being 90° from the first
orientation. In response to detecting simultaneous rotation of
two thumbs in a first sense of rotation on the touch screen
display, the display of the application changes from the first
orientation to the second orientation. In some embodiments,
the first orientation is a portrait orientation (e.g., FIG. 5A) and
the second orientation is a landscape orientation (e.g., FIG.
5B). In some embodiments, the first orientation is a landscape
orientation and the second orientation is a portrait orientation.
[0166] FIGS.7A-7C illustrate an exemplary screen rotation
gesture in accordance with some embodiments.

[0167] FIG. 8 is a flow diagram illustrating a process for
implementing screen rotation gestures in accordance with
some embodiments.

[0168] In some embodiments, a portable multifunction
device (e.g., device 100) displays (802) a first application 702
on a touch screen display (e.g., 112) in a portrait orientation
(e.g., FIG. 7A). In some embodiments, the first application is
a browser, a photo manager, a music player, or a video player.
In most implementations, but not necessarily all, the display
is rectangular, or substantially rectangular (e.g., the display
may have rounded corners, but otherwise has a rectangular
shape).

[0169] Rotation of a thumb (e.g., 704-R) within a predeter-
mined range of angles near 90° (e.g., between 85° and 95°,
between 80° and 100°, between 75° and 105°, or between 70°
and 110°) in a first sense of rotation is detected (804) on the
touch screen display 112. In some embodiments, the first
sense of rotation is a clockwise rotation (e.g., FIG. 7C). In
some embodiments, at least one finger (e.g., 710) on a side of
the device opposite the touch screen display (i.e., the backside
of'the device) is simultaneously detected (805) while detect-
ing the rotation of the thumb.

[0170] In some embodiments, the sense of rotation is
detected by monitoring the change in orientation of the con-
tact area of the thumb with the touch screen display. For
example, if the contact area of the thumb is elliptical, the
change in the orientation of an axis of the ellipse may be
detected (e.g., from contact ellipse 706-R in FIG. 7A to con-
tactellipse 708-R in FIG. 7B, as shown on an enlarged portion
of touch screen 112 in FIG. 7C). In some embodiments, at
least some of a user’s other fingers (i.e., fingers other than
thumb 704-R) support the device 100 by contacting the back-
side of the device.
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[0171] Insome embodiments, the first sense of rotation is a
counterclockwise rotation. For example, thumb 704-R is ini-
tially on the upper right side of touch screen 112 (rather than
the lower right side in FIG. 7A), and the device is rotated
clockwise, then the sense of rotation detected by the touch
screen 112 will be counterclockwise for the thumb.

[0172] In some embodiments, in response to detecting the
rotation of the thumb, the first application 702 is displayed
(806) in a landscape orientation. In some embodiments, in
response to detecting the rotation of the thumb and simulta-
neously detecting at least one finger on the side of the device
opposite the touch screen display, the first application 702 is
displayed in a landscape orientation.

[0173] Insomeembodiments, the thumb rotation gesture is
used to override automatic changes in portrait/landscape ori-
entation based on analysis of data from accelerometers 168
until a predetermined condition is met. In some embodi-
ments, any changes in orientation of the device that are
detected after the rotation of the thumb is detected are disre-
garded until the device displays a second application different
from the first application. In some embodiments, any changes
in orientation of the device that are detected after the rotation
of'the thumb is detected are disregarded until the device is put
in a locked state or turned off. In some embodiments, any
changes in orientation of the device that are detected after the
rotation of the thumb is detected are disregarded for a prede-
termined time period.

[0174] In some embodiments, rotation of the thumb is
detected (808) within a predetermined range of angles near
90° in a second sense of rotation that is opposite the first sense
of rotation on the touch screen display. In response to detect-
ing the rotation of the thumb in the second sense of rotation,
the first application is displayed (810) in a portrait orientation.
[0175] Insomeembodiments, any changes in orientation of
the device that are detected after the rotation of the thumb in
the first sense is detected are disregarded until the rotation of
the thumb in the second sense is detected.

[0176] A graphical user interface on a portable multifunc-
tion device with a touch screen display comprises an appli-
cation that is displayed in either a first orientation or a second
orientation, the second orientation being 90° from the first
orientation. In some embodiments, in response to detecting a
rotation of a thumb within a predetermined range of angles
near 90° in a first sense of rotation on the touch screen display,
the display of the application changes from the first orienta-
tion to the second orientation. In some embodiments, in
response to detecting a rotation of a thumb within a predeter-
mined range of angles near 90° in a first sense of rotation on
the touch screen display and simultaneously detecting at least
one finger on a side of the device opposite the touch screen
display, the display of the application changes from the first
orientation to the second orientation.

[0177] In some embodiments, the detection of finger posi-
tions and/or a palm by sensors on the sides of the device may
be used to determine whether a user is holding the device in a
portrait or landscape orientation and a corresponding portrait
or landscape orientation may be displayed on the screen. For
example, if a palm is detected on one side of the device, the
user is probably holding the device in a portrait orientation
and thus an application may be displayed in a portrait orien-
tation on the screen. On the other hand, if only fingers are
detected (e.g., one finger is detected at or near each corner of
the device, because fingers typically have less contact area
than a palm), the user is probably holding the device in a
landscape orientation and thus an application may be dis-
played in a landscape orientation on the screen. In some
embodiments, the detection of finger positions and/or a palm
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by sensors on the sides of the device may be used in conjunc-
tion with input from other sensors (e.g., accelerometer(s)
168) to determine whether a user is holding the device in a
portrait or landscape orientation and a corresponding portrait
or landscape orientation may be displayed on the screen.
[0178] The foregoing description, for purpose of explana-
tion, has been described with reference to specific embodi-
ments. However, the illustrative discussions above are not
intended to be exhaustive or to limit the invention to the
precise forms disclosed. Many modifications and variations
are possible in view ofthe above teachings. The embodiments
were chosen and described in order to best explain the prin-
ciples of the invention and its practical applications, to
thereby enable others skilled in the art to best utilize the
invention and various embodiments with various modifica-
tions as are suited to the particular use contemplated.

What is claimed is:

1. A computer-implemented method, comprising:

at a portable multifunction device with a touch screen

display,

displaying information on the touch screen display in a

portrait orientation;

detecting simultaneous rotation of two thumbs in a first

sense of rotation on the touch screen display;

in response to detecting the simultaneous rotation of the

two thumbs in the first sense of rotation, displaying the
information in a landscape orientation;

detecting simultaneous rotation of the two thumbs in a

second sense of rotation that is opposite the first sense of
rotation; and

in response to detecting the simultaneous rotation of the

two thumbs in the second sense of rotation, displaying
the information in a portrait orientation.

2. A computer-implemented method, comprising:

at a portable multifunction device with a touch screen

display,

displaying a first application on the touch screen display in

a portrait orientation;

detecting simultaneous rotation of two thumbs in a first

sense of rotation on the touch screen display; and

in response to detecting the simultaneous rotation of the

two thumbs in the first sense of rotation, displaying the
first application in a landscape orientation.

3. The computer-implemented method of claim 2, wherein
the first sense of rotation is a clockwise rotation.

4. The computer-implemented method of claim 2, wherein
the first sense of rotation is a counterclockwise rotation.

5. The computer-implemented method of claim 2, wherein
the first application is a browser, a photo manager, a music
player, or a video player.

6. The computer-implemented method of claim 2, includ-
ing disregarding any changes in orientation of the device that
are detected after the simultaneous rotation of the two thumbs
is detected until the device displays a second application
different from the first application.

7. The computer-implemented method of claim 2, includ-
ing disregarding any changes in orientation of the device that
are detected after the simultaneous rotation of the two thumbs
is detected until the device is put in a locked state or turned
off.

8. The computer-implemented method of claim 2, includ-
ing disregarding, for a predetermined time period, any
changes in orientation of the device that are detected after the
simultaneous rotation of the two thumbs is detected.
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9. The computer-implemented method of claim 2, includ-
ing:

detecting simultaneous rotation of the two thumbs in a
second sense of rotation that is opposite the first sense of
rotation on the touch screen display; and

in response to detecting the simultaneous rotation of the
two thumbs in the second sense of rotation, displaying
the first application in a portrait orientation.

10. The computer-implemented method of claim 9, includ-
ing disregarding any changes in orientation of the device that
are detected after the simultaneous rotation of the two thumbs
in the first sense is detected until the simultaneous rotation of
the two thumbs in the second sense is detected.

11. A graphical user interface on a portable multifunction
device with a touch screen display, comprising:

an application that is displayed in either a first orientation
or a second orientation, the second orientation being 90°
from the first orientation,

wherein:
in response to detecting simultaneous rotation of two

thumbs in a first sense of rotation on the touch screen
display, the display of the application changes from
the first orientation to the second orientation.
12. A portable multifunction device, comprising:
a touch screen display;
one or More processors;
memory; and
one or more programs, wherein the one or more programs
are stored in the memory and configured to be executed
by the one or more processors, the programs including:
instructions for displaying a first application on the
touch screen display in a portrait orientation;

instructions for detecting simultaneous rotation of two
thumbs in a first sense of rotation on the touch screen
display; and

instructions for displaying the first application in a land-
scape orientation in response to detecting the simul-
taneous rotation of the two thumbs in the first sense of
rotation.

13. A computer-program product, comprising:

a computer readable storage medium and a computer pro-
gram mechanism embedded therein, the computer pro-
gram mechanism comprising instructions, which when
executed by a portable multifunction device with atouch
screen display, cause the device to:
display a first application on the touch screen display in

a portrait orientation;
detect simultaneous rotation of two thumbs in a first
sense of rotation on the touch screen display; and
display the first application in a landscape orientation in
response to detecting the simultaneous rotation of the
two thumbs in the first sense of rotation.

14. A portable multifunction device with a touch screen
display, comprising:

means for displaying a first application on the touch screen
display in a portrait orientation;

means for detecting simultaneous rotation of two thumbs
in a first sense of rotation on the touch screen display;
and

means for displaying the first application in a landscape
orientation in response to detecting the simultaneous
rotation of the two thumbs in the first sense of rotation.
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15. A computer-implemented method, comprising:

at a portable multifunction device with a touch screen
display,

displaying a first application on the touch screen display in
a portrait orientation;

detecting a rotation of a thumb within a predetermined
range of angles near 90° in a first sense of rotation on the
touch screen display; and

in response to detecting the rotation of the thumb, display-
ing the first application in a landscape orientation.

16. The computer-implemented method of claim 15,
wherein predetermined range of angles is between 85° and
95°.

17. The computer-implemented method of claim 15,
wherein predetermined range of angles is between 80° and
100°.

18. The computer-implemented method of claim 15,
wherein predetermined range of angles is between 75+ and
105°.

19. The computer-implemented method of claim 15,
wherein predetermined range of angles is between 70° and
110°.

20. The computer-implemented method of claim 15,
including:

detecting a rotation of the thumb within a predetermined
range of angles near 90° in a second sense of rotation on
the touch screen display, wherein the second sense of
rotation is opposite the first sense of rotation; and

in response to detecting the rotation of the thumb in the
second sense of rotation, displaying the first application
in a portrait orientation.

21. A graphical user interface on a portable multifunction

device with a touch screen display, comprising:

an application that is displayed in either a first orientation
or a second orientation, the second orientation being 90°
from the first orientation,

wherein:
in response to detecting a rotation of a thumb within a

predetermined range of angles near 90° in a first sense
of rotation on the touch screen display, the display of
the application changes from the first orientation to
the second orientation.

22. A portable multifunction device, comprising:

a touch screen display;

one or more processors;

memory; and

one or more programs, wherein the one or more programs
are stored in the memory and configured to be executed
by the one or more processors, the programs including:
instructions for displaying a first application on the

touch screen display in a portrait orientation;
instructions for detecting a rotation of a thumb within a
predetermined range of angles near 90° in a first sense
of rotation on the touch screen display; and
instructions for displaying the first application in a land-
scape orientation in response to detecting the rotation
of the thumb.

23. A computer-program product, comprising:

a computer readable storage medium and a computer pro-
gram mechanism embedded therein, the computer pro-
gram mechanism comprising instructions, which when
executed by a portable multifunction device with a touch
screen display, cause the device to:
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display a first application on the touch screen display in
a portrait orientation;
detect a rotation of a thumb within a predetermined
range of angles near 90° in a first sense of rotation on
the touch screen display; and
display the first application in a landscape orientation in
response to detecting the rotation of the thumb.
24. A portable multifunction device with a touch screen
display, comprising:
means for displaying a first application on the touch screen
display in a portrait orientation;
means for detecting a rotation of a thumb within a prede-
termined range of angles near 90° in a first sense of
rotation on the touch screen display; and
means for displaying the first application in a landscape
orientation in response to detecting the rotation of the
thumb.
25. A computer-implemented method, comprising:
at a portable multifunction device with a touch screen
display,
displaying a first application on the touch screen display in
a portrait orientation;
detecting a rotation of a thumb within a predetermined
range of angles near 90° in a first sense of rotation on the
touch screen display;
simultaneously detecting at least one finger on a side of the
device opposite the touch screen display; and
in response to detecting the rotation of the thumb and
simultaneously detecting at least one finger on the side
of'the device opposite the touch screen display, display-
ing the first application in a landscape orientation.
26. A graphical user interface on a portable multifunction
device with a touch screen display, comprising:
an application that is displayed in either a first orientation
or a second orientation, the second orientation being 90°
from the first orientation,
wherein:
in response to detecting a rotation of a thumb within a
predetermined range of angles near 90° in a first sense
of rotation on the touch screen display and simulta-
neously detecting at least one finger on a side of the
device opposite the touch screen display, the display
of'the application changes from the first orientation to
the second orientation.
27. A portable multifunction device, comprising:
a touch screen display;
one or More processors;
memory; and

Sep. 4, 2008

one or more programs, wherein the one or more programs
are stored in the memory and configured to be executed
by the one or more processors, the programs including:
instructions for displaying a first application on the
touch screen display in a portrait orientation;

instructions for detecting a rotation of a thumb within a
predetermined range of angles near 90° in a first sense
of rotation on the touch screen display; and

instructions for simultaneously detecting at least one
finger on a side of the device opposite the touch screen
display; and

instructions for displaying the first application in a land-
scape orientation in response to detecting the rotation
of'the thumb and simultaneously detecting at least one
finger on the side of the device opposite the touch
screen display.
28. A computer-program product, comprising:
a computer readable storage medium and a computer pro-
gram mechanism embedded therein, the computer pro-
gram mechanism comprising instructions, which when
executed by a portable multifunction device with a touch
screen display, cause the device to:
display a first application on the touch screen display in
a portrait orientation;

detect a rotation of a thumb within a predetermined
range of angles near 90° in a first sense of rotation on
the touch screen display;

simultaneously detect at least one finger on a side of the
device opposite the touch screen display; and

display the first application in a landscape orientation in
response to detecting the rotation of the thumb and
simultaneously detecting at least one finger on the
side of the device opposite the touch screen display.

29. A portable multifunction device with a touch screen

display, comprising:

means for displaying a first application on the touch screen
display in a portrait orientation;

means for detecting a rotation of a thumb within a prede-
termined range of angles near 90° in a first sense of
rotation on the touch screen display;

means for simultaneously detecting at least one finger on a
side of the device opposite the touch screen display; and

means for displaying the first application in a landscape
orientation in response to detecting the rotation of the
thumb and simultaneously detecting at least one finger
on the side of the device opposite the touch screen
display.
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Screen Rotation Gestures on a Portable Multifunction Device

RELATED APPLICATIONS

[0001] This application claims priority to U.S. Provisional Patent Application Nos.
60/879,469, “Portable Multifunction Device,” filed January 8, 2007; 60/879,253, “Portable
Multifunction Device,” filed January 7, 2007; and 60/824,769, ‘“Portable Multifunction
Device,” filed September 6, 2006. All of these applications are incorporated by referenced

herein in their entirety.

[0002] This application is related to the following applications: (1) U.S. Patent
Application No. 10/188,182, "Touch Pad For Handheld Device," filed July 1, 2002; (2) U.S.
Patent Application No. 10/722,948, "Touch Pad For Handheld Device," filed November 25,
2003; (3) U. S. Patent Application No. 10/643,256, "Movable Touch Pad With Added
Functionality,” filed August 18, 2003; (4) U.S. Patcnt Application No. 10/654,108,
"Ambidextrous Mouse," filed September 2, 2003; (5) U.S. Patent Application No.
10/840,862, "Multipoint Touchscreen," filed May 6, 2004; (6) U.S. Patent Application No:
10/903,964, "Gestures For Touch Sensitive Input Devices," filed July 30,2004; (7) U.S.
Patent Application No. 11/038,590, "Mode-Based Graphical User Interfaces For Touch
Sensitive Input Devices" filed January 18, 2005; (8) U.S. Patent Application No.
11/057,050, "Display Actuator," filed February 11, 2005; (9) U.S. Provisional Patent
Application No. 60/658,777, "Multi-Functional Hand-Held Device," filed March 4, 2005;
and (10) U.S. Patent Application No. 11/367,749, "Multi-Functional Hand-Held Device,"
filed March 3, 2006. All of these applications arc incorporated by reference herein.

TECHNICAL FIELD

[0003] The disclosed embodiments relate generally to portable electronic devices,

and more particularly, to portable devices that implement screen rotation gestures.

BACKGROUND

[0004] As portable electronic devices become more compact, and the number of
functions performed by a given device increase, it has become a significant challenge to

design a user interface that allows users to easily interact with a multifunction device. This
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challenge is particular significant for handheld portable devices, which have much smaller
screens than desktop or laptop computers. This situation is unfortunate because the user
interface is the gateway through which users receive not only content but also responses to
user actions or behaviors, including user attempts to access a device’s features, tools, and
functions. Some portable communication devices (e.g., mobile telephones, sometimes
called mobile phones, cell phones, cellular telephones, and the like) have resorted to adding
more pushbuttons, increasing the density of push buttons, overloading the functions of
pushbuttons, or using complex menu systems to allow a user to access, store and manipulate
data. These conventional user interfaces often result in complicated key sequences and

menu hierarchies that must be memorized by the user.

[0005] Many conventional user interfaces, such as those that include physical
pushbuttons, are also inflexible. This is unfortunate because it may prevent a user interface
from being configurcd and/or adaptced by cither an application running on the portablc
device or by users. When coupled with the time consuming requirement to memorize
multiple key sequences and menu hierarchies, and the difficulty in activating a desired

pushbutton, such inflexibility is frustrating to most users.

[0006] Some portable electronic devices have displays with information that may be
viewed in either a portrait orientation or a landscape orientation. But the input from a user
required to initiate a screen rotation between the portrait and landscape orientations may not

be readily apparent to the user.

[0007] Some portable devices use one or more accelerometers to automatically
adjust thc oricntation of thc information on thc screen. In these devices, information is
displayed on the display in a portrait view or a landscape view based on an analysis of data
received from the one or more accelerometers. For these devices, the user may occasionally
want to override the orientation displayed based on the accelerometer data. Here too, the
user input required to initiate a change between the portrait and landscape orientations may

not be readily apparent to the user.

[0008] Accordingly, there is a need for portable multifunction devices with more
transparent and intuitive user interfaces for implementing screen rotations. Such interfaces
increase the effectiveness, efficiency and user satisfaction with portable multifunction

devices.

P3940USP1, 063266-5022-PR 2

HP Inc. - Exhibit 1005 - Page 5585



SUMMARY

[0009] The above deficiencies and other problems associated with user interfaces
for portable devices are reduced or eliminated by the disclosed portable multifunction
device. In some embodiments, the device has a touch-sensitive display (also known as a
“touch screen’) with a graphical user interface (GUI), one or more processors, memory and
one or more modules, programs or sets of instructions stored in the memory for performing
multiple functions. In some embodiments, the user interacts with the GUI primarily through
finger contacts and gestures on the touch-sensitive display. In some embodiments, the
functions may include telephoning, video conferencing, e-mailing, instant messaging,
blogging, digital photographing, digital videoing, web browsing, digital music playing,
and/or digital video playing. Instructions for performing these functions may be included in

a computer program product configured for execution by one or more processors.

[0010] In accordance with some embodiments, a computer-implemented method
performed at a portable multifunction device with a touch screen display includes
displaying information on the touch screen display in a portrait orientation. The method
also includes detecting simultancous rotation of two thumbs in a first sense of rotation on
the touch screen display, and in response to detecting the simultancous rotation of the two
thumbs in the first sense of rotation, displaying the information in a landscape orientation.
In some embodiments, the method further includes detecting simultaneous rotation of the
two thumbs in a second sense of rotation that is opposite the first sense of rotation, and in
response to detecting the simultaneous rotation of the two thumbs in the second sense of

rotation, displaying the information in a portrait orientation.

[0011] In accordance with some embodiments, a graphical user interface on a
portable multifunction device with a touch screen display includes an application that is
displayed in either a first orientation or a second orientation, the second orientation being
90° from the first orientation. In response to detecting simultaneous rotation of two thumbs
in a first sense of rotation on the touch screen display, the display of the application changes

from the first orientation to the second orientation.

[0012] In accordance with some embodiments, a portable multifunction device
includes a touch screen display, one or more processors, memory, and one or more

programs. The one or more programs are stored in the memory and configured to be
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executed by the one or more processors, The programs include instructions for: displaying
a first application on the touch screen display in a portrait orientation; detecting
simultaneous rotation of two thumbs in a first sense of rotation on the touch screen display;
and displaying the first application in a landscape orientation in response to detecting the

simultaneous rotation of the two thumbs in the first sense of rotation.

[0013] In accordance with some embodiments, a computer-program product
includes a computer readable storage medium and a computer program mechanism
embedded therein. The computer program mechanism includes instructions, which when
executed by a portable multifunction device with a touch screen display, cause the device to
display a first application on the touch screen display in a portrait orientation. The
instructions also cause the device to detect simultaneous rotation of two thumbs in a first
sense of rotation on the touch screen display and display the first application in a landscape
oricntation in responsc to detecting the simultancous rotation of the two thumbs in the first

sense of rotation.

[0014] In accordance with some embodiments, a portable multifunction device with
a touch screen display includes: means for displaying a first application on the touch screen
display in a portrait orientation; means for detecting simultaneous rotation of two thumbs in
a first sense of rotation on the touch screen display; and means for displaying the first
application in a landscape orientation in response to detecting the simultaneous rotation of

the two thumbs in the first sense of rotation.

[0015] In accordance with some embodiments, a computer-implemented method
performed at a portablec multifunction device with a touch screen display includes
displaying information on the touch screen display in a portrait orientation. The method
also includes detecting a rotation of a thumb within a predetermined range of angles near
90° in a first sense of rotation on the touch screen display, and in response to detecting the

rotation of the thumb, displaying the information in a landscape orientation.

[0016] In accordancc with somc cmbodiments, a graphical uscr intcrfacc on a
portable multifunction device with a touch screen display includes an application that is
displayed in either a first orientation or a second orientation, the second orientation being
90° from the first orientation. In response to detecting a rotation of a thumb within a

predetermined range of angles near 90° in a first sense of rotation on the touch screen
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display, the display of the application changes from the first orientation to the second

orientation.

[0017] In accordance with some embodiments, a portable multifunction device
includes a touch screen display, one or more processors, memory, and one or more
programs. The one or more programs are stored in the memory and configured to be
executed by the one or more processors. The programs include instructions for: displaying
a first application on the touch screen display in a portrait orientation; detecting a rotation of
a thumb within a predetermined range of angles near 90° in a first sense of rotation on the
touch screen display; and displaying the first application in a landscape orientation in

response to detecting the rotation of the thumb.

[0018] In accordance with some embodiments, a computer-program product
includes a computer readable storage medium and a computer program mechanism
embedded therein. The computer program mechanism includes instructions, which when
executed by a portable multifunction device with a touch screen display, cause the device to
display a first application on the touch screen display in a portrait orientation. The
instructions also cause the device to detect a rotation of a thumb within a predetermined
range of angles near 90° in a first sense of rotation on the touch screen display and display
the first application in a landscape orientation in response to detecting the rotation of the

thumb.

[0019] In accordance with some embodiments, a portable multifunction device with
a touch screen display includes: means for displaying a first application on the touch screen
display in a portrait oricntation; mcans for dctccting a rotation of a thumb within a
predetermined range of angles near 90° in a first sense of rotation on the touch screen
display; and means for displaying the first application in a landscape orientation in response

to detecting the rotation of the thumb.

[0020] In accordance with some embodiments, a computer-implemented method
performed at a portablec multifunction device with a touch screen display includes
displaying information on the touch screen display in a portrait orientation. The method
also includes detecting a rotation of a thumb within a predetermined range of angles near
90° in a first sense of rotation on the touch screen display; simultaneously detecting at least

one finger on a side of the device opposite the touch screen display; and in response to

P3940USP1, 063266-5022-PR 5

HP Inc. - Exhibit 1005 - Page 5588



detecting the rotation of the thumb and simultancously detecting at least one finger on the
side of the device opposite the touch screen display, displaying the information in a

landscape orientation.

[0021] In accordance with some embodiments, a graphical user interface on a
portable multifunction device with a touch screen display includes an application that is
displayed in either a first orientation or a second orientation, the second orientation being
90° from the first orientation. In response to detecting a rotation of a thumb within a
predetermined range of angles near 90° in a first sense of rotation on the touch screen
display and simultancously detecting at least one finger on a side of the device opposite the
touch screen display, the display of the application changes from the first orientation to the

second orientation.

[0022] In accordance with some embodiments, a portable multifunction device
includes a touch screen display, one or more processors, memory, and one or more
programs. The one or more programs are stored in the memory and configured to be
executed by the one or more processors, The programs include instructions for: displaying
a first application on the touch screen display in a portrait orientation; detecting a rotation of
a thumb within a predetermined range of angles near 90° in a first sense of rotation on the
touch screen display; simultaneously detecting at least one finger on a side of the device
opposite the touch screen display; and displaying the first application in a landscape
orientation in response to detecting the rotation of the thumb and simultancously detecting

at least one finger on the side of the device opposite the touch screen display.

[0023] In accordancc with somc cmbodiments, a computcr-program product
includes a computer rcadable storage medium and a computer program mechanism
embedded therein. The computer program mechanism includes instructions, which when
executed by a portable multifunction device with a touch screen display, cause the device to
display a first application on the touch screen display in a portrait orientation. The
instructions also cause the device to detect a rotation of a thumb within a predetermined
range of angles near 90° in a first sense of rotation on the touch screen display;
simultaneously detect at least one finger on a side of the device opposite the touch screen

display; and display the first application in a landscape orientation in response to detecting
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the rotation of the thumb and simultancously detecting at least one finger on the side of the

device opposite the touch screen display.

[0024] In accordance with some embodiments, a portable multifunction device with
a touch screen display includes: means for displaying a first application on the touch screen
display in a portrait orientation; means for detecting a rotation of a thumb within a
predetermined range of angles near 90° in a first sense of rotation on the touch screen
display; means for simultancously detecting at least one finger on a side of the device
opposite the touch screen display; and means for displaying the first application in a
landscape orientation in response to detecting the rotation of the thumb and simultaneously

detecting at least one finger on the side of the device opposite the touch screen display.

[0025] Thus, the invention provides a portable multifunction device with more

transparent and intuitive user interfaces for implementing screen rotations.
BRIEF DESCRIPTION OF THE DRAWINGS

[0026] For a better understanding of the aforementioned embodiments of the
invention as well as additional embodiments thereof, reference should be made to the
Description of Embodiments below, in conjunction with the following drawings in which

like reference numerals refer to corresponding parts throughout the figures.

[0027] Figures 1A and 1B are block diagrams illustrating portable multifunction

devices with touch-sensitive displays in accordance with some embodiments.

[0028] Figure 2 illustrates a portable multifunction device having a touch screen in

accordance with some embodiments.

[0029] Figure 3 illustrates an exemplary user interface for unlocking a portable

clectronic device in accordance with some cmbodiments.

[0030] Figures 4A and 4B illustrate exemplary user interfaces for a menu of

applications on a portable multifunction device in accordance with some embodiments.

[0031] Figures 5A-5C illustrate an exemplary screen rotation gesture in accordance

with some embodiments.

[0032] Figurc 6 is a flow diagram illustrating a proccss for implecmenting scrcen

rotation gestures in accordance with some embodiments.
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[0033] Figures 7A-7C illustrate an exemplary screen rotation gesture in accordance

with some embodiments.

[0034] Figure 8 is a flow diagram illustrating a process for implementing screen

rotation gestures in accordance with some embodiments.

DESCRIPTION OF EMBODIMENTS

[0035] Reference will now be made in detail to embodiments, examples of which
are illustrated in the accompanying drawings. In the following detailed description,
numerous specific details are set forth in order to provide a thorough understanding of the
present invention. Howcever, it will be apparcent to onc of ordinary skill in the art that the
present invention may be practiced without these specific details. In other instances, well-
known methods, procedures, components, circuits, and networks have not been described in

detail so as not to unnecessarily obscure aspects of the embodiments.

[0036] It will also be understood that, although the terms first, second, etc. may be
used herein to describe various elements, these elements should not be limited by these
terms. These terms are only used to distinguish one element from another. For example, a
first gesture could be termed a second gesture, and, similarly, a second gesture could be

termed a first gesture, without departing from the scope of the present invention.

[0037] The terminology uscd in the description of the invention hercin is for the
purpose of describing particular embodiments only and is not intended to be limiting of the
invention. As used in the description of the invention and the appended claims, the singular

[P INT
a

forms an” and “the” are intended to include the plural forms as well, unless the
context clearly indicates otherwise. It will also be understood that the term "and/or" as used
herein refers to and encompasses any and all possible combinations of one or more of the
associated listed items. It will be further understood that the terms "comprises” and/or
"comprising,”" when used in this specification, specify the presence of stated features,
integers, steps, operations, elements, and/or components, but do not preclude the presence

or addition of onc or morc other fcaturcs, intcgers, steps, opcrations, clements, components,

and/or groups thereof.

[0038] Embodiments of a portable multifunction device, user interfaces for such

devices, and associated processes for using such devices are described. In some
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embodiments, the device is a portable communications device such as a mobile telephone

that also contains other functions, such as PDA and/or music player functions.

[0039] The user interface may include a physical click wheel in addition to a touch
screen or a virtual click wheel displayed on the touch screen. A click wheel is a user-
interface device that may provide navigation commands based on an angular displacement
of the wheel or a point of contact with the wheel by a user of the device. A click wheel may
also be used to provide a user command corresponding to selection of one or more items,
for example, when the user of the device presses down on at least a portion of the wheel or
the center of the wheel. Alternatively, breaking contact with a click wheel image on a touch
screen surface may indicate a user command corresponding to selection. For simplicity, in
the discussion that follows, a portable multifunction device that includes a touch screen is
used as an exemplary embodiment. It should be understood, however, that some of the user
intcrfaces and associatcd proccsscs may be applicd to other devices, such as personal
computers and laptop computers, that may include one or more other physical user-interface

devices, such as a physical click wheel, a physical keyboard, a mouse and/or a joystick.

[0040] The device supports a variety of applications, such as a telephone
application, a video conferencing application, an e-mail application, an instant messaging
application, a blogging application, a digital camera application, a digital video camera
application, a web browsing application, a digital music player application, and/or a digital

video player application.

[0041] The various applications that may be executed on the device may use at least
onc common physical uscr-intcrfacc device, such as thc touch scrcen. Onc or more
functions of the touch screen as well as corresponding information displayed on the device
may be adjusted and/or varied from one application to the next and/or within a respective
application. In this way, a common physical architecture (such as the touch screen) of the
device may support the variety of applications with user interfaces that are intuitive and

transparent.

[0042] The user interfaces may include one or more soft keyboard embodiments.
The soft keyboard embodiments may include standard (QWERTY) and/or non-standard
configurations of symbols on the displayed icons of the keyboard, such as those described in

U.S. Patent Applications 11/459,606, "Keyboards For Portable Electronic Devices," filed
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July 24, 2006, and 11/459,615, "Touch Screen Keyboards For Portable Electronic Devices,"
filed July 24, 2006, the contents of which are hereby incorporated by reference. The
keyboard embodiments may include a reduced number of icons (or soft keys) relative to the
number of keys in existing physical keyboards, such as that for a typewriter. This may
make it easier for users to select one or more icons in the keyboard, and thus, one or more
corresponding symbols. The keyboard embodiments may be adaptive. For example,
displayed icons may be modified in accordance with user actions, such as selecting one or
more icons and/or one or more corresponding symbols. One or more applications on the
portable device may utilize common and/or different keyboard embodiments. Thus, the
keyboard embodiment used may be tailored to at least some of the applications. In some
embodiments, one or more keyboard embodiments may be tailored to a respective user. For
example, one or more keyboard embodiments may be tailored to a respective user based on
a word usage history (lexicography, slang, individual usage) of the respective user. Some of
the keyboard embodiments may be adjusted to reduce a probability of a user error when
selecting one or more icons, and thus one or more symbols, when using the soft keyboard

embodiments.

[0043] Attention is now directed towards embodiments of the device. Figures 1A
and 1B are block diagrams illustrating portable multifunction devices 100 with touch-
sensitive displays 112 in accordance with some embodiments. The touch-sensitive display
112 is sometimes called a "touch screen” for convenience, and may also be known as or
called a touch-sensitive display system. The device 100 may include a memory 102 (which
may includc onc or morc computcr rcadablc storage mcdiums), a memory controller 122,
one or more processing units (CPU’s) 120, a peripherals interface 118, RF circuitry 108,
audio circuitry 110, a speaker 111, a microphone 113, an input/output (I/0O) subsystem 106,
other input or control devices 116, and an external port 124. The device 100 may include
one or more optical sensors 164. These components may communicate Over one or more

communication buses or signal lines 103.

[0044] It should be appreciated that the device 100 is only one example of a portable
multifunction device 100, and that the device 100 may have more or fewer components than
shown, may combine two or more components, or a may have a different configuration or

arrangement of the components. The various components shown in Figures 1A and 1B may

P3940USP1, 063266-5022-PR 10

HP Inc. - Exhibit 1005 - Page 5593



be implemented in hardware, software or a combination of both hardware and software,

including one or more signal processing and/or application specific integrated circuits.

[0045] Memory 102 may include high-speed random access memory and may also
include non-volatile memory, such as one or more magnetic disk storage devices, flash
memory devices, or other non-volatile solid-state memory devices. Access to memory 102
by other components of the device 100, such as the CPU 120 and the peripherals interface
118, may be controlled by the memory controller 122.

[0046] The peripherals interface 118 couples the input and output peripherals of the
device to the CPU 120 and memory 102. The one or more processors 120 run or execute
various software programs and/or sets of instructions stored in memory 102 to perform

various functions for the device 100 and to process data.

[0047] In some embodiments, the peripherals interface 118, the CPU 120, and the
mcmory controller 122 may be implemented on a single chip, such as a chip 104. In somc

other embodiments, they may be implemented on separate chips.

[0048] The RF (radio frequency) circuitry 108 receives and sends RF signals, also
called clectromagnetic signals. The RF circuitry 108 converts electrical signals to/from
clectromagnetic signals and communicates with communications networks and other
communications dcvices via the clectromagnctic signals. The RF circuitry 108 may include
well-known circuitry for performing these functions, including but not limited to an antenna
system, an RF transceiver, one or more amplifiers, a tuner, one or more oscillators, a digital
signal processor, a CODEC chipset, a subscriber identity module (SIM) card, memory, and
so forth. The RF circuitry 108 may communicate with networks, such as the Internet, also
referred to as the World Wide Web (WWW), an intranet and/or a wireless network, such as
a cellular telephone network, a wireless local area network (LAN) and/or a metropolitan
arca network (MAN), and other devices by wireless communication. The wireless
communication may use any of a plurality of communications standards, protocols and
tcchnologics, including but not limitcd to Global System for Mobile Communications
(GSM), Enhanced Data GSM Environment (EDGE), high-speed downlink packet access
(HSDPA), wideband code division multiple access (W-CDMA), code division multiple
access (CDMA), time division multiple access (TDMA), Bluetooth, Wireless Fidelity (Wi-
Fi) (e.g., IEEE 802.11a, IEEE 802.11b, IEEE 802.11g and/or IEEE 802.11n), voice over
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Internet Protocol (VolIP), Wi-MAX, a protocol for email (e.g., Internet message access
protocol (IMAP) and/or post office protocol (POP)), instant messaging (e.g., extensible
messaging and presence protocol (XMPP), Session Initiation Protocol for Instant Messaging
and Presence Leveraging Extensions (SIMPLE), and/or Instant Messaging and Presence
Service (IMPS)), and/or Short Message Service (SMS)), or any other suitable
communication protocol, including communication protocols not yet developed as of the

filing date of this document.

[0049] The audio circuitry 110, the speaker 111, and the microphone 113 provide an
audio interface between a user and the device 100. The audio circuitry 110 receives audio
data from the peripherals interface 118, converts the audio data to an electrical signal, and
transmits the electrical signal to the speaker 111. The speaker 111 converts the electrical
signal to human-audible sound waves. The audio circuitry 110 also receives electrical
signals convcrted by the microphonce 113 from sound wavces. The audio circuitry 110
converts the electrical signal to audio data and transmits the audio data to the peripherals
interface 118 for processing. Audio data may be retrieved from and/or transmitted to
memory 102 and/or the RF circuitry 108 by the peripherals interface 118. In some
embodiments, the audio circuitry 110 also includes a headset jack (e.g. 212, Figure 2). The
headset jack provides an interface between the audio circuitry 110 and removable audio
input/output peripherals, such as output-only headphones or a headset with both output

(c.g., a headphone for one or both ears) and input (¢.g., a microphone).

[0050] The 1I/O subsystem 106 couples input/output peripherals on the device 100,
such as the touch screen 112 and other input/control devices 116, to the peripherals interface
118. The I/O subsystem 106 may include a display controller 156 and one or more input
controllers 160 for other input or control devices. The one or more input controllers 160
receive/send electrical signals from/to other input or control devices 116. The other
input/control devices 116 may include physical buttons (e.g., push buttons, rocker buttons,
ctc.), dials, slider switches, joysticks, click wheels, and so forth. In some alternate
embodiments, input controller(s) 160 may be coupled to any (or none) of the following: a
keyboard, infrared port, USB port, and a pointer device such as a mouse. The one or more
buttons (e.g., 208, Figure 2) may include an up/down button for volume control of the
speaker 111 and/or the microphone 113. The one or more buttons may include a push

button (e.g., 206, Figure 2). A quick press of the push button may disengage a lock of the
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touch screen 112 or begin a process that uses gestures on the touch screen to unlock the
device, as described in U.S. Patent Application 11/322,549, “Unlocking a Device by
Performing Gestures on an Unlock Image,” filed December 23, 2005, which is hereby
incorporated by reference. A longer press of the push button (e.g., 206) may turn power to
the device 100 on or off. The user may be able to customize a functionality of one or more
of the buttons. The touch screen 112 is used to implement virtual or soft buttons and one or

more soft keyboards.

[0051] The touch-sensitive touch screen 112 provides an input interface and an
output interface between the device and a user. The display controller 156 receives and/or
sends electrical signals from/to the touch screen 112. The touch screen 112 displays visual
output to the user. The visual output may include graphics, text, icons, video, and any
combination therecof (collectively termed "graphics™). In some embodiments, some or all of
the visual output may corrcspond to uscr-intcrface objects, further dctails of which arc

described below.

[0052] A touch screen 112 has a touch-sensitive surface, sensor or set of sensors that
accepts input from the user based on haptic and/or tactile contact. The touch screen 112 and
the display controller 156 (along with any associated modules and/or sets of instructions in
memory 102) detect contact (and any movement or breaking of the contact) on the touch
screen 112 and converts the detected contact into interaction with user-interface objects
(e.g., one or more soft keys, icons, web pages or images) that are displayed on the touch
screen. In an exemplary embodiment, a point of contact between a touch screen 112 and the

user corresponds to a finger of the user.

[0053] The touch screen 112 may use LCD (liquid crystal display) technology, or
LPD (light emitting polymer display) technology, although other display technologies may
be used in other embodiments. The touch screen 112 and the display controller 156 may
detect contact and any movement or breaking thereof using any of a plurality of touch
sensing technologies now known or later developed, including but not limited to capacitive,
resistive, infrared, and surface acoustic wave technologies, as well as other proximity sensor
arrays or other elements for determining one or more points of contact with a touch screen

112.
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[0054] A touch-sensitive display in some embodiments of the touch screen 112 may
be analogous to the multi-touch sensitive tablets described in the following U.S. Patents:
6,323,846 (Westerman et al.), 6,570,557 (Westerman et al.), and/or 6,677,932 (Westerman),
and/or U.S. Patent Publication 2002/0015024A1, each of which is hereby incorporated by
reference. However, a touch screen 112 displays visual output from the portable device 100,

whereas touch sensitive tablets do not provide visual output.

[0055] A touch-sensitive display in some embodiments of the touch screen 112 may
be as described in the following applications: (1) U.S. Patent Application No. 11/381,313,
"Multipoint Touch Surface Controller,” filed May 2, 2006; (2) U.S. Patent Application No.
10/840,862, "Multipoint Touchscreen,” filed May 6, 2004; (3) U.S. Patent Application No.
10/903,964, "Gestures For Touch Sensitive Input Devices,” filed July 30, 2004; (4) U.S.
Patent Application No. 11/048,264, "Gestures For Touch Sensitive Input Devices," filed
January 31, 2005; (5) U.S. Patent Application No. 11/038,590, "Modc-Bascd Graphical
User Interfaces For Touch Sensitive Input Devices," filed January 18, 2005; (6) U.S. Patent
Application No. 11/228,758, "Virtual Input Device Placement On A Touch Screen User
Interface,"” filed September 16, 2005; (7) U.S. Patent Application No. 11/228,700,
"Operation Of A Computer With A Touch Screen Interface," filed September 16, 2005; (8)
U.S. Patent Application No. 11/228,737, "Activating Virtual Keys Of A Touch-Screen
Virtual Keyboard," filed September 16, 2005; and (9) U.S. Patent Application No.
11/367,749, "Multi-Functional Hand-Held Device," filed March 3, 2006. All of these

applications are incorporated by reference herein.

[0056] The touch screen 112 may have a resolution in excess of 100 dpi. In an
exemplary embodiment, the touch screen has a resolution of approximately 160 dpi. The
user may make contact with the touch screen 112 using any suitable object or appendage,
such as a stylus, a finger, and so forth. In some embodiments, the user interface is designed
to work primarily with finger-based contacts and gestures, which are much less precise than
stylus-based input due to the larger area of contact of a finger on the touch screen. In some
embodiments, the device translates the rough finger-based input into a precise

pointer/cursor position or command for performing the actions desired by the user.

[0057] In some embodiments, in addition to the touch screen, the device 100 may

includc a touchpad (not shown) for activating or dcactivating particular functions. In somc
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embodiments, the touchpad is a touch-sensitive area of the device that, unlike the touch
screen, does not display visual output. The touchpad may be a touch-sensitive surface that
is separate from the touch screen 112 or an extension of the touch-sensitive surface formed

by the touch screen.

[0058] In some embodiments, the device 100 may include a physical or virtual click
wheel as an input control device 116. A user may navigate among and interact with one or
more graphical objects (henceforth referred to as icons) displayed in the touch screen 112
by rotating the click wheel or by moving a point of contact with the click wheel (e.g., where
the amount of movement of the point of contact is measured by its angular displacement
with respect to a center point of the click wheel). The click wheel may also be used to select
one or more of the displayed icons. For example, the user may press down on at least a
portion of the click wheel or an associated button. User commands and navigation
commands providcd by the uscr via the click wheel may be processcd by an input controller
160 as well as one or more of the modules and/or sets of instructions in memory 102. For a
virtual click wheel, the click wheel and click wheel controller may be part of the touch
screen 112 and the display controller 156, respectively. For a virtual click wheel, the click
wheel may be either an opaque or semitransparent object that appears and disappears on the
touch screen display in response to user interaction with the device. In some embodiments,
a virtual click wheel is displayed on the touch screen of a portable multifunction device and

operated by user contact with the touch screen.

[0059] The device 100 also includes a power system 162 for powering the various
components. The power system 162 may include a power management system, one or more
power sources (e.g., battery, alternating current (AC)), a recharging system, a power failure
detection circuit, a power converter or inverter, a power status indicator (e.g., a light-
emitting diode (LED)) and any other components associated with the generation,

management and distribution of power in portable devices.

[0060] The device 100 may also include one or more optical sensors 164,
Figures 1A and 1B show an optical sensor coupled to an optical sensor controller 158 in I/O
subsystem 106. The optical sensor 164 may include charge-coupled device (CCD) or
complementary metal-oxide semiconductor (CMOS) phototransistors. The optical sensor

164 rcceives light from the environment, projected through onc or morc lens, and converts
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the light to data representing an image. In conjunction with an imaging module 143 (also
called a camera module), the optical sensor 164 may capture still images or video. In some
embodiments, an optical sensor is located on the back of the device 100, opposite the touch
screen display 112 on the front of the device, so that the touch screen display may be used
as a viewfinder for either still and/or video image acquisition. In some embodiments, an
optical sensor is located on the front of the device so that the user's image may be obtained
for videoconferencing while the user views the other video conference participants on the
touch screen display. In some embodiments, the position of the optical sensor 164 can be
changed by the user (e.g., by rotating the lens and the sensor in the device housing) so that a
single optical sensor 164 may be used along with the touch screen display for both video

conferencing and still and/or video image acquisition.

[0061] The device 100 may also include one or more proximity sensors 166. Figures
1A and 1B show a proximity scnsor 166 coupled to thc pceriphcrals intcrface 118.
Alternately, the proximity sensor 166 may be coupled to an input controller 160 in the 1/0Q
subsystem 106. The proximity sensor 166 may perform as described in U.S. Patent
Application Nos. 11/241,839, “Proximity Detector In Handheld Device”; 11/240,788,
“Proximity Detector In Handheld Device’; number to be determined, filed January 7, 2007,
“Using Ambient Light Sensor To Augment Proximity Sensor Output,” attorney docket no.
04860.P4851US1; number to be determined, filed October 24, 2006, “Automated Response
To And Sensing Of User Activity In Portable Devices,” attorney docket no. 04860.P4293;
and number to be determined, filed December 12, 2006, “Mecthods And Systems For
Automatic Configuration Of Pcriphcrals,” attorncy dockct no. 04860.P4634, which arc
hereby incorporated by reference. In some embodiments, the proximity sensor turns off and
disables the touch screen 112 when the multifunction device is placed near the user's car
(e.g., when the user is making a phone call). In some embodiments, the proximity sensor
keeps the screen off when the device is in the user's pocket, purse, or other dark area to

prevent unnecessary battery drainage when the device is a locked state.

[0062] The device 100 may also include one or more accelerometers 168. Figures
1A and 1B show an accelerometer 168 coupled to the peripherals interface 118.
Alternately, the accelerometer 168 may be coupled to an input controller 160 in the 1/0
subsystem 106. The accelerometer 168 may perform as described in U.S. Patent

Publication No. 20050190059, “Acceleration-based Theft Detection System for Portable
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Electronic Devices,” and U.S. Patent Publication No. 20060017692, "Methods And
Apparatuses For Operating A Portable Device Based On An Accelerometer," both of which
are which are incorporated herein by reference. In some embodiments, information is
displayed on the touch screen display in a portrait view or a landscape view based on an

analysis of data received from the one or more accelerometers.

[0063] In some embodiments, the software components stored in memory 102 may
include an operating system 126, a communication module (or set of instructions) 128, a
contact/motion module (or set of instructions) 130, a graphics module (or set of
instructions) 132, a text input module (or set of instructions) 134, a Global Positioning
System (GPS) module (or set of instructions) 135, and applications (or set of instructions)
136.

[0064] The operating system 126 (e.g., Darwin, RTXC, LINUX, UNIX, OS X,
WINDOWS, or an embedded operating system such as VxWorks) includes various software
components and/or drivers for controlling and managing general system tasks (e.g., memory
management, storage device control, power management, etc.) and facilitates

communication between various hardware and software components.

[0065] The communication module 128 facilitates communication with other
devices over one or more external ports 124 and also includes various software components
for handling data received by the RF circuitry 108 and/or the external port 124. The
external port 124 (e.g., Universal Serial Bus (USB), FIREWIRE, ctc.) is adapted for
coupling directly to other devices or indirectly over a network (e.g., the Internet, wireless
LAN, ctc.). In somc cmbodiments, the cxternal port is a multi-pin (¢.g., 30-pin) conncctor
that is the same as, or similar to and/or compatible with the 30-pin connector used on iPod

(trademark of Apple Computer, Inc.) devices.

[0066] The contact/motion module 130 may detect contact with the touch screen
112 (in conjunction with the display controller 156) and other touch sensitive devices (e.g.,
a touchpad or physical click wheel). The contact/motion module 130 includes various
software components for performing various operations related to detection of contact, such
as determining if contact has occurred, determining if there is movement of the contact and
tracking the movement across the touch screen 112, and determining if the contact has been

broken (i.e., if the contact has ceased). Determining movement of the point of contact may
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include determining speed (magnitude), velocity (magnitude and direction), and/or an
acceleration (a change in magnitude and/or direction) of the point of contact. These
operations may be applied to single contacts (e.g., one finger contacts) or to multiple
simultaneous contacts (e.g., "multitouch"/multiple finger contacts). In some embodiments,
the contact/motion module 130 and the display controller 156 also detects contact on a
touchpad. In some embodiments, the contact/motion module 130 and the controller 160

detects contact on a click wheel.

[0067] The graphics module 132 includes various known software components for
rendering and displaying graphics on the touch screen 112, including components for
changing the intensity of graphics that are displayed. As used herein, the term “graphics”
includes any object that can be displayed to a user, including without limitation text, web
pages, icons (such as user-interface objects including soft keys), digital images, videos,

animations and the likc.

[0068] The text input module 134, which may be a component of graphics module
132, provides soft keyboards for entering text in various applications (e.g., contacts 137, e-
mail 140, IM 141, blogging 142, browser 147, and any other application that needs text
input).

[0069] The GPS module 135 determines the location of the device and provides this
information for use in various applications (e.g., to telephone 138 for use in location-based
dialing, to camera 143 and/or blogger 142 as picture/video metadata, and to applications
that provide location-based services such as weather widgets, local yellow page widgets,

and map/navigation widgcts).

[0070] The applications 136 may include the following modules (or sets of
instructions), or a subset or superset thereof:

e a contacts module 137 (sometimes called an address book or contact list);
e atelephone module 138;

s avidco conferencing module 139;

e an e-mail client module 140;

e an instant messaging (IM) module 141;

a blogging module 142;
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e acamera module 143 for still and/or video images;
e an image management module 144;

e avideo player module 145;

e a music player module 146;

e a browser module 147,

+ a calendar module 148;

o widget modules 149, which may include weather widget 149-1, stocks widget 149-2,
calculator widget 149-3, alarm clock widget 149-4, dictionary widget 149-5, and

other widgets obtained by the user, as well as user-created widgets 149-6;
e widget creator module 150 for making user-created widgets 149-6;
e scarch module 151;

e video and music player module 152, which merges video player module 145 and

music player module 146;
e notes module 153; and/or
e map module 154.

[0071] Examples of other applications 136 that may be stored in memory 102
include other word processing applications, JAVA-enabled applications, encryption, digital

rights management, voice recognition, and voice replication.

[0072] In conjunction with touch screen 112, display controller 156, contact module
130, graphics module 132, and text input module 134, the contacts module 137 may be used
to manage an address book or contact list, including: adding name(s) to the address book;
deleting name(s) from the address book; associating telephone number(s), e-mail
address(es), physical address(es) or other information with a name; associating an image
with a namc; catcgorizing and sorting namcs; providing tclecphonc numbers or c-mail
addresses to initiate and/or facilitate communications by telephone 138, video conference
139, e-mail 140, or IM 141; and so forth. Embodiments of user interfaces and associated

processes using contacts module 137 are described further below.
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[0073] In conjunction with RF circuitry 108, audio circuitry 110, speaker 111,
microphone 113, touch screen 112, display controller 156, contact module 130, graphics
module 132, and text input module 134, the telephone module 138 may be used to enter a
sequence of characters corresponding to a telephone number, access one or more telephone
numbers in the address book 137, modify a telephone number that has been entered, dial a
respective telephone number, conduct a conversation and disconnect or hang up when the
conversation is completed. As noted above, the wireless communication may use any of a
plurality of communications standards, protocols and technologies. Embodiments of user
interfaces and associated processes using telephone module 138 are described further

below.

[0074] In conjunction with RF circuitry 108, audio circuitry 110, speaker 111,
microphone 113, touch screen 112, display controller 156, optical sensor 164, optical sensor
controllcr 158, contact modulc 130, graphics modulc 132, text input modulc 134, contact
list 137, and telephone module 138, the videoconferencing module 139 may be used to
initiate, conduct, and terminate a video conference between a user and one or more other
participants. Embodiments of user interfaces and associated processes using

videoconferencing module 139 are described further below.

10075] In conjunction with RF circuitry 108, touch screen 112, display controller
156, contact module 130, graphics module 132, and text input module 134, the e-mail client
module 140 may be used to create, send, receive, and manage e-mail. In conjunction with
image management module 144, the e-mail module 140 makes it very easy to create and
send e-mails with still or video images taken with camera module 143. Embodiments of
user interfaces and associated processes using e-mail module 140 are described further

below.

[0076] In conjunction with RF circuitry 108, touch screen 112, display controller
156, contact module 130, graphics module 132, and text input module 134, the instant
messaging module 141 may be used to enter a sequence of characters corresponding to an
instant message, to modify previously entered characters, to transmit a respective instant
message (for example, using a Short Message Service (SMS) or Multimedia Message
Service (MMS) protocol for telephony-based instant messages or using XMPP, SIMPLE, or

IMPS for Intcrnct-bascd instant mcssages), to reccive instant messages and to view reccived
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instant messages. In some embodiments, transmitted and/or received instant messages may
include graphics, photos, audio files, video files and/or other attachments as are supported
in a MMS and/or an Enhanced Messaging Service (EMS). As used herein, “instant
messaging” refers to both telephony-based messages (e.g., messages sent using SMS or
MMS) and Internet-based messages (e.g., messages sent using XMPP, SIMPLE, or IMPS).
Embodiments of user interfaces and associated processes using instant messaging module

141 are described further below.

[0077] In conjunction with RF circuitry 108, touch screen 112, display controller
156, contact module 130, graphics module 132, text input module 134, image management
module 144, and browsing module 147, the blogging module 142 may be used to send text,
still images, video, and/or other graphics to a blog (e.g., the user's blog). Embodiments of
user interfaces and associated processes using blogging module 142 are described further

bclow.

[0078] In conjunction with touch screen 112, display controller 156, optical
sensor(s) 164, optical sensor controller 158, contact module 130, graphics module 132, and
image management module 144, the camera module 143 may be used to capture still images
or video (including a video stream) and store them into memory 102, modify characteristics
of a still image or video, or delete a still image or video from memory 102. Embodiments of
user interfaces and associated processes using camera module 143 are described further

below.

[0079] In conjunction with touch screen 112, display controller 156, contact module
130, graphics modulc 132, tcxt input modulc 134, and camcra modulc 143, thc imagce
management module 144 may be used to arrange, modify or otherwise manipulate, label,
delete, present (e.g., in a digital slide show or album), and store still and/or video images.
Embodiments of user interfaces and associated processes using image management module

144 are described further below.

[0080] In conjunction with touch scrcen 112, display controller 156, contact module
130, graphics module 132, audio circuitry 110, and speaker 111, the video player module
145 may be used to display, present or otherwise play back videos (e.g., on the touch screen
or on an external, connected display via external port 124). Embodiments of user interfaces

and associated processes using video player module 145 are described further below.
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[0081] In conjunction with touch screen 112, display system controller 156, contact
module 130, graphics module 132, audio circuitry 110, speaker 111, RF circuitry 108, and
browser module 147, the music player module 146 allows the user to download and play
back recorded music and other sound files stored in one or more file formats, such as MP3
or AAC files. In some embodiments, the device 100 may include the functionality of an
MP3 player, such as an iPod (trademark of Apple Computer, Inc.). Embodiments of user
interfaces and associated processes using music player module 146 are described further

below.

[0082] In conjunction with RF circuitry 108, touch screen 112, display system
controller 156, contact module 130, graphics module 132, and text input module 134, the
browser module 147 may be used to browse the Internet, including searching, linking to,
receiving, and displaying web pages or portions thereof, as well as attachments and other
filcs linked to wcb pages. Embodiments of uscr intcrfaces and associated proccsscs using

browser module 147 are described further below.

[0083] In conjunction with RF circuitry 108, touch screen 112, display system
controller 156, contact module 130, graphics module 132, text input module 134, e-mail
module 140, and browser module 147, the calendar module 148 may be used to create,
display, modify, and store calendars and data associated with calendars (e.g., calendar
entries, to do lists, etc.). Embodiments of user interfaces and associated processes using

calendar module 148 are described further below.

[0084] In conjunction with RF circuitry 108, touch screen 112, display system
controller 156, contact modulc 130, graphics modulc 132, tcxt input modulc 134, and
browser module 147, the widget modules 149 are mini-applications that may be
downloaded and used by a user (e.g., weather widget 149-1, stocks widget 149-2, calculator
widget 149-3, alarm clock widget 149-4, and dictionary widget 149-5) or created by the
user (e.g., user-created widget 149-6). In some embodiments, a widget includes an HTML
(Hypertext Markup Language) file, a CSS (Cascading Style Sheets) file, and a JavaScript
file. In some embodiments, a widget includes an XML (Extensible Markup Language) file
and a JavaScript file (e.g., Yahoo! Widgets). Embodiments of user interfaces and associated

processes using widget modules 149 are described further below.
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[0085] In conjunction with RF circuitry 108, touch screen 112, display system
controller 156, contact module 130, graphics module 132, text input module 134, and
browser module 147, the widget creator module 150 may be used by a user to create
widgets (e.g., turning a user-specified portion of a web page into a widget). Embodiments of
user interfaces and associated processes using widget creator module 150 are described

further below.

[0086] In conjunction with touch screen 112, display system controller 156, contact
module 130, graphics module 132, and text input module 134, the search module 151 may
be used to search for text, music, sound, image, video, and/or other files in memory 102 that
match one or more search criteria (e.g., one or more user-specified search terms).
Embodiments of user interfaces and associated processes using search module 151 are

described further below.

[0087] In conjunction with touch screen 112, display controller 156, contact module
130, graphics module 132, and text input module 134, the notes module 153 may be used to
create and manage notes, to do lists, and the like. Embodiments of user interfaces and

associated processes using notes module 153 are described further below.

[0088] In conjunction with RF circuitry 108, touch screen 112, display system
controller 156, contact module 130, graphics module 132, text input module 134, GPS
module 135, and browser module 147, the map module 154 may be used to receive, display,
modify, and store maps and data associated with maps (e.g., driving directions; data on
stores and other points of interest at or near a particular location; and other location-based
data). Embodimcnts of uscr intcrfaces and associated proccsscs using map modulc 154 arc

described further below.

[0089] Each of the above identified modules and applications correspond to a set of
instructions for performing one or more functions described above. These modules (i.e.,
sets of instructions) need not be implemented as separate software programs, procedures or
modulcs, and thus various subscts of thcsc modulcs may bc combincd or otherwisc re-
arranged in various embodiments. For example, video player module 145 may be combined
with music player module 146 into a single module (e.g., video and music player module

152, Figure 1B). In some embodiments, memory 102 may store a subset of the modules and
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data structures identified above. Furthermore, memory 102 may store additional modules

and data structures not described above.

[0090] In some embodiments, the device 100 is a device where operation of a
predefined set of functions on the device is performed exclusively through a touch screen
112 and/or a touchpad. By using a touch screen and/or a touchpad as the primary
input/control device for operation of the device 100, the number of physical input/control

devices (such as push buttons, dials, and the like) on the device 100 may be reduced.

[0091] The predefined set of functions that may be performed exclusively through a
touch screen and/or a touchpad include navigation between user interfaces. In some
embodiments, the touchpad, when touched by the user, navigates the device 100 to a main,
home, or root menu from any user interface that may be displayed on the device 100. In
such embodiments, the touchpad may be referred to as a “menu button.” In some other
embodiments, the menu button may be a physical push button or other physical

input/control device instead of a touchpad.

[0092] Figure 2 illustrates a portable multifunction device 100 having a touch screen
112 in accordance with some embodiments. The touch screen may display one or more
graphics within user interface (UI) 200. In this embodiment, as well as others described
below, a user may select one or more of the graphics by making contact or touching the
graphics, for example, with one or more fingers 202 (not drawn to scale in the figure). In
some embodiments, selection of one or more graphics occurs when the user breaks contact
with the one or more graphics. In some embodiments, the contact may include a gesture,
such as onc or morc taps, onc or morc swipces (from Icft to right, right to Icft, upward and/or
downward) and/or a rolling of a finger (from right to left, left to right, upward and/or
downward) that has made contact with the device 100. In some embodiments, inadvertent
contact with a graphic may not select the graphic. For example, a swipe gesture that sweeps
over an application icon may not select the corresponding application when the gesture

corresponding to selection is a tap.

[0093] The device 100 may also include one or more physical buttons, such as
"home" or menu button 204. As described previously, the menu button 204 may be used to

navigate to any application 136 in a set of applications that may be executed on the device
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100. Alternatively, in some embodiments, the menu button is implemented as a soft key in a

GUI in touch screen 112.

[0094] In one embodiment, the device 100 includes a touch screen 112, a menu
button 204, a push button 206 for powering the device on/off and locking the device,
volume adjustment button(s) 208, a Subscriber Identity Module (SIM) card slot 210, a head
set jack 212, and a docking/charging external port 124. The push button 206 may be used to
turn the power on/off on the device by depressing the button and holding the button in the
depressed state for a predefined time interval; to lock the device by depressing the button
and releasing the button before the predefined time interval has elapsed; and/or to unlock
the device or initiate an unlock process. In an alternative embodiment, the device 100 also
may accept verbal input for activation or deactivation of some functions through the

microphone 113.

[0095] Attention is now directed towards embodiments of user interfaces ("UI") and

associated processes that may be implemented on a portable multifunction device 100.

[0096] Figure 3 illustrates an exemplary user interface for unlocking a portable
electronic device in accordance with some embodiments. In some embodiments, user
interface 300 includes the following elements, or a subset or superset thereof:

e« Unlock image 302 that is moved with a finger gesture to unlock the device;
¢ Arrow 304 that provides a visual cue to the unlock gesture;

e Channel 306 that provides additional cues to the unlock gesture;

e Time 308;

o Day310;

e Date 312; and

« Wallpaper image 314.

[0097] In some embodiments, the device detects contact with the touch-sensitive
display (e.g., a user's finger making contact on or near the unlock image 302) while the
device is in a user-interface lock state. The device moves the unlock image 302 in
accordancc with the contact. The device transitions to a uscr-intcrface unlock statc if the

detected contact corresponds to a predefined gesture, such as moving the unlock image
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across channel 306. Conversely, the device maintains the user-interface lock state if the
detected contact does not correspond to the predefined gesture. As noted above, processes
that use gestures on the touch screen to unlock the device are described in U.S. Patent
Applications 11/322,549, “Unlocking A Device By Performing Gestures On An Unlock
Image,” filed December 23, 2005, and 11/322,550, “Indication Of Progress Towards
Satisfaction Of A User Input Condition,” filed December 23, 2005, which are hereby

incorporated by reference.

[0098] Figures 4A and 4B illustrate exemplary user interfaces for a menu of
applications on a portable multifunction device in accordance with some embodiments. In
some embodiments, user interface 400A includes the following elements, or a subset or

superset thercof:

o Signal strength indicator(s) 402 for wireless communication(s), such as cellular and

Wi-Fi signals;
o Time 404;
+ Battery status indicator 406;

e Tray 408 with icons for frequently used applications, such as one or more of the

following:

o Phonc 138, which may includc an indicator 414 of thc number of misscd

calls or voicemail messages;

o E-mail client 140, which may include an indicator 410 of the number of

unread e-mails;
o Browser 147; and
o Music playcr 146; and
. Icons for other applications, such as one or more of the following:
o IM 141,
o Image management 144;
o Camera 143;

o Video player 145;
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o Weather 149-1;

o Stocks 149-2;

o Blog 142;

o Calendar 148;

o Calculator 149-3;

o Alarm clock 149-4;

o Dictionary 149-5; and

o User-created widget 149-6.

[0099] In some embodiments, user interface 400B includes the following elements,

or a subsct or supcrsct thercof:

e 402,404, 406, 141, 148, 144, 143, 149-3, 149-2, 149-1, 149-4, 410, 414, 138, 140,

and 147, as described above;
e Map 154,
e Notes 153;

e Settings 412, which provides access to settings for the device 100 and its various

applications 136, as described further below; and

e Video and music player module 152, also referred to as iPod (trademark of Apple

Computer, Inc.) module 152.

[00100] In some embodiments, Ul 400A or 400B displays all of the available
applications 136 on one screen so that there is no need to scroll through a list of applications
(c.g., via a scroll bar). In some embodiments, as the number of applications increase, the
icons corresponding to the applications may decrease in size so that all applications may be
displayed on a single screen without scrolling. In some embodiments, having all
applications on one screen and a menu button enables a user to access any desired
application with at most two inputs, such as activating the menu button 204 and then
activating the desired application (e.g., by a tap or other finger gesture on the icon

corresponding to the application).
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[00101] In some embodiments, Ul 400A or 400B provides integrated access to both
widget-based applications and non-widget-based applications. In some embodiments, all of
the widgets, whether user-created or not, are displayed in Ul 400A or 400B. In other
embodiments, activating the icon for user-created widget 149-6 may lead to another UI that

contains the user-created widgets or icons corresponding to the user-created widgets.

[00102] In some embodiments, a user may rearrange the icons in Ul 400A or 400B,
e.g., using processes described in U.S. Patent Application No. 11/459,602, ‘“Portable
Electronic Device With Interface Reconfiguration Mode,” filed July 24, 2006, which is
hereby incorporated by reference. For example, a user may move application icons in and

out of tray 408 using finger gestures.

[00103] In some embodiments, UI 400A or 400B includes a gauge (not shown) that
displays an updated account usage metric for an account associated with usage of the device
(c.g., a cellular phone account), as described in U.S. Patent Application 11/322,552,
“Account Information Display For Portable Communication Device,” filed December 23,

2005, which is hereby incorporated by reference.

[00104] Figures 5SA-5C illustrate an exemplary screen rotation gesture in accordance

with some embodiments.

[00105] Figurc 6 is a flow diagram illustrating a proccss for implecmenting scrcen

rotation gestures in accordance with some embodiments.

[00106] In some embodiments, a portable multifunction device (e.g., device 100)
displays (602) a first application 5702 on a touch screen display (e.g., 112) in a portrait
orientation (e.g., Figure 5A). In some embodiments, the first application is a browser, a
photo manager, a music player, or a video player. In most implementations, but not
necessarily all, the display is rectangular, or substantially rectangular (e.g., the display may

have rounded corners, but otherwise has a rectangular shape).

[00107] Simultaneous rotation of two thumbs (e.g., 5704-L and 5704-R) in a first
scnsc of rotation is dctected (604) on the touch screen display 112. In some cmbodiments,

the first sense of rotation is a clockwise rotation (e.g., Figure 5C).

[00108] In some embodiments, the sense of rotation for each thumb is detected by

monitoring the change in orientation of the contact area of the thumb with the touch screen

P3940USP1, 063266-5022-PR 28

HP Inc. - Exhibit 1005 - Page 5611



display. For example, if the contact area of the thumb is eclliptical, the change in the
orientation of an axis of the ellipse may be detected (e.g., from contact ellipse 5706-L in
Figure 5A to contact ellipse 5708-L in Figure 5B, as shown on an enlarged portion of touch
screen 112 in Figure 5C). In some embodiments, at least some of a user's other fingers (i.e.,
fingers other than thumbs 5704-L and 5704-R) support the device 100 by contacting the
backside of the device.

[00109] In some embodiments, the first sense of rotation is a counterclockwise
rotation. For example, if thumb 5704-L is initially on the lower left side of touch screen 112
(rather than the upper left side in Figure 5A), thumb 5704-R is initially on the upper right
side of touch screen 112 (rather than the lower right side in Figure 5A), and the thumbs are
moved apart from each other, then the sense of rotation detected by the touch screen 112

will be counterclockwise for both thumbs.

[00110] In response to detecting the simultaneous rotation of the two thumbs in the
first sense of rotation, the first application 5702 is displayed (606) in a landscape

orientation.

[00111] In some embodiments, the simultaneous two-thumb rotation gesture is used
to override automatic changes in portrait/landscape orientation based on analysis of data
from accelerometers 168 until a predetermined condition is met. In some embodiments, any
changes in orientation of the device that are detected after the simultancous rotation of the
two thumbs is detected are disregarded until the device displays a second application
different from the first application. In some embodiments, any changes in orientation of the
device that arc detected after the simultancous rotation of the two thumbs is dctected arc
disregarded until the device is put in a locked state or turned off. In some embodiments, any
changes in orientation of the device that are detected after the simultancous rotation of the

two thumbs is detected are disregarded for a predetermined time period.

[00112] In some embodiments, simultaneous rotation of the two thumbs i1s detected
(608) in a sccond scnsc of rotation that is oppositc the first scnsc of rotation on the touch
screen display. In response to detecting the simultancous rotation of the two thumbs in the

second sense of rotation, the first application is displayed (610) in a portrait orientation.

[00113] In some embodiments, any changes in orientation of the device that are

detected after the simultaneous rotation of the two thumbs in the first sense 1s detected are
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disregarded until the simultancous rotation of the two thumbs in the second sense is

detected.

[00114] A graphical user interface on a portable multifunction device with a touch
screen display comprises an application that is displayed in either a first orientation or a
second orientation, the second orientation being 90° from the first orientation. In response
to detecting simultancous rotation of two thumbs in a first sense of rotation on the touch
screen display, the display of the application changes from the first orientation to the second
orientation. In some embodiments, the first orientation is a portrait orientation (e.g., Figure
5A) and the second orientation is a landscape orientation (e.g., Figure 5B). In some
embodiments, the first orientation is a landscape orientation and the second orientation is a

portrait orientation.

[00115] Figures 7A-7C illustrate an exemplary screen rotation gesture in accordance

with some embodiments.

[00116] Figure 8 is a flow diagram illustrating a process for implementing screen

rotation gestures in accordance with some embodiments.

[00117] In some embodiments, a portable multifunction device (e.g., device 100)
displays (802) a first application 702 on a touch screen display (e.g., 112) in a portrait
oricntation (c.g., Figurc 7A). In somc cmbodiments, the first application is a browscr, a
photo manager, a music player, or a video player. In most implementations, but not
necessarily all, the display is rectangular, or substantially rectangular (e.g., the display may

have rounded corners, but otherwise has a rectangular shape).

[00118] Rotation of a thumb (e.g., 704-R) within a predetermined range of angles
near 90° (e.g., between 85° and 95°, between 80° and 100°, between 75° and 105°, or
between 70° and 110°) in a first sense of rotation is detected (804) on the touch screen
display 112. In some embodiments, the first sense of rotation is a clockwise rotation (e.g.,
Figure 7C). In some embodiments, at least one finger (e.g., 710) on a side of the device
opposite the touch screen display (i.e., the backside of the device) is simultancously

detected (805) while detecting the rotation of the thumb.

[00119] In some embodiments, the sense of rotation is detected by monitoring the

change in orientation of the contact area of the thumb with the touch screen display. For
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