007/081643 A2 |00 0 00O O 0O

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

(19) World Intellectual Property Organization 4‘1”1)

52 IO O 0 O O O 00

International Bureau

(43) International Publication Date
19 July 2007 (19.07.2007)

(10) International Publication Number

WO 2007/081643 A2

(51) International Patent Classification:
HO5K 5/00 (2006.01)

(21) International Application Number:
PCT/US2006/062245

(22) International Filing Date:
18 December 2006 (18.12.2006)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

11/325,953 5 January 2006 (05.01.2006) US

(71) Applicant (for all designated States except US): MO-
TOROLA INC. [US/US]; 1303 East Algonquin Road,
Schaumburg, I1. 60196 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): HARMON, Roger,
W. [US/US]; 4823 Kenneth Drive, Crystal Lake, II. 60014
(US). ADY, Roger, W. [US/US]; 728 West Jackson Blvd.,
Unit 1102, Chicago, IL 60661 (US).

(74) Agents: LOPPNOW, Matthew, C. et al.; 600 North US
Highway 45, Libertyville, 1. 60048 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
without international search report and to be republished
upon receipt of that report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: ELECTRONIC DEVICE AND SLIDE MECHANISM

PORTRAIT
CONFIGURATION

o (57) Abstract: An electronic device (100), suitable for operation in a compact configuration, a portrait configuration, and a land-
scape configuration includes a first housing (102) and a second housing (104) coupled to the first housing. A data coupler (502)
electronically couples the first housing with the second housing, and a bar linkage slides the first housing and the second housing in

WO

a non-linear motion with respect to each other.



WO 2007/081643 ] PCT/US2006/062245

1
ELECTRONIC DEVICE AND SLIDE MECHANISM

FIELD

[0001] The present disclosure relates in general to electronic devices, and more

specifically to slide mechanisms in the electronic devices.

BACKGROUND

[0002] Due to the growth in modern communication technology, a large number of
electronic devices such as mobile phones, pagers, cameras, MP3 players, remote
controllcrs, personal digital assistants (PDAS), and the like, have been introduced in
the market. In order to keep up with this trend and to gain a competitive advantage,
manufacturers of electronic devices focus on enhancing the functionalities of the
electronic devices, and at the same time making them compact. However, the small
size of the electronic devices reduces the area available for their components such as
keys and displays. To counter this restriction due to the reduced area, electronic
devices with multiple housings have been developed. Such electronic devices can be
folded or made compact in other ways when they are not in use, and are capable of

performing different operations in different configurations.

[0003] Some foldable electronic devices have two or more housings. However,
electronic devices with multiple housings suffer from one or more of the following
limitations. First, the multiple housings increase the weight of the electronic device.
Second, multiple housings increase the thickness of the electronic device. Third, while
typing text in alphanumeric characters, the electronic device needs to be switched to
different configurations to alternatively enter characters from a telephonic keypad or a
QWERTY keypad. Fourth, the multiple housings can be made compact or made to

slide in one direction only — either along their length or their breadth.

SUMMARY

[0004] An electronic device that includes a plurality of housings that slide with

respect to each other in a non-linear motion is described.

[06005]
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BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The present disclosure is illustrated by way of example and not limitation in
the accompanying figures, in which like references indicate similar elements, and in

which:

[0007] FIG. 1 shows a view of an exemplary electronic device in a compact

configuration, in accordance with an embodiment.

[0008] FIG. 2 shows a view of the electronic device of FIG. 1 in a portrait

configuration, in accordance with an embodiment.

[0009] FIG. 3 shows a view of the electronic device of FIG. 1 in a landscape

configuration, in accordance with an embodiment. -

[0010] FIG. 4 shows a bar linkage in the electronic device of FIG. 1, in accordance

with an cmbodiment.

[0011] FIG. 5 shows a view of the bar linkage of FIG. 4, in accordance with an

embodiment.

[0012] FIG. 6 shows a view of the electronic device of FIG. 1 in the compact
configuration, with respect to the bar linkage of FIGSs. 4 and 5, in accordance with the

embodiments.

[0013] FIG. 7 shows a view of the electronic device of FIG. 1 in the landscape
configuration, with respect to the bar linkage of FIGs. 4 and 5, in accordance with the

cmbodiments.

[0014] FIG. 8 shows a view of the electronic device of FIG. 1 in the portrait
configuration, with respect to the bar linkage of FIGs. 4 and 5, in accordance with the

embodiments.

[0015] FIG. 9 shows a scction vicw of a data couplcr path, in accordance with an

embodiment.
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[0016] FIG. 10 shows a view of a third bar of the bar linkage of FIGs. 4 and 5,

illustrating the bar linkage being held in place by a snap ring, in accordance with an

embodiment.

[0017] FIG. 11 shows a view of a cam mechanism that holds the electronic device
of FIG. 1 in the compact configuration, the portrait configuration, and the landscape

configuration, in accordance with an cmbodiment.

[0018] Skilled artisans will appreciate that elements in the figures are illustrated for
simplicity and clarity and have not necessarily been drawn to scale. For example, the
dimensions of some of the elements in the figures may be exaggerated relative to
other elements to help to improve understanding of embodiments of the present

disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0019] Before describing in detail the particular electronic device in accordance
with the present disclosure, it should be observed that the present disclosure resides
primarily in combinations of method steps and apparatus components related to the
electronic device. Accordingly, the apparatus components and method steps have
been represented where appropriate by conventional symbols in the drawings,
showing only those specific details that are pertinent to understanding the present
disclosure so as not to obscure the disclosure with details that will be readily apparent

to those of ordinary skill in the art having the benefit of the description herein.

[0020] In this document, relational terms such as “first”, “second”, and the like may
be used solely to distinguish one entity or action from another entity or action without
necessarily requiring or implying any actual such relationship or order between such
entities or actions. The terms “comprises”, “‘comprising”, or any other variation
thereof, are intended to cover a non-exclusive inclusion, such that a process, method,
article, or apparatus that comprises a list of elements does not include only those
elements but may include other elements not expressly listed or inherent to such
process, method, article, or apparatus. An element preceded by “comprises ... a” and

the like docs not, without morc constraints, preclude the cxistence of additional
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identical elements in the process, method, article, or apparatus that comprises the

clement.

[0021] A “set” as used in this document, means a non-empty set (i.e., comprising at
least one member). The term “another”, as used herein, is defined as at least a second
or more. The terms “including” and/or “having”, as used herein, are defined as
comprising. The term “coupled”, as used herein with reference to clectro-optical
technology, is defined as connected, although not necessarily directly, and not

necessarily mechanically.

[0022] FIG. 1 shows a view of an exemplary electronic device 100, in accordance
with an embodiment of the present disclosure. In accordance with the embodiment,
the electronic device 100 is shown in a compact configuration. The electronic device
100 can also have other conﬁgurétions, such as a landscape configuration and a
portrait configuration. Examples of the electronic device 100 include devices such as
mobile phones, pagers, cameras, MP3 players, personal digital assistants (PDAS), and
the like. The electronic device 100 includes a first housing 102 and a second housing
104. The first housing 102 includes a display unit 106 and can also include external
keys. The external keys can be navigational keys and soft keys, although they may be
easily substituted by other keys such as power on-off, volume up-down, display on-
off, and display contrast up-down. Further, external keys may be implemented

virtually by using a touch screen, a touchpad, a joystick or other input mechanisms.

[0023] Inthe compact configuration, the first housing 102 and the second housing
104 are aligned with each other. A length of the first housing 102 is aligned with the
length of the second housing 104, and a breadth of the first housing 102 is aligned
with the breadth of the second housing 104. The portrait configuration and the
landscape configuration are defined, based on the relative positions of the first
>housing 102 and the second housing 104 with respect to each other. The electronic
device 100 further includes an intcrnal keypad (not shown in FIG. 1) on the sccond
housing 104. In accordance with an embodiment, the compact configuration, the
portrait configuration, and the landscape configuration have an effect on the usability
of the internal keypad. The internal keypad includes a first portion referred to as a

numeric keypad, and a second portion referred to as a QWERTY keypad. In
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accordance with an embodiment, the internal keypad‘ can be the QWERTY keypad
and nced not include a scparate sct of keys apart from those present in the QWERTY
keypad. In such a case, the numeric keypad is part of the QWERTY keypad.

[0024] FIG. 2 shows a view of the electronic device 100 in the portrait
configuration, in accordance with an embodiment of the present disclosure. In the
portrait configuration, the first housing 102 is offsct in a first dircction with respect to
the second housing 104, to expose the numeric keypad 202. Therefore, in the portrait
configuration, the numeric keypad 202 can be used. In accordance with an
embodiment, the first housing 102 is offset along the length of the second housing
104, to present a length-wise augmented profile of the electronic device 100 as shown.
in FIG. 2.

[0025] FIG. 3 shows a view of the electronic devicé 100 in the landscape
configuration, in accordance with an embodiment of the present disclosure. In the
landscape configuration, the first housing 102 is offset in a second direction with
respect to the second housing 104, to expose the QWERTY keypad 302. Therefore, in
the landscape configuration, the QWERTY keypad 302 can be used. In accordance
with an embodiment, the first housing 102 is offset along the breadth of the second

housing 104, to present a breadth-wise augmented profile of the electronic device 100.

[0026] The electronic device 100 is suitable for operation in the compact
configuration, the portrait configuration, and the landscape configuration. The portrait
configuration and the landscape configuration are defined, based on the relative
positions of the first housing 102 and the second housing 104 with respect to each
other, as described earlier. A bar linkage is used in order to effect changes between

the compact configuration, the portrait configuration, and the landscape configuration.

[0027] FIG. 4 shows the bar linkage in the electronic device 100, in accordance
with an embodiment of the present disclosure. Examples of the bar linkage, which is a
slidablc non-lincar mechanism, includc, but arc not limited to, a thrce-bar linkage and
a four-bar linkage 401. In accordance with the embodiment, the four-bar linkage 401
slides the first housing 102 with respect to the second housing 104 in a4 non-linear

motion, to configure the compact configuration, the portrait configuration or the
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landscape configuration. To slide the first housing 102 with respect to the second
housing 104, a curved track 402 is provided in the first housing 102. The curved track
402 allows a two—dim’ensional movement of the four-bar linkage 401 in the curved
track 402, and restricts a three-dimensional movement of the four-bar linkage 401. In
this view, a first bar 403 and a second bar 404 of the four-bar linkage 401 are shown.
The second bar 404 will be functionally described in conjunction with FIG. 5.

[0028] FIG. 5 shows a view of the four-bar linkage 401, in accordance with an.
embodiment of the present disclosure. In this embodiment, the slidable non-linear
mechanism also includes a data coupler 502. The data coupler 502 electronically
couples the first housing 102 with the second housing 104. In accordance with an
embodiment of the present disclosure, the data coupler 502 is a flexible circuit that
can couple the first housing 102 with the second housing 104 even when they are
offset with respect to each other to form the portrait configuration and the landscape
configuration from the compact configuration. Examples of the data coupler 502

include, but are not limited to, flexible circuits and optical couplers.

[0029] The four-bar linkage 401 includes the first bar 403 (not shown in FIG. 5),
the second bar 404, a third bar 504, and a fourth bar 506. The first bar 403 is attached
to the first housing 102, while the second bar 404 is attached to the second housing
104. The third bar 504 and the fourth bar 506 are coupled to the first bar 403 and the
second bar 404, so that the first bar 403 and the second bar 404 remain substantially
parallel during the movement of the first bar 403 and the second bar 404. The third
bar 504 has a first end 508 and a second end 510. Similarly, the fourth bar 506 has a
first cnd 512 and a sccond cnd 514. In an cmbodiment of the present disclosure, the
first housing 102 is prevented from moving into a perpendicular position with respect
to the second housing 104 by the fourth bar 506. Examples of the four-bar linkage 401
constructions include, but are not restricted to, a stacked plate type and a rod and

bushing type.

[0030] In accordance with another embodiment of the present disclosure, the fourth
bar 506 can be removed from the four-bar linkage 401 to form the three-bar linkage.
The three-bar linkage enables the movement of the first housing 102 into an

essentially perpendicular position in the second housing 104. This can be useful



WO 2007/081643 PCT/US2006/062245

7

where a configuration of the first housing 102 forming a ‘T’-shape with the second
housing 104 is dcsirable, such as when the clectronic device 100 is uscd as a vidco
player or in camera mode, to facilitate viewing of landscape pictures or any similar

use.

[0031] In accordance with an embodiment of the present disclosure, at least one of
the third bar 504 and the fourth bar 506 includc a data coupler path 516 to routc the
data coupler 502 through it. The data coupler 502 electronically couples the first
housing 102 with the second housing 104 by being routed through the data coupler
path 516. The data coupler path 516 is further described in conjunction with FIG. 9.

[0032] FIG. 6 shows a view of the electronic device 100 in the compact
configuration, with respect to the bar linkage of FIGs. 4 and 5, in accordance with an
embodiment of the present disclosure. In the compact configuration, the first housing

102 and the second housing 104 are aligned with each other.

[0033] FIG. 7 shows a view of the electronic device 100 in the landscape’
configuration, with respect to the bar linkage of FIGs. 4 and 5, in accordance with an
embodiment of the present disclosure. In the landscape configuration, the first
housing 102 and the second housing 104 are offset with respect to each other along
the breadth, relative to the compact configuration, but remain aligned with each other
along the length. The landscape configuration reveals the QWERTY keypad 302 on
the second housing 104. The electronic device 100 is operated in the landscape
configuration by using the external keys, if there are any, and the QWERTY keypad
302.

[0034] FIG. 8 shows a view of the electronic device of FIG. 1 in the portrait
configuration, with respect to the bar linkage of FIGs. 4 and 5, in accordance with an
embodiment of the present disclosure. In the portrait configuration, the first housing
102 and the second housing 104 are offset with respect to each other along the length,
rclative to the compact configuration, but remain aligned with cach other along the
breadth. The portrait configuration reveals the numeric keypad 202 on the second
housing 104. The electronic device 100 is operated in the portrait configuration by

using the external keys, if there are any, and the numeric keypad 202.
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[0035] In accordance with an embodiment of the present disclosure, when the
clectronic device 100 is a mobilc phone, the portrait configuration is suitablc for
operating it in a talk mode. In the talk mode, it is desirable to have a greater length of
the electronic device 100 facilitating the placement of a speaker in the mobile phone
near the ear of a user, while bringing a microphone close to the mouth of the user.
Further, access to the numeric keypad 202 can be useful to enable input or selection of
numbers to be called. Alternatively, the landscape configuration is suitable for ,
operating the electronic device 100 in a PDA mode. In the PDA mode, it is desirable
to have a greater breadth of the electronic device 100, to facilitate ease of access to all
the keys of the QWERTY keypad 302, which is more conveniently used for the input

of text messages such as notes or email, as compared to the internal keypad 202.

[0036] In the compact configuration, the portrait configuration and the landscape
configuration, exchange of electrical signals between the first housing 102 and the
second housing 104 is required, such as between the display unit 106 and the keypads.
The data coupler 502 that is routed through the data coupler path 516 carries these
electrical signals between the first housing 102 and the second housing 104.

[0037] FIG. 9 shows a section Viéw of the data coupler path 516, in accordance with
an embodiment. In the section view of the data coupler path 516, the data coupler 502
is shown in bold, and depicts the routing of the data coupler 502 around a pin 902.
The data coupler 502 can be held in place in the data coupler path 516 by means of a
metal clip, or an adhesive, for example, but not limited to, epoxy or other forms of
potting material. The pin 902 can protrude from the first end 508 of the third bar 504,
the sccond cnd 510 of the third bar 504, the first cnd 512 of the fourth bar 506 or the
second end 514 of the fourth bar 506. For example, in conjunction with FIGs. 5 and
6, the pin 902 is a protrusion from the first end 508 of the third bar 504. The pin 902
moves in the curved track 402 in the first housing 102. This restricts the three-
dimensional or z-axis movement of the four-bar linkage 401. The curved track 402

acts as a clearance cut for the pin 902.

[0038] In accordance with an embodiment of the present disclosure, the third bar
504 includes the data coupler path 516 and multiple pins, for example, two pins,
including the pin 902. The fourth bar 506 includes a pin and a hole. The fourth bar
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506 can also include two pins, but including only one pin and the hole instead of the
sccond pin reduccs the thickness of the clectronic device 100. This is because the pin
of the fourth bar 506 can be placed in the first housing 102.

[0039] During the operation of the electronic device 100, the data coupler 502 in the
data coupler path 516 can be subjected to a force that tends to displace the data

coupler 502 from the data coupler path 516. For cxamplc, when changing between the
compact conﬁguratidn and the portrait configuration or the 1aﬂdscape configuration of

the electronic device 100, the data coupler 502 can experience such a force.

[0040] FIG. 10 shows a view of the third bar 504 of FIG. 4, illustrating the bar
linkage being held in place by a snap ring 1002, in accordance with an embodiment.
The pin 902 can be held in place, and movement of the pin 902 can be restricted. The
snap ring 1002 is used to anchor the joint at which the pin 902 is placed dn the bar
linkage, and holds the bar linkage in place, restricting the degree of freedom of the pin
902. The data coupler 502 extends and retracts around the pin 902, to enable changing
between the compact configuration, the portrait configuration, and the landscape
configuration. To hold the electronic device 100 in the compact configuration, the

portrait configuration or the landscape configuration, a cam mechanism can be used.

[0041] FIG. 11 shows a view of a cam mechanism 1100 that can hold the electronic
device 100 of F1G. 1 in the compact configuration, the portrait configuration or the
landscape configuration, in accordance with an embodiment. FIG. 11 shows the
connection between the third bar 504 and the second bar 404. The cam mechanism
1100 resides, for example, in the second bar 404. An exploded view of the cam
mechanism 1100 is shown in FIG. 11. In accordance with an embodiment of the
present disclosure, the cam mechanism 1100 includes a ball and socket type joint, in
which a ball 1102 is selectively inserted into a socket 1104 by a spring 1106. This
holds the relative positioning of the bar linkages at the position of insertion of the ball
1102, which can be pushed into the socket 1104 by the spring 1106. The first housing
102 is therefore held in place relative to the second housing 104 as the bar linkages
are coupled to them. Multiple sockets 604 can be used to define the relative
positioning of the first housing 102 and the second housing 104 in the different

configurations in which the electronic device 100 can be held. Examples of the
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different configurations include, but are not restricted to, the compact configuration,
the portrait configuration, and the landscape configuration. The cam mechanism 1100
can also allow the first housing 102 to be held in an intermediate configuration with
respect to the second housing 104, depending on a desired functionality. For example,
the electronic device may be operated in a camera mode, exposing a viewfinder and
flash in the landscape configuration, while exposing only the viewfinder in an
intermediate configuration. This can be useful, for example, when flash functionality

is not desired.

[0042] Various embodiments of the present disclosure, as described above, provide
an electronic device that is suitable for operation in the compact configuration, the
portrait configuration, and the landscape configuration. The use of the bar linkage can
allow a reduction in the thickness of the electronic device by requiring only two
housings, to allow for the configurations described earlier. The use of the bar linkage
can also reduce the weight of the electronic device by removing the need for more
than two housings, to allow for two degrees of freedom — along the length and the
breadth. Further, the availability of the QWERTY keypad 302, when using the
electronic device for text input, and the numeric keypad 202 when using it for

numeric input, can make the electronic device more user-friendly.

[0043] It will be appreciated the electronic device described herein may include of
one or more conventional processors and unique stored program instructions that
control the one or more processors to implement, in conjunction with certain non-
processor circuits, some of the functions of the electronic device described herein.
The non-proccessor circuits may include, but arc not limited to, a radio recciver, a
radio transmitter, signal drivers, clock circuits, power source circuits, and user input

devices.

[0044] It is expected that one of ordinary skill, notwithstanding possibly significant
cffort and many design choices motivated by, for cxample, availablc time, current
technology, and economic considerations, when guided by the concepts and principles
disclosed herein will be readily capable of manufacturing a device in accordance with

the description as set out above.
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[0045] Inthe foregoing specification, the disclosure and its benefits and advantages
have been described with reference to specific cmbodiments. However, onc of
ordinary skill in the art appreciates that various modifications and changes can be
made without departing from the scope of the present disclosure as set forth in the
claims below. Accordingly, the specification and figures are to be regarded in an
illustrative rather than a restrictive sense, and all such modifications are intended to be
included within the scope of present disclosure. The benefits, advantages, solutions to
problems, and any element(s) that may cause any benefit, advantage, or solution to
occur or become more pronounced are not to be construed as a critical, required, or
essential features or elements of any or all the claims. The disclosure is defined solely
by the appended claims including any amendments made during the pendency of this

application and all equivalents of those claims as issued.
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Claims:
1. An clectronic device comprising:

a first housing;

a second housing coupled to the first housing through a slidable non-linear
mechanism, the slidable non-linear mechanism comprising: |

a data coupler that electronically couples the first housing with the second
housing; and

a bar linkage that slides the first housing and the second housing in a non-

linear motion with respect to each other.

2. The electronic device according to claim 1, wherein the bar linkage is a four-
bar linkage, the four-bar linkage comprising:

a first bar attached to the first housing;

a second bar attached to the second housing;

a third bar and a fourth bar, coupled to the first bar and the second bar such
that the first bar and the second bar remain substantially parallel during movement of

the first bar and the second bar.

3. The electronic device according to claim 2, wherein at least one of the third
bar and the fourth bar comprises:

a data coupler path for routing the data coupler through the at least one of the
third bar and the fourth bar.

4, The electronic device according to claim 3, wherein the slidable non-linear
mechanism further comprises:

at least one pin, the at least one pin being a protrusion from at least one of a
first end of the third bar, a second end of the third bar, a first end of the fourth bar,
and a second end of the fourth bar; and

a curved track on the first housing for the non-linear motion of the first

housing with respect to the sccond housing by moving the pin in the curved track.

5. The electronic device according to claim 1, wherein the data coupler is a

flexible circuit.



WO 2007/081643 PCT/US2006/062245

13
6. The electronic device according to claim 5, further comprising a snap ring, the
snap ring holding the bar linkage in placc.
7. The electronic device according to claim 1, further comprising a cam

mechanism for holding the electronic device in at least one of a compact

configuration, a portrait configuration, and a landscape configuration.

8. The clectronic device according to claim 7, wherein the first housing and the
second housing are aligned with each other in the compact configuration, a length of
the first housing being aligned with a length of the second housing and a breadth of
the first housing being aligned with a breadth of the second housing. |

9. The clectronic device according to claim 7, whercein the first housing is offsct
in a first direction with respect to the second housing to expose a numeric keypad in

the portrait configuration.

10. The electronic device according to claim 7, wherein the first housing is offset
in a second direction with respect to the second housing to expose a QWERTY

keypad in the landscape configuration.

11. The electronic device according to claim 1, wherein the data coupler is an

optical coupler.

12. The clectronic device according to claim 1, whercin the bar linkage is of a
stacked plate type.
13. An electronic device comprising:

a first housing comprising a display; and

a second housing comprising a keypad, wherein the second housing is
operatively coupled to the first housing through a non-linear slidable mechanism that
slides the first housing with respect to the second housing to expose a first portion of

the keypad in a portrait configuration, and

a second portion of the keypad in a landscape configuration.



WO 2007/081643 PCT/US2006/062245

14

14. The electronic device according to claim 13, wherein the slidable non-linear
mcchanism compriscs:

a first bar attached to the first housing;

a second bar attached to the second housing;

a third bar rotatably coupling a first end of the first bar and a first end of the
second bar; and

a fourth bar rotatably coupling a second end of the first bar and a second end

of the second bar.

15. The electronic device according to claim 14, further comprising:
a data coupler for routing data between the first housing and the second

housing.

16. The electronic device according to claim 15, further comprising:
a data coupler path for holding the data coupler between the first housing and

the second housing.

17. The electronic device according to claim 15, further comprising a snap ring,

the snap ring holding the bar linkage in place.

18. The electronic device according to claim 15, wherein the data coupler is at

least one of a flexible circuit and an optical coupler.

19. The electronic device according to claim 13, further comprising:
a cam mechanism for holding the electronic device in at least one of a compact

configuration, the portrait configuration and the landscape configuration.

20. The electronic device according to claim 14, wherein the slidable non-linear
mechanism further comprises:

at least one pin, the at least one pin being a protrusion from at least one of the
first end of the third bar, the second end of the third bar, the first end of the fourth bar,
the second end of the fourth bar, and the second housing; and

a curved track on the first housing for the non-linear motion of the first

housing with respect to the second housing by moving the pin in the curved track.
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FIG. 10
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