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(57) ABSTRACT

An apparatus and method are disclosed that can adapt ofi-the
shelf PDA devices (90) to user input/output applications such
as data entry applications and cellular phone applications.
The resulting apparatus (10) may be sized and shaped to be
durable and facilitate handheld operation when the user 1s
mobile during use. The apparatus provides features required
for portable data entry such as key entry, barcode scanning,
radio frequency identification, and wireless local area net-
work (LAN) as well as wide area network (WAN) communi-
cations. The apparatus may be operated (a) 1n a slave mode
with 1nclusion of a PDA device (90) for use 1n certain input/
output operations that are processor intensive as well as (b) 1n
a stand-alone mode without 1nclusion of a PDA device (90)
for use 1n certain other input/output operations that are not
pProcessor mtensive.
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PORTABLE DATA ENTRY DEVICE WITH A
DETACHABLE HOST PDA

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS-REFERENCE TO RELATED
APPLICATIONS/INCORPORATION BY
REFERENCE

This application is a continuation-in-part (CIP) of [pend-
ing] U.S. application Ser. No. 10/159,296 filed on May 29,
2002 now abandoned, which 1s icorporated by reference
herein 1n 1ts entirety.

This application claims priority to U.S. provisional appli-
cation Ser. No. 60/404,104 filed on Aug. 15, 2002, which 1s

incorporated herein by reference 1n 1ts entirety.

TECHNICAL FIELD

Certain embodiments of the present mvention relate to
portable devices for user iput/output functionality such as
data entry through barcodes, radio frequency identification;
key entry, voice or data communications, and other methods,
More particularly, certain embodiments of the present mnven-
tion relate to the use of Personal Digital Assistant (PDA)
devices, and the use thereof as a portable user input/output
device or 1n conjunction with such a device.

BACKGROUND OF THE INVENTION

Portable data entry devices are known for use 1 automatic
identification systems, such as the bar code industry as an
example. Portable data entry devices such as bar code scan-
ners, radio frequency identification devices, and key-entry
based hand held computers are used for applications such as
inventory tracking, in store order entry, package delivery,
route sales, or the like. Various dedicated products have been
developed for this purpose, such products including a bar
code scanning system, a radio frequency identification sys-
tem, a data processing system, and communications features.
Although such devices provide desired attributes of portabil-
ity along with data capture and communication capabilities,
the devices are expensive and relatively inflexible 1n their
operation.

There have also been developed personal electronic orga-
nizers and personal digital assistant (PDA) devices. PDA
devices are handheld devices with information mput means
and personal information management (PIM) software such
as to-do lists, contact lists, and appointments. PDA devices
have significant processing capabilities related to performing,
the desired functions.

Compared with portable data entry devices, PDA devices
have the benefit of the economies of scale. Therefore PDA
devices are less expensive, more compact, and offer higher
performance 1n several areas by employing new technologies
at a faster pace. Consequently, 1t would be advantageous to
employ PDA devices for portable data entry applications.
However, PDA devices lack several key features essential to
many of the portable data entry applications, such as barcode
scanners, keyboards with numeric and/or alphabetic charac-
ters, wireless communication systems, and radio frequency
identification readers.
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Another key feature missing in the PDA devices 1s rugged-
ness, which 1s essential when the user 1s mobile during the use

of the device. (In contrast, the users of PDA devices are
generally stationary during the actual use of the device).
Additionally, PDA devices are not configured with a form
factor to allow simple portable data entry 1n the variety of
different environments 1n which portable data entry devices
are used.

Some manufacturers of the barcode industry have
attempted to solve these problems by licensing the internal
clectronic assemblies of the PDA devices from their suppliers
and packaging them with portable data entry features in cus-
tom designed cases. Examples of such products are models
SPT-1500 and SPT-1700 from Symbol Technologies of
Holtsville, N.Y. However, this process 1s time consuming and
requires expensive re-engineering, which has to be repeated
with the introduction of each new PDA. Also, since the result-
ing devices are produced in smaller volumes, significant ben-
efits of using the PDA technology are lost.

Some manuiacturers have provided devices for adding
peripheral functions to PDA devices. One example of such a
cradle 1s model 6016 Handheld Printer from Monarch divi-
sion of Paxar Corporation of White Plains, N.Y. Another
example of a device 1s the Card Expansion Pak unit provided
by Compaq Computer Corporation of Houston, Tex. for its
1PAQ Pocket PC units. Although these products do a good job
of adding a special feature to the PDA such as printing and
card slots, they fail to make the PDA devices suitable for
portable data entry because they do not provide the charac-
teristics and flexibility for use in various portable data entry
applications. Further, such devices don’t provide the rugged-
ness, size, and shape to facilitate handheld operation when the
user 1s mobile during the use of the device.

In addition to the above drawbacks, the current art does not
tulfill an established need in the industry of a device that 1s
capable of operating, 1n some capacity, on a standalone basis
without inclusion of a PDA device. This need stems from the
fact that certain portable data entry operations are not proces-
sor mtensive and hence do not require the use of a PDA unit
as a part of the data entry solution. By selectively eliminating
the PDA 1n such data entry operations, the weight of the
handheld solution can be kept minimal while maintaining the
option of using a PDA 1n other applications that may be
relatively much more processor intensive.

Cellular telephones and combined cellular telephones and
PDA’s have been developed. In a combined device, a cellular
telephone and a PDA are fully integrated into a single unait.
These combined units tend to be larger than a PDA or a
cellular telephone by itself and may be more cumbersome to
use than the individual device (1.e., PDA or cellular tele-
phone).

Further limitations and disadvantages of conventional, tra-
ditional, and proposed approaches will become apparent to
one of skill 1n the art, through comparison of such systems
with the present invention as set forth 1n the remainder of the
present application with reference to the drawings.

BRIEF SUMMARY OF THE INVENTION

An embodiment of the present invention provides a unit
that can adapt ofi-the-shelf PDA devices to certain user input/
output applications such as portable data entry applications,
data management applications, 1image capture applications,
and cellular telephone or wireless communication applica-
tions. The unit 1s operable either alone or 1n conjunction with
a PDA device. The unit may be sized and shaped to be rugged
and/or to facilitate handheld operation when the user 1is
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mobile during use. The unit provides features desired for
portable data entry and/or communications or imaging, such
as key entry, barcode scanning, radio frequency identifica-
tion, and wireless communication, such as local area network
(LAN), wide area network (WAN) communications, cellular
communications or camera. An embodiment of the present
invention enables the user input/output unit to be operated (a)
in a slave mode with inclusion of a PDA device for use 1n
certain portable user iput/output operations, such as those
that are processor intensive as well as (b) 1 a stand-alone
mode without 1nclusion of a PDA device for use 1in certain
other portable user input/output operations, such as those that
are not processor mtensive.

An embodiment of the present invention includes a method
to provide user input/output capability by docking an off-the-
shell PDA device with a user input/output unit that may
comprise, for example, a hand-held data entry housing, a
docking port, a camera, or a cellular telephone. At least one
docking port 1s provided on the user mput/output unit for
selective coupling of a PDA device thereto, wherein upon
coupling of a PDA device, the processing system of the PDA
device 1s usable for user mput/output applications such as
data entry and cellular telephone. The user input/output unit s
usable 1n a first mode with a PDA device coupled therewith
and a second mode without the PDA device. In an embodi-
ment of the present invention, the user mmput/output unit
includes a user interface, such as a keypad with keys for
numeric entry and/or a group of keys for alphabetic entry. The
user input/output unit may also comprise a docking port, such
as a cavity that 1s formed to accept the PDA device to dock
into 1t. A docking connector 1s located 1n the cavity and mates
with the input-output connector of the PDA device when the
PDA device 1s docked into the cavity. The user input/output
unit includes an interface circuit that connects the docking
connector to at least one of the components of the user mput/
output unit and puts 1t in control of the PDA device when the
PDA device 1s docked 1nto the user input/output unit. Various
aspects of the present invention are similar to the invention as
set Torth in pending U.S. patent application Ser. No. 10/139,
296, which 1s hereby incorporated by reference.

These and other advantages and novel features of the
present mnvention, as well as details of an 1llustrated embodi-

ment thereof, will be more fully understood from the follow-
ing description and drawings.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF
THE DRAWINGS

FI1G. 1 illustrates an exploded view of a user input/output
unit comprising a portable data entry device, 1n accordance
with an embodiment of the present invention.

FI1G. 2 1llustrates a top view of the device shown 1n FIG. 1.

FI1G. 3 1llustrates a side view of the device shown 1n FIG. 1.

FI1G. 4 1llustrates a front view of the device shown 1n FIG.
1.

FI1G. S1llustrates a bottom view of the device shown in FIG.
1.

FI1G. 6 1llustrates a cross sectional view taken along a line
A-A of FIG. 5 showing internal components of the device, in
accordance with an embodiment of the present invention.

FI1G. 7 1llustrates a schematic block diagram of the electri-
cal components associated with the device shown in FIG. 1,1n
accordance with an embodiment of the present invention.

FIG. 8 illustrates an exploded view of a first alternate
embodiment of a portable data entry device 1n accordance
with various aspects of the present invention.
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4

FIG. 9 1llustrates a front view of the device shown 1n FIG.
8.

FIG. 10 1llustrates a side view of the device shown 1n FIG.
8.

FIG. 11 illustrates a cross sectional view of the device
taken along line 11-11 shown 1n FIG. 9, 1n accordance with an

embodiment of the present invention.
FIG. 12 illustrates a front view of a second alternate

embodiment of a portable data entry device according to

various aspects of the present invention.

FIG. 13 illustrates a side view of the embodiment as shown
in FIG. 12.

FIG. 14 illustrates an exemplary PDA device, 1n accor-
dance with an embodiment of the present invention.

FIG. 15 illustrates the front side and back side of an exem-
plary cellular telephone, 1n accordance with an embodiment
of the present invention.

FIGS. 16 A and 16B illustrate two embodiments of attach-
ing the cellular telephone of FIG. 15 with the PDA device of
FIG. 14, 1n accordance with various aspects of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

In general, an embodiment of the present invention com-
prises a user mput/output unmt for imput and/or output appli-
cations such as data entry, data management, cellular tele-
phone communications, 1image capture via a camera or the
like. The unit 1s preferably sized and shaped to facilitate
handheld operation when the user 1s mobile during the use of
the unit. The unit may encase or attach to a PDA unit when
docked so as to protect the PDA unit against damage during
use 1n harsh environments.

-

The above-described user mnput/output unit may also
include a wireless radio module for wireless communication
and one or more of a scanner for reading barcodes, areader for
radio frequency identification, and a wireless radio module
for wireless communication.

The user mput/output unit 20 may comprise, for example,
a hand-held cradle unit having an auxiliary processor, an
auxiliary battery, and other components, which are connected
and assembled to enable the handheld cradle unit to operate
on a standalone basis without inclusion of a PDA device. In
addition, the auxiliary battery 1n the handheld cradle unit will
increase the operating life of the combined unit (1.e., PDA and
cradle unit) in between battery charges.

The handheld mput/output unit may be equipped with a
handle-grip to facilitate gun-styled scanning. The handle-grip
can be equipped with a trigger switch for barcode scanning
and/or radio frequency identification as may be the case.
Alternately, the handheld input/output unit may have a
reduced circumierence at the keypad area to allow a comfort-
able grip of the device 1n one hand during use. The hand held
input/output unit may also be configured to allow operational
coupling between off-the-shelf PDA devices which may have
different dimensional characteristics.

In an embodiment of the present invention, the user input/
output unit provides a docking port such as, for example, a
cavity in which a PDA device mates with the docking con-
nector, while allowing various width PDA devices to be
accommodated therein. The form of the input/output unit also
tacilitates coupling of a PDA device thereto for use, with the
resulting overall configuration being small and configured for
handheld operation. Such features will be seen 1n the embodi-
ments set forth hereafter. Alternatively, the input/output unit
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may comprise a portion which 1s selectively attachable to a
PDA device 1n another manner for use therewith or indepen-
dently.

Turning now to a first embodiment according to the inven-
tion as shown 1n FIGS. 1-7, a portable data entry device 10
comprises a user mput/output unit 20 (1.e., a), to which 1s

selectively coupled an off-the-shelf PDA unit 90. The PDA
unit 90 includes adisplay 91, on the front, and an input-output
connection 92 on the bottom end. The cross-sectional view of
FIG. 7 shows an internal printed circuit board with attached
circuitry 93, the internal battery 94 of the PDA, and the
external case 95 of the PDA. Input/output unit 20 comprises a
cavity 21, auxihiary display 57, keypad 22, and optional
handle 23. A barcode (Symbol 923 engine, Holtsville, N.Y.)
and/or a RFID reader (Tiris Series 2000 Mim1 RFM Engine

and Antenna from Texas Instruments, Dallas, Tex.), scanning
module 24, works in coordination with a trigger switch 25
mounted on the handle 23. PDA unit 90 1s mnserted into the
cavity 21 of input/output unit 20. Optional end cap 34 protects
the PDA 90 from damage 1n a portable data entry environ-
ment. The input/output unit design 1s such that at least the
active portion of display 91 of the PDA 90 1s clearly visible
when the PDA 90 1s fully docked in the cavity 21. Any
subsection of the external case 95 that resides below the
screen 91 1n the facing front view may be covered over by the
input/output unit keypad 22. In one operational mode, once
PDA 90 1s fully docked in the cavity 21, the operational
switches or other actuators of the PDA unit 90 are covered and
rendered moperational. Alternatively, the imnput/output unit 20
could be configured to allow access to these actuators if
desired. Associated with the input/output unit 20, a wireless
communication module or other operational module 28
(shown in FIG. 6) may be provided. The module 28 may
turther be configured to be 1insertable through a module open-
ing 32. The opening 32 allows for the user to insert, remove,
or replace wireless modules. An external connector 33 allows
tor the unit to be charged and for data to flow to a connected
PC or other data terminal. The input-output connection 92 of
the PDA unit 90 connects to input/output unit docking con-
nection 27 (ELCO, Molex etc. . . . ) when PDA unit 90 1s
docked into the cavity 21. The docking connection 27 allows
operational connection between the PDA unit 90 and the
internal circuitry of the mput/output unit 20. Part of this
connectivity occurs through microprocessor 44. This opera-
tional connection between the mput/output unit 20 and the
PDA umt 90 allows access to the PDA unit operational char-
acteristics in use with the mput/output unit 20. In this manner,
the PDA device 90 and 1ts processing capabilities are com-
bined with features of the mput/output unit 20 to provide a
tully functional portable data entry device having character-
istics (e.g., data management, order entry, price verification,
contact data base management, and data processing) of cus-
tom manufactured devices, but reaping the advantage of the
economies of scale provided by the manufacture of PDA
devices 90 for other uses. The 1nput/output docking connec-
tion 27 fully integrates the PDA unit 90 electronics with that
of the mput/output unit 20 to provide various desired
attributes 1n the portable data entry device formed by their
combination. As noted in FIG. 6, the input/output unit 20 also
comprises a main circuit board 26, of which its components
will be described 1n more detail with reference to FIG. 7.
Other electronic components, such as the wireless interface
module 28, battery 29 and the like, are encased within the
input/output umt 20, which may be formed of a hard plastic
material or the like to provide desired ruggedness for the
environments 1 which it 1s to be used.
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The block diagram representation of the electrical compo-
nents of unit 10 according to this embodiment 1s shown 1n
FIG. 7. PDA unit 90 encloses the input-output connection 92
of the PDA. This connection 92 1s attached to the PDA battery
94, and the PDA circuit board 93. The PDA circuit board 1s 1in
turn connected to the LCD display 91 of unit 90. When unit 90
1s Tully seated in the cavity 21, the connector 92 1s connected
to the docking connector 27 of mput/output umt 20.

The docking connector 27 of the mput/output unit 20 1s
connected to various electronic components to interface the
components with PDA umit 90. The microprocessor 44 acts as
an interface for some of the signals. As examples, the docking
connector 27 may connect to the audio amplifier 42, which 1s
connected to the audio transducer 41 through the micropro-
cessor 44. The audio amplifier circuit 42 and connected audio
transducer 41 may be provided to alert the user as to when a
proper reading has been obtained by the portable data entry
device as an example. Alternatively, wireless audio commu-
nication may be provided by the wireless module 28 through
the audio circuit. The docking connector may also be con-
nected to an 1indicator, such as a buzzer 43, and the keypad 22
through the microprocessor 44. The barcode/RFID scanner
module 24 and trigger switch 25 also mterface to the PDA 90
via the microprocessor 44 and docking connector 27.
Through the docking connector 27, the PDA also interacts
with the communication transceiver 48. This transceiver
offers a means to communicate outside of the input/output
unit 20 via the external connection 49.

The external connection 49 allows for a standard connec-
tion to a PC, or other data-gathering terminal. External con-
nection 49 also allows for the charging of the mput/output
unmit battery 29. The battery charging 1s performed via the
battery charging circuit 53. The battery 29 may be connected
to the power supply 32, and the above-mentioned PDA bat-
tery charging circuit 51. In this manner, for use as a portable
data entry device, the input/output unit 20 may be connected
to an external power supply via the external connection 49 to
provide recharging of both the battery 29 as well as the PDA
battery 94. It should also be recognized that, based upon the
interconnection between the PDA unit 90 and the power
supply 52 of the mput/output unit 20, the power supply to
either operate components of the input/output unit 20 or PDA
umt 90 may be supplied from either battery power source to
facilitate extended operation for use as a portable data entry
device.

In the case where input/output unit 20 will be used alone,
without PDA unmit 90, the auxiliary display 57 will be used to
alert the user as to actions taken by the user, possibly through
the barcode/RFID scanner module 24. The auxiliary display
1s controlled by the microprocessor 44.

The block diagram depicts the wireless interface module
28 that 1s connected to the antenna 55. This wireless module
communicates to the PDA device 90 through the docking
connector 27. In a variation of the embodiment, the mput/
output unit 20 may not include wireless intertace module 28.
In this case, there would either be no wireless interface, or a
wireless interface supplied by the PDA unit 90.

Alternatively, the portable data entry device created by the
combination of PDA unit 90 with input/output unit 20, may
contain one of several variations of the embodiment, 1n rela-
tion to the battery power supplied from the PDA unit 90 and
the input/output unit 20. The first variation would be that units
90 and 20 contain their own batteries, and no battery power
would be transierred between the two. The second variation
would be that the input/output umit 20 would contain the only
battery, and this one battery would power both the PDA umit
90 and the mput/output unit 20. The third variation would
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have both unit 90 and 20 including batteries, where unit 90
provides power to and charges the battery of unit 20 where
available. The fourth vanation would have both unit 90 and 20
including batteries, were umt 20 provides power to and
charges the battery of unit 90 where available.

Turning now to FIGS. 8-11, an alternate embodiment of the
invention 1s shown. As 1n the previous embodiment, the mput/
output unit 1dentified as 120 provides interconnection to an
off-the-shelf PDA unit 90, 1n a manner similar to that previ-
ously described. The PDA unit 90 again comprises a display
91, a docking station 92 and a series of control buttons or the
like on a front panel 96. The portable data entry device 110 1s
formed by 1nterconnection of the PDA unit 90 with the mnput/
output unit 120. In this embodiment, the input/output unit 120
1s configured to provide a handheld portable data entry device
when combined with PDA unit 90. In this embodiment, the
iput/output unit 120 provides a small, low profile handheld
unit 1n combination with the PDA umt 90. The mput/output
unit 120 comprises an auxiliary display 157, a keyboard 122,
which as shown 1s formed on a reduced dimension handheld
portion of the input/output unit 120, to facilitate grasping with
one hand. A cavity 121 1s again provided to accept the PDA
unit 90 1n a docking configuration, but the cavity is preferably
open on the outside edges thereof to allow different width
PDA units 90 to be accommodated therein. As the dimensions
of various PDA units 90 which are manufactured by third
party manufacturers can vary, accommodating different
dimensional characteristics 1n the handheld input/output unit
120 provides flexibility 1n selecting which PDA unit 90 best
suits a particular users application.

In this exemplary invention, a portable data entry device
can be created, with the added functionality of a removable
PDA. When mated with the input/output unit, the PDA unit
and i1ts main processor becomes the main controller for the
entire portable data entry device. As a stand-alone device, the
system can still perform certain desired functions without the
PDA device.

In this embodiment, the case of the handheld unit 120 may
be formed of a front shell 163, back shell 164 and cavity shell
165 or other similar configuration. Within the formed shell of
the handheld unit 120, the printed circuit board 126, keypad
122, barcode scanner 124, and other components may be
housed to form a rugged handheld portable data entry device.
A docking connector 127 1s positioned to receive and connect
to the PDA device 90 via the output connector 92. The hous-
ing of the handheld unit 120 again allows docking of the PDA
unit 90 such that the display 91 1s unobstructed for viewing of

information therecon during use as a portable data entry
device.

Another embodiment of the mnvention 1s shown 1n FIGS. 12
and 13, wherein a portable entry device 150, including a
selectively coupled PDA unit 90 and a handheld input/output
unit 170 1s provided. In this embodiment, the mput/output
unit 170 1s reduced 1n size such that 1t accommodates hand-
held usage when combined with the PDA unit 90, but 1s
otherwise very small and easily handled. In this embodiment,
the handheld 1nput/output unit 170 1s configured to have a
tront shell portion 172, a back shell portion 174 and a cavity
175 to recerve the PDA unit 90. Within the handheld mput/
output unit 170, there may be provided various of the elec-
tronic components associated with the embodiments as pre-
viously described, including an operator interface such as a
keypad, an auxiliary display, a radio frequency identification
system, a barcode scanner and the like. The handheld mput/
output unit 170 provides a unique handheld assembly when
PDA unit 90 1s docked therewith, which 1s of extremely .

low
profile and yet facilitates one hand usage as a portable data
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entry device. The back portion of the handheld input/output
umt 170 provides support tor the PDA unit 90 and facilitates
grasping by the user without requiring handling of the PDA
unit 90. The PDA unit 90 1s also protected by a front portion
of the handheld unit 170 when 1n its docked position.

FIG. 14 illustrates an exemplary PDA device 200, 1n accor-
dance with an embodiment of the present invention. The PDA
device 200 1includes a display 202 and an electrical connector
201 for docking to a user input/output unit such as a cellular
telephone. The PDA device may also include other mechani-

cal contact apparatus to help secure the user input/output unit
to the PDA device 200.

FIG. 15 illustrates the front side 210 and the back side 211
of an exemplary cellular telephone 212, in accordance with an
embodiment of the present invention. The front side 210 of
the cellular telephone 212 includes an exemplary cellular
telephone user interface keypad 213, a display 214, and a
docking connector 215 for mating with the electrical connec-
tor 201 of the PDA device 200. The back side 211 of the
cellular telephone 212 includes a keypad 216 for alpha-nu-
meric data entry and a docking connector 217 for mating with
the electrical connector 201 of the PDA device 200.

FIGS. 16 A and 16B 1illustrate two embodiments 220 and
221 of docking the cellular telephone of FIG. 15 with the PDA
device of FIG. 14, 1n accordance with various aspects of the
present invention. Referring to the embodiment 220, the cel-
lular telephone 212 1s docked to the front of the PDA device
200 such that the electrical connector 201 mates to the dock-
ing connector 217. In such an embodiment 220, the front of
the cellular telephone 210 1s facing outward and the back of
the cellular telephone 211 covers the front of the PDA device
such that the cellular telephone 212 acts as a lid for the PDA
device 200.

In such a configuration, the front of the PDA device 200,
including the display 202, 1s protected by the cellular tele-
phone 212. Also, the cellular telephone 212 may still function
as a fully operational cellular telephone when docked to the
PDA device 200. In accordance with an embodiment of the
present invention, data may be exchanged between the PDA
device 200 and the cellular telephone 212 via the electrical
connector 201 and the docking connector 217. However, the
cellular telephone 212 may be undocked from the PDA device
200 1n order to use the cellular telephone 212 or the PDA
device 200 as a standalone device.

Referring to the embodiment 221, the cellular telephone
212 1s docked to the front of the PDA device 200 such that the
clectrical connector 201 mates to the docking connector 215.
In such an embodiment 221, the back of the cellular telephone
211 1s facing outward and the front of the cellular telephone
210 1s covering a bottom portion of the front of the PDA
device 200. The display 202 of the PDA device 200 1s still
visible to the user. In such a configuration, the user may use
the keyboard 216 of the cellular telephone 212 to enter alpha-
numeric data to, for example, draft an e-mail message.

In accordance with an embodiment of the present inven-
tion, data may be exchanged between the PDA device 200 and
the cellular telephone 212 via the electrical connector 201 and
the docking connector 215 1n order to facilitate, for example,
drafting of an e-mail message. For example, the e-mail mes-
sage may be displayed on the display 202 of the PDA device
200 during the drafting process. The PDA device may include
a wireless interface, for example, to a wide area network
(WAN) 1n order to send the e-mail message.

While the imnvention has been described with reference to
certain embodiments, 1t will be understood by those skilled 1n
the art that various changes may be made and equivalents may
be substituted without departing from the scope of the inven-
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tion. In addition, many modifications may be made to adapt a
particular situation or material to the teachings of the inven-
tion without departing from 1ts scope. Therefore, 1t1s intended
that the invention not be limited to the particular embodiment
disclosed, but that the invention will include all embodiments
falling within the scope of the appended claims.

What is claimed 1s:

1. A portable computing device including a selectively
removable communication apparatus provided 1 conjunc-
tion therewith comprising:

a portable computing device having a housing having at
least one selectable docking port associated therewith, a
selectively removable communication apparatus having,
at least two selectable docking ports such that the com-
munication apparatus 1s capable of mechanically dock-
ing and interfacing to the portable computing device 1n
at least two operable configurations relative to the por-
table computing device; and

wherein the communication apparatus includes a keypad
interface on both sides thereof, one of which 1s acces-
sible when docked to the portable computing device in at
least one operable configuration, and the other of which
1s accessible when docked to the portable computing
device 1n at least one other operable configuration.

2. A portable computing device including a selectively
removable communication apparatus provided in conjunc-
tion therewith comprising:

a portable computing device having a housing having at
least one selectable docking port associated therewith, a
selectively removable communication apparatus having
at least two selectable docking ports such that the com-
munication apparatus 1s capable of mechanically dock-
ing and interfacing to the portable computing device 1n
at least two operable configurations relative to the por-
table computing device; and

wherein the communication apparatus 1s docked to the
front of the portable computing device such that a dock-
ing connector of the portable computing device mates
with a docking connector on the communication appa-
ratus, with the front of the communication apparatus
facing outward and the back of the communication
apparatus covering a display of the portable computing
device to act as a lid for the portable computing device.

3. A portable computing device including a selectively
removable communication apparatus provided 1 conjunc-
tion therewith comprising:

a portable computing device having a housing having at
least one selectable docking port associated therewith, a
selectively removable communication apparatus having
at least two selectable docking ports such that the com-
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munication apparatus 1s capable of mechanically dock-
ing and interfacing to the portable computing device 1n
at least two operable configurations relative to the por-
table computing device;
wherein the communication apparatus includes a first side
having at least a first interface keypad, a display and a
first docking connector, and a back side having at least a
second docking connector for mating with a connector
associated with the portable computing device; and

wherein the back side of the communication apparatus
further comprises a second keypad for data entry,
wherein the communication apparatus may be docked
with 1ts front side or back side facing the portable com-
puting device.
4. The portable computing device according to claim 3,
wherein the first and second docking connectors allow the
communication apparatus to be coupled to the portable com-
puting device 1n different orientations.
5. The portable computing device according to claim 4,
wherein one of the orientations positions the communication
apparatus to cover a portion of the portable computing device,
such that a display associated with the portable computing
device 1s visible to a user, and the keypad associated with the
communication apparatus 1s accessible.
6. A portable computing device, including a selectively
removable user input/output apparatus having at least one of
a wired connection and a wireless connection to the portable
computing device for data exchange thevewith, comprising:
the portable computing device having a display and at least
one selectable docking port, the selectively removable
user input/output apparatus having a keyboard and at
least one selectable docking port, such that the user
input/output apparatus is capable of mechanically dock-
ing to the portable computing device in multiple con-
figurations rvelative to the portable computing device;

wherein a first of the said configurations the display of the
portable computing device and the keyboard of the user
input/output apparatus face outward, and in the same
general divection, enabling alpha-numeric data entry on
the keyboard and display of velated data on the display;
and

wherein a second of the said configurations the user input/

output apparatus and the portable computing device are
attached together to allow one unit to be carried behind
the other unit.

7. The portable computing device according to claim 6,
wherein the said second of the said configurations the unit in
the front remains operable.
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