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(57) Abrege(suite)/Abstract(continued):

retainer, the retainer being rotatably mounted in the opening for rotating from a first position to a second position, the retainer for
recelving the wireless device with the removable casing removed while In the first position; a connector mounted In the retainer for
engaging the data port of the wireless device when the wireless device Is received by the retainer in the first position; and, a battery
emulator Iinsert rotatably mounted on the base, the battery emulator insert having power contacts for engaging the battery contacts
INn the battery cavity of the wireless device when the retainer Is rotated to the second position.
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ABSTRACT

A fixture for functional testing of an assembled wireless device, the wireless device
having a data port and a removable casing concealing a battery cavity having battery
contacts, the fixture comprising: a base having an opening formed therein for receiving a
retainer, the retainer being rotatably mounted in the opening for rotating from a first position
to a second position, the retainer for receiving the wireless device with the removable casing
removed while in the first position; a connector mounted in the retainer for engaging the data
port of the wireless device when the wireless device 1s received by the retainer in the first
position; and, a battery emulator insert rotatably mounted on the base, the battery emulator

insert having power contacts for engaging the battery contacts in the battery cavity of the

wireless device when the retainer is rotated to the second position.
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FIXTURE FOR MANUAL FUNCTIONAL TESTING OF
WIRELESS DEVICES

FIELD OF APPLICATION

[0001] This application relates to the field of wireless device functional testing, and more

specifically, to a fixture for manual functional testing of assembled wireless devices.
BACKGROUND

[0002])  Wireless mobile communication devices include microprocessors, memory,
soundcards, and run one or more software applications. Examples of software applications
used in these wireless devices include micro-browsers, address books, email clients, and
wavetable instruments. Additionally, wireless devices have access to a plurality of services
via the Internet. A wireless device may, for example, be used to browse web sites on the
Internet, to transmit and receive graphics, and to execute streaming audio and/or video

applications.

[0003] Wireless devices are typically fully tested before being shipped from a
manufacturer’s factory. This is especially important for the newer generations of wireless

devices which have increased functionality as described above.

[0004] Once a wireless device 1s assembled in full plastics, it typically progresses
through various test stages to test the function of each of its components. These test stages
may include the following: manual testing (e.g., keyboard, buttons, the functions initiated by
each, etc.), radio frequency (“RF”) testing, electrical and software tests (e.g., charger,
vibrator, software applications, display, etc.), audio testing (e.g. internal microphone, internal

speaker, buzzer, etc.), environmental testing, etc.

[0005] With respect to manual testing, connecting wireless devices to test equipment
often requires the use of bulky external fixturing (e.g., “bulls-eye”) that may not only hinder

access to and portability of the device under test (“DUT™), but may also require the partial
disassembly of the DUT which in turn may compromise the integrity of the DUT.
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[0006} A need therefore exists for the efficient functional testing of assembled wireless
devices. Accordingly, a solution that addresses, at least in part, the above and other

shortcomings is desired.
SUMMARY

[0007] According to one aspect of the application, there i1s provided a fixture for
functional testing of an assembled wireless device, the wireless device having a data port and
a removable casing concealing a battery cavity having battery contacts, the fixture
comprising: a base having an opening formed therein for receiving a retainer, the retainer
being rotatably mounted in the opening for rotating from a first position to a second position,
the retainer for receiving the wireless device with the removable casing removed while 1n the
first position; a connector mounted 1n the retainer for engaging the data port of the wireless
device when the wireless device is received by the retainer in the first position, the connector
for communicating test signals with external test equipment; and a battery emulator insert
rotatably mounted on the base, the battery emulator insert having power contacts for
engaging the battery contacts in the battery cavity of the wireless device when the retainer is
rotated to the second position, the power contacts for providing power from the external test

equipment.

[0008] Preferably, the removable casing is a battery pack. Preferably, the fixture further
includes a spring coupled between the battery emulator insert and the base for controlling
rotation of the battery emulator insert. Preferably, the fixture further includes an adjustable
element mounted on the base and coupled to the battery emulator insert for adjusting the
battery emulator insert’s position. Preferably, the fixture further includes a plunger screw
mounted on the base for engaging a ball bearing mounted on the retainer for locking the
retainer in the second position. Preferably, the fixture further includes a pair of pins mounted
on the retainer for engaging a mating set of holes formed in the base to allow the retainer to
rotate in the opening in the base. Preferably, the retainer has one or more adjustable elements
for engaging one or more sides of the wireless device to retain the wireless device in the
retainer. Preferably, the data port 1s a universal serial bus (“USB”) port and the connector is a

USB connector. Preferably, the wireless device when received by the retainer is
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approximately thirty degrees from a perpendicular to the base and approximately parallel to
the perpendicular to the base when the retainer i1s in the first and second positions,
respectively. Preferably, the serial port and removable casing are on a side and back of the
wireless device, respectively. Preferably, the fixture further includes means for attachment to
an arm assembly of the external test equipment for manipulating the wireless device during
the functional testing. Preferably, the wireless device includes memory for storing a test

application for directing the wireless device in response to the test signals.

[0009] According to another aspect of the application, there is provided a method
functional testing of an assembled wireless device, the wireless device having a data port and
a removable casing concealing a battery cavity having battery contacts, the method
comprising the steps of: providing a fixture having a base having an opening formed therein
and a retainer rotatably mounted in the opening; receiving the wireless device in the retainer
in a first position, the wireless device having the removable casing removed; engaging a
connector for communicating test signals with external test equipment in the data port of the
wireless device, the connector being mounted in the retainer; rotating the retainer to a second
position; engaging power contacts of a battery emulator insert with the battery contacts of the
wireless device in the battery cavity of the wireless device; providing power from the
external test equipment through the power contacts; and applying the test signals to the

connector.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010} Further features and advantages of the embodiments of the present application
will become apparent from the following detailed description, taken in combination with the

appended drawings, in which:

[0011] FIG. 1 1s a block diagram illustrating a wireless device adapted in accordance

with an embodiment of the application;

[0012]} FIG. 2 1s a block diagram illustrating a memory of the wireless device of FIG. 1;

[0013] FIG. 3 is a front view illustrating the wireless device of FIG. 1;
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[0014] FIG. 4 is a rear view 1llustrating the wireless device of FIG. 1;

[0015] FIG. § is a front perspective view illustrating a test fixture for the wireless device

in accordance with an embodiment of the application;

[0016] Fig. 6 is a rear perspective view illustrating the test fixture of FIG. 4 with the

wireless device installed in accordance with an embodiment of the application;

[0017] FIG. 7 is a right side view illustrating a first position for the installation of the

wireless device in the text fixture in accordance with an embodiment of the application;

{0018} FIG. 8 is a right side view illustrating a second position for the installation of the

wireless device in the text fixture in accordance with an embodiment of the application;

[0019] FIG. 9 is a front view illustrating the test fixture of FIG. 4 with the wireless

device installed;

[0020] FIG. 10 is a left side view illustrating the test fixture of FIG. 4 with the wireless

device installed;

[0021] FIG. 11 is a right side view illustrating the test fixture of FIG. 4 with the wireless

device installed;

[0022] FIG. 12 is a rear view illustrating the test fixture of FIG. 4 with the wireless

device installed:

[0023] FIG. 13 is a top view illustrating the test fixture of FIG. 4 with the wireless device

installed;

[0024] FIG. 14 is a bottom view illustrating the test fixture of FIG. 4 with the wireless

device installed; and,

[0025] FIG. 15 is a bottom detail view illustrating the locking mechanism of the test

fixture of FIG. 4 in accordance with an embodiment of the application.
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[0026] [t will be noted that throughout the appended drawings, like features are identified

by like reference numerals.

DETAILED DESCRIPTION OF EMBODIMENTS

[0027] FIG. 1 is a block diagram illustrating a wireless device 102 adapted in accordance
with an embodiment of the application. Typically, the wireless device 102 is a handheld
device 102. The wireless device 102 is a two-way communication device having at least
voice and advanced data communication capabilities, including the capability to
communicate with other computer systems. Depending on the functionality provided by the
device 102, it may be referred to as a data messaging device, a two-way pager, a cellular
telephone with data messaging capabilities, a wireless Internet appliance, or a data
communication device (with or without telephony capabilities). The device 102 may
communicate with any one of a plurality of fixed transceiver stations 100 within 1ts

geographic coverage area.

[0028] The wireless device 102 will normally incorporate a communication subsystem
111, which includes a RF receiver, a RF transmitter, and associated components, such as one
or more (preferably embedded or internal) antenna elements and, local oscillators (*LOs”),
and a processing module such as a digital signal processor (“DSP”) (all not shown). As will
be apparent to those skilled in field of communications, particular design of the
communication subsystem 111 depends on the communication network 100 in which the

device 102 is intended to operate.

[0029]  Network access is associated with a subscriber or user of the device 102 and
therefore the device 102 requires a Subscriber Identity Module (or “SIM” card) 162 to be
inserted in a SIM interface (“IF”’) 164 in order to operate in the network. The device 102 1s a
battery-powered device so it also includes a battery IF 154 for receiving one or more
rechargeable batteries 156. Such a battery 156 provides electrical power to most if not all
electrical circuitry in the device 102, and the battery IF 154 provides for a mechanical and
electrical connection for it. The battery IF 154 is coupled to a regulator (not shown) which

provides power to the circuitry of the device 102.
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[0030] The wireless device 102 includes a microprocessor (or central processing system
(“CPU™)) 138 which controls overall operation of the device 102. Communication functions,
including at least data and voice communications, are performed through the communication
subsystem 111. The microprocessor 138 also interacts with additional device subsystems
such as a display 122, a flash memory 124 or other persistent store, a random access memory
(“RAM”) 126, auxiliary input/output (“I/O”) subsystems 128, a serial port 130, a keyboard
132, a speaker 134, a microphone 136, a short-range communications subsystem 140, and
any other device subsystems generally designated at 142. Some of the subsystems shown 1n
FIG. 2 perform communication-related functions, whereas other subsystems may provide
“resident” or on-device functions. Notably, some subsystems, such as the keyboard 132 and
display 122, for example, may be used for both communication-related functions, such as
entering a text message for transmission over a communication network, and device-resident
functions such as a calculator or task list. Operating system software used by the
microprocessor 138 is preferably stored in a persistent store such as the flash memory 124,
which may alternatively be a read-only memory (“ROM”) or similar storage element (not
shown). Those skilled in the art will appreciate that the operating system, specific device

applications, or parts thereof, may be temporarily loaded into a volatile store such as RAM
126.

[0031] The microprocessor 138, in addition to its operating system functions, preferably
enables execution of software applications on the device 102. A predetermined set of
applications which control basic device operations, including at least data and voice
communication applications, will normally be installed on the device 102 during its
manufacture. A preferred application that may be loaded onto the device 102 may be a
personal information manager (“PIM”) application having the ability to organize and manage
data items relating to the user such as, but not limited to, instant messaging (“IM”), email,
calendar events, voice mails, appointments, and task items. Naturally, one or more memory
stores are available on the device 102 and SIM 162 to facilitate storage of PIM data items

and other information.

[0032] The PIM application preferably has the ability to send and receive data items via

the wireless network 100. In a preferred embodiment, PIM data items are seamlessly
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integrated, synchronized, and updated via the wireless network 100, with the user’s
corresponding data items stored and/or associated with a host computer system (not shown)
thereby creating a mirrored host computer on the device 102 with respect to such items. This
is especially advantageous where the host computer system is the user’s office computer
system (not shown). Additional applications may also be loaded onto the device 102 through
the network 100, an auxiliary I[/O subsystem 128, serial port 130, short-range
communications subsystem 140, or any other suitable subsystem 142, and installed by a user
in RAM 126 or preferably in a non-volatile store (e.g., flash memory 124) for execution by
the microprocessor 138. Such flexibility in application installation increases the functionality
of the device 102 and may provide enhanced on-device functions, communication-related
functions, or both. For example, secure communication applications may enable electronic

commerce functions and other such financial transactions to be performed using the wireless
device 102.

[0033] In a data communication mode, a received signal such as a text message, an email
message, or web page download will be processed by the communication subsystem 111 and
input to the microprocessor 138. The microprocessor 138 will preferably further process the
signal for output to the display 122 and/or to .the auxiliary I/O device 128. A user of the
wireless device 102 may also compose data items, such as email messages, for example,
using the keyboard 132 in conjunction with the display 122 and possibly the auxiliary 1/0
device 128. These composed items may be transmitted over a communication network 100

through the communication subsystem 111 or the short range communication subsystem 140.

[0034] The keyboard 132 is preferably a complete alphanumeric keyboard and/or
telephone-type keypad. For example, according to one embodiment of the application the
keyboard 132 is a QWERTY keyboard including a full set of keys or buttons corresponding
to those on a standard English computer keyboard or typewriter. Alternatively, the keyboard
132 may be a modified QWERTY keyboard including a modified arrangement or subset of
the QWERTY keyboard. Alternatively, the keyboard 132 may be a Dvorak keyboard or
modified Dvorak keyboard. Unlike a QWERTY keyboard, the Dvorak keyboard is designed
so that the middle row of keys includes the most common letters. In addition, common letter

combinations are positioned in such a way that they can be typed quickly.
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[0035] According to another embodiment of the application, the keyboard 132 may be a
combination of a telephone style keypad and QWERTY style keyboard. For example, the
keyboard 132 may have a 5x5 array of keys or buttons on which, unilike a traditional
telephone layout that has letters overlaid on numbers in alphabetical order for text entry, the
overlay for the keyboard may be in QWERTY order. Advantageously, the keyboard 132
allows users to quickly and accurately dial or type either using single-handed operation or
two-handed thumb-typing without the limitations associated with traditional telephone

keypads. For example, the user need not learn a new way to type.

[0036] In addition, the keyboard 132 may be a predictive text keyboard having associated
with it a predictive text software module 206 that allows QWERTY style typing, using a
built-in dictionary and set of rules, to select the correct letter based on context. To help
facilitate easy spelling and composition, the predictive text software module 206 includes
intuitive software with a word list (e.g., over 30,000 words) and the ability to increase that
list based on the frequency of use and the names in the handheld's address book. It also has
the ability to recognize character letter sequences that are common in the English language,
such as “-ing”. Advantageously, as the software 206 “understands” what a user is typing, the

user can concentrate on composing his or her message rather than on the input method.

[0037] For voice communications, the overall operation of the wireless device 102 1is
substantially similar, except that the received signals would be output to the speaker 134 and
signals for transmission would be generated by the microphone 136. Alternative voice or
audio I/0O subsystems, such as a voice message recording subsystem, may also be
implemented on the device 102. Although voice or audio signal output is preferably
accomplished primarily through the speaker 134, the display 122 may also be used to

provide, for example, an indication of the identity of a calling party, duration of a voice call,

or other voice call related information.

[0038] The serial port 130 shown 1n FIG. 1 1s normally implemented in a personal digital
assistant (“PDA”)-type communication device for which synchronization with a user’s
desktop computer is a desirable, albeit optional, component. The serial port 130 enables a

user to set preferences through an external device or software application and extends the
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capabilities of the device 102 by providing for information or software downloads to the
device 102 other than through a wireless communication network 100. The alternate
download path may, for example, be used to load an encryption key onto the device 102
through a direct and thus reliable and trusted connection to thereby provide secure device

communication.

[0039] The short-range communications subsystem 140 shown in FIG. 1 is an additional
optional component which provides for communication between the device 102 and different
systems or devices (not shown), which need not necessarily be similar devices. For example,
the subsystem 140 may include an infrared device and associated circuits and components, or
a Bluetooth™ communication module to provide for communication with similarly-enabled

systems and devices. (Bluetooth™ is a registered trademark of Bluetooth SIG, Inc.)

[0040] FIG. 2 1s a block diagram illustrating a memory 200 of the wireless device 102 of
FIG. 1. The memory 200 has various software components for controlling the device 102 and
may include flash memory 124, RAM 126, or ROM (not shown), for example. In accordance
with an embodiment of the application, the wireless device 102 is intended to be a multi-
tasking wireless communications device configured for sending and recetving data items and
for making and receiving voice calls. To provide a user-friendly environment to control the
operation of the device 102, an operating system (“O/S”) 202 resident on the device 102
provides a basic set of operations for supporting various applications typically operable
through a graphical user interfacé (“GUI”) 204. For example, the O/S 202 provides basic
input/output system features to obtain input from the auxiliary I/0 128, keyboard 132, and
the like, and for facilitating output to the user. In accordance with an embodiment of the
application, there are provided software modules 206 for testing of the wireless device as will
be described below. Though not shown, one or more applications for managing

communications or for providing personal digital assistant like functions may also be

included.

[0041] Thus, the wireless device 102 includes computer executable programmed
instructions for directing the device 102 to implement the embodiments of the present

application. The programmed instructions may be embodied in one or more software
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modules 206 resident in the memory 200 of the wireless device 102, Alternatively, the
programmed instructions may be embodied on a computer readable medium (such as a CD
disk or floppy disk) which may be used for transporting the programmed instructions to the
memory 200 of the wireless device 102, Alternatively, the programmed instructions may be
embedded in a computer-readable, signalbearing medium that is uploaded to a network by a
vendor or supplier of the programmed instructions, and this signal-bearing medium may be
downloaded through an interface 111, 130, 140 to the wireless device 102 from the network

by end users or potential buyers.

10042} FIG. 3 is a front view illustrating the wireless device 102 of FIG. 1. As mentioned
above, the wireless device 102 can be a data and voice-enabled handheld device. The
wireless device 102 includes a casing 150, a display screen 122, a graphical user interface
(“GUI”) 180, a keyboard (or keypad) 132, a thumbwheel (or trackwheel) 110, various select
buttons 120, and various signal inputs/outputs 160 (e.g., power connector input, microphone,
speaker, data interface input, etc.). Internally, the wireless device 102 includes one or more
circuit boards, a CPU 138, memory 200, a battery 156, an antenna, etc. (not shown), which

are coupled to the signal inputs/outputs 160, keyboard 132, display screen 122, etc.

[0043] The microprocessor 138 of the wireless device 102 is typically coupled to one or
more devices 110, 120, 132 for receiving user commands or queries and for displaying the
results of these commands or queries to the user on the display 122. For example, user
queries may be transformed into a combination of commands for producing one or more
tables of output data which may be incorporated in one or more display pages for
presentation to the user. The microprocessor 138 is coupled to memory 200 for containing
software modules 206 and data such as database tables and test parameters. As mentioned,
the memory 200 may include a variety of storage devices typically arranged in a hierarchy of

storage as understood to those skilled in the art.

[0044] A user may interact with the wireless device 102 and its software modules 206
using the graphical user interface ("GUI") 180. GUIs are supported by common operating

systems and provide a display format which enables a user to choose commands, execute

application programs, manage computer files, and perform other functions by selecting
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pictorial representations known as icons, or items from a menu through use of an input or
pointing device such as a thumbwheel 110 and keyboard 132. In general, a GUI 1s used to
convey information to and receive commands from users and generally includes a variety of
GUI objects or controls, including icons, toolbars, drop-down menus, pop-up menus, text,
dialog boxes, buttons, and the like. A user typically interacts with a GUI 180 presented on a
display 122 by using an input or pointing device (e.g., a thumbwheel 110, a keyboard 132,
etc.) to position a pointer or cursor 190 over an object 191 (i.e., “pointing” at the object) and
by "clicking" on the object 191. (e.g., by depressing the thumbwheel 110, by depressing a
button on the keyboard 132, etc.). This is often referred to as a point-and-click operation or a
selection operation. Typically, the object 191 may be hi-lighted (e.g., shaded) when it is
pointed at.

[0045] Typically, a GUI based system presents application, system status, and other
information to the user in "windows" appearing on the display 122. A window 192 1s a more
or less rectangular area within the display 122 in which a user may view an application or a
document. Such a window 192 may be open, closed, displayed full screen, reduced to an
icon, increased or reduced in size, or moved to different areas of the display 122. Multiple
windows may be displayed simultaneously, such as: windows included within other

windows, windows overlapping other windows, or windows tiled within the display area.

[0046] FIG. 4 is a rear view illustrating the wireless device 102 of FIG. 1. The wireless
device 102 has a removable rear casing, or portion of casing 410, for concealing a battery
cavity (not shown) and battery contacts (i.e., interface) 154 for the battery 156. The battery
156 may be a battery pack including the portion of the casing 410.

[0047] FIG. 5 is a front perspective view 1llustrating a test fixture 500 for the wireless
device 102 1n accordance with an embodiment of the application. The test fixture 500 allows
the installed wireless device 102, or device under test (“DUT”) 102, to be powered-up
through the wireless device’s internal battery contacts 154. This is facilitated by installing the
DUT 102 1n the text fixture 500 with a combination of linear and rotary movements of the

DUT 102. Advantageously, the text fixture 500 does not require the use of industry standard
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pneumatic/electrical drivers at the power-up stage. This results in lower costs for the test

fixture 500 and higher mobility within a test station area.

[0048] FIG. 6 1s a rear perspective view illustrating the test fixture 500 of FIG. 5 with the
DUT 102 installed in accordance with an embodiment of the application. Additional views of
the text fixture 500 of FIG. 5 with the DUT 102 installed are provided in FIGS. 9-15 as
follows: FIG. 9 is a front view; FIG. 10 is a left side view; FIG. 11 is a right side view; FIG.
12 is a rear view; FIG. 13 1s a top view; FIG. 14 is a bottom view; and, FIG. 15 1s a bottom

detail view.

[0049] The test fixture 500 has a retainer 510 for receiving the wireless device 102,
generally after the battery 156 and battery cover 410 of the wireless device 102 are removed.
As mentioned, the battery 156 may incorporate the battery cover 410. The retainer 510 has
one or more adjustable elements 511, 512, 513 for engaging one or more sides of the wireless

device 102 to retain the wireless device 102 1n the retainer 510.

[0050] The retainer 510 includes a universal serial bus (“USB”) connector 520 mounted
thereon, or formed therein, for connecting to test equipment (not shown) via a cable (not
shown). The USB connector 520 shown in FIG. 5 1s a USB plug connector. As will be
understood by those of ordinary skill in the art, the USB connector 520 may be another form
of serial connector. The USB connector 520 has pin contacts (not shown) for engaging
corresponding socket contacts on a mating USB receptacle connector (1.e., the serial port)
130 on the wireless device 102 when the wireless device 102 is inserted into the retainer 510.
Through the USB connector 520, test signals are passed to and from the test equipment and
the wireless device 102. The USB connector 520 may be mounted to the retainer 510 with

some play.

[0051] The retainer 510 is rotatably mounted on a base 530. The base 530 has an opening
560 formed therein for receiving the retainer 510. The retainer 510 has a pair of axial pins
540, 541, one at either end of the retainer 510, which engage corresponding holes 550, 551
formed 1n the base 530. The pins 540, 541 and mating holes 550, 551 allow the retainer 510
to rotate in the opening 560 in the base 530. Alternatively, the retainer 510 may be hinge

mounted on the base 530.
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[0052] The fixture 500 has a battery emulator insert 570 that is rotatably mounted on the
base (e.g. with pins 572, 573 and mating holes 574, 575). The battery emulator insert 570 is
for emulating the function of the wireless device’s battery 156 in conjunction with the
external test equipment. The battery emulator insert 570 has power contacts 571 for engaging
the battery contacts 154 in the battery cavity of the wireless device 102. The power contacts
571 are for providing power from the external test equipment to the wireless device 102. A
spring (not shown) may be coupled between the battery emulator insert 570 and the base 530
for controlling rotation of the battery emulator insert 570. An adjustable element 576 may be
mounted on the base 530 and coupled with pins 572, 573 and mating holes 574, 575 to the

battery emulator insert 570 for adjusting the battery emulator insert’s position.

[0053] The adjustable element 576 on the base 530 and the adjustable elements 511, 512,
513 on the retainer 510 may be repositioned to suit the wireless device 102 under test by
using a number of mounting holes 596, 597 formed in the base 530 and retainer 510,
respectively (see FIG. 12). The adjustable elements 511, 512, 513, 576 have formed thereon,
or installed therein, pegs or pins (not shown) for mating with the mounting holes 596, 597.

Of course, the adjustable elements 511, 512, 513, 576 may have various shapes and sized to
suit the DUT 102.

[0054] In operation, the test fixture 500 uses a unique mechanical movement to first
insert the USB connector 520 into the wireless device 102 and then to insert the battery
emulator 570. FIG. 7 1s a right side view illustrating a first position 700 for the installation of
the wireless device 102 1n the text fixture 500 in accordance with an embodiment of the
application. In the first position 700, the USB connector 520 of the retainer 510 is inserted
into the serial port 130 of the wireless device 102. Note that in this first position 700, the
retainer 510 is at an angle 710 of approximately 30 degrees from a perpendicular 720 (e.g.,
drawn vertically from the pin 540 and mating hole 550) of the base 530. Of course, this angle
710 may be greater or less than 30 degrees.

[0055] FIG. 8 is a right side view illustrating a second position 800 for the installation of
the wireless device 102 in the text fixture 500 in accordance with an embodiment of the

application. Once the USB connector 520 have been fully inserted into the wireless device
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102, the retainer 510 is then rotated to a second upright position 800 (i.e., zero degrees from
the perpendicular 720) and is locked in place. Simultaneously while the device i1s being
rotated to the second position 800, the battery emulator insert 570 slides into the battery
cavity of the wireless device 102 and 1s locked 1n place. The rotational spring of the battery

emulator insert allows for its insertion into the battery cavity of the wireless device 102.

[0056] Referring to FIGS. 14 and 15, the fixture 500 has a plunger screw 581 mounted
on the base 530 for engaging a ball bearing 591 mounted on the retainer 510 for locking the
retainer 510 1n the second position 800. The plunger screw 581 i1s mounted in a housing 580
fixed to the base 530. The ball bearing 591 is rotatably mounted to the retainer 510 with a pin
592 and pin retainer 593. Of course, other suitable means may be used to lock the retainer

510 1n the second position.

[0057] The fixture 500 may include means (e.g., mounting holes 595, etc.) for attachment
to an arm assembly of the external test equipment for manipulating the wireless device 102
during functional testing. In addition, the wireless device 102 may have stored in its memory
200 a test application 206 for directing the wireless device 102 in response to test signals

received from the external test equipment through the USB connector 520.

[0058] The embodiments of the application described above are intended to be examples
only. Those of skill in the art may effect alterations, modifications and variations to the
particular embodiments without departing from the scope of the application. The subject
matter described herein in the recited claims intends to cover and embrace all suitable

changes in technology.
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CLAIMS:

1. A fixture for functional testing of an assembled wireless device, the wireless device
having a data port and a removable casing concealing a battery cavity having battery

contacts, the fixture comprising:

a base having an opening formed therein for receiving a retainer, the retainer being
rotatably mounted in the opening for rotating from a first position to a second position, the

retainer for receiving the wireless device with the removable casing removed while 1n the

first position;

a connector mounted 1n the retainer for engaging the data port of the wireless device
when the wireless device 1s received by the retainer in the first position, the connector for

communicating test signals with external test equipment; and

a battery emulator insert rotatably mounted on the base, the battery emulator imnsert
having power contacts for engaging the battery contacts in the battery cavity of the wireless
device when the retainer 1s rotated to the second position, the power contacts for providing

power from the external test equipment.

2. The fixture of claim 1, further comprising a spring coupled between the battery

emulator insert and the base for controlling rotation of the battery emulator insert.

3. The fixture of claim 1 or claim 2, further comprising an adjustable element mounted
on the base and coupled to the battery emulator insert for adjusting the battery emulator

insert’s position.

4. The fixture of any one of claims 1 to 3, further comprising a plunger screw mounted
on the base for engaging a ball bearing mounted on the retainer for locking the retainer in the

second position.

. The fixture of any one of claims 1 to 4, further comprising a pair of pins mounted on
the retainer for engaging a mating set of holes formed in the base to allow the retainer to

rotate in the opening in the base.
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6. The fixture of any one of claims 1 to 5, wherein the retainer has one or more
adjustable elements for engaging one or more sides of the wireless device to retain the

wireless device in the retainer.

7. The fixture of any one of claims 1 to 6, wherein the connector 1s a universal serial bus
(“USB”) connector.

8. The fixture of any one of claims 1 to 7, wherein the wireless device when received by
the retainer i1s approximately thirty degrces from a perpendicular to the base and

approximately parallel to the perpendicular to the base when the retainer is in the first and

second positions, respectively.

9. The fixturc of any one of claims 1 to 8, further comprising means for attachment to an

arm assembly of the external test equipment for manipulating the wireless device during the

functional testing.

10. A combination of the fixture of any one of claims 1 to 9 and an assembled wireless
device received therein, the wireless device having a data port and a removable casing

concealing a battery cavity having battery contacts.

11.  The combination of claim 10, wherein the removable casing 1s a battery pack.

12.  The combination of claim 10 or claim 11, wherein the data port is a universal serial
bus (“USB”) port.

13. The combination of any one of claims 10 to 12, wherein the data port and removable

casing are on a side and back of the wireless device, respectively.

14. The combination of any one of claims 10 to 13, wherein the wireless device
comprises memory for storing a test application for directing the wircless device in response

to the test signals.

15. A method for functional testing of an assembled wireless device, the wircless device

having a data port and a removable casing concealing a battery cavity having battery

contacts, the method comprising the steps of:
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providing a fixture having a base having an opening formed theremn and a retainer

rotatably mounted in the opening;

receiving the wireless device in the retainer in a first position, the wireless device

having the removable casing removed;

engaging a connector for communicating test signals with external test equipment in

the data port of the wireless device, the connector being mounted in the retainer;
rotating the retainer to a second position;

engaging power contacts of a battery emulator insert with the battery contacts of the

wireless device in the battery cavity of the wireless device;

providing power from the external test equipment through the power contacts; and

applying the test signals to the connector.

16.  The mcthod of claim 15, wherein the wireless device is provided with the removable

casing comprising a battery pack.

17. The method of claim 15 or claim 16, wherein a spring of the fixture 1s coupled
between the battery emulator insert and the base for controlling rotation of the battery

emulator 1insert.

18.  The method of any one of claims 15 to 17, wherein an adjustable element of the

fixture is mounted on the base and coupled to the battery emulator insert for adjusting the

battery emulator insert’s position.

19. The method of any one of claims 15 to 18, wherein the retainer is locked 1n the

second position for testing.

20.  The method of any one of claims 15 to 19, wherein a pair of pins of the fixture 1s

mounted on the retainer for engaging a mating set of holes formed in the base to allow the

retainer to rotate in the opening in the base.
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21.  The method of any one of claims 15 to 20, characterized in that one or more
adjustable elements of the retainer is provided for engaging one or more sides of the wireless

device to retain the wireless device 1n the retainer.

22,  The method of any one of claims 15 to 21, wherein the data port is provided as a

universal serial bus (“USB”) port and the connector is provided as a USB connector.

23.  The method of any one of claims 15 to 22, wherein the wireless device 1s received by
the retainer at approximately thirty degrees from a perpendicular to the base and

approximatcly parallel to the perpendicular to the base when the retainer is in the first and

second positions, respectively.

24.  The method of any one of claims 15 to 23, wherein the data port and removable

casing are provided on a side and back of the wireless device, respectively.

25.  The method of any one of claims 15 to 24, wherein the fixture is provided with means

for attachment to an arm assembly of the external test equipment for manipulating the

wireless device during the functional testing.

26.  The mcthod of any one of claims 15 to 25, wherein the wireless device is provided

with memory for storing a test application for directing the wireless device in response to the

test signals.
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