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(57) ABSTRACT 

Embodiments describe manufacturing, programming, test 
ing, and servicing of Wireless computing devices utilizing 
the embedded Wireless technology in the device. According 
to an aspect is a method for ef?cient batch processing of a 
plurality of devices. The method includes sending data to a 
plurality of Wireless devices though a Wireless communica 
tion. The data included in the Wireless communication is 
received at the plurality of Wireless devices and the plurality 
of Wireless devices are programmed or tested With the data 

(21) App1_ NO; 11/237,373 included in the Wireless communication. The plurality of 
Wireless devices can be programmed and/or tested in batch 

(22) Filed: Sep. 27, 2005 and/or in parallel. 
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DEVICE MANUFACTURING USING THE 
DEVICE’S EMBEDDED WIRELESS TECHNOLOGY 

BACKGROUND 

[0001] 1. Field 

[0002] The following description relates generally to Wire 
less devices and more particularly to facilitating ef?cient 
manufacturing, programming, testing, and servicing ofWire 
less devices utiliZing the device’s embedded Wireless tech 
nology. 

[0003] 
[0004] Wireless computing device manufacturing conver 
sion costs are a signi?cant portion of the total cost of the 
device. The manufacturing process, regardless of technol 
ogy, consists of various stages or processes and the devices 
are transported from one stage to another utiliZing human (or 
robotic) labor. At each stage or process there is at least one 
physical connection or data interface needed to test, pro 
gram, and/or transfer data to/from the device(s)ithese 
physical connections alloW the device to communicate With 
a tester, controller, programmer, etc. 

11. Background 

[0005] The hardWare (e. g., cabling, connectors) utiliZed in 
Wired data transfer solutions to physically connect the data 
interfaces contribute to the overall cost of manufacturing the 
devices. In addition, there are costs associated With servic 
ing, preventive maintenance, and repair of test ?xtures to 
maintain the units in proper Working condition. 

[0006] Test ?xtures utiliZed to support multiple devices 
also contribute to hardWare and maintenance costs. Multiple 
data ports in a tester controller PC are used for data transfers 
to multiple Wireless devices. HoWever, there is a physical 
limitation to the number of data ports supported in a test 
controller PC. Hubs and routers are often used to connect to 
multiple devices, but the total bandWidth is shared across the 
Wireless devices being processed. 

[0007] There is also a signi?cant amount of handling 
(human labor) required to connect and disconnect the device 
to/from the tester, controller, programmer, etc. A large 
in?uence on costs is the long test times relative to doWn 
loading data, handling, and physical movement of devices. 
Therefore, even a slight reduction in assembly process time 
and/or handling decreases cost of each device and can 
amount to signi?cant savings When calculated over the vast 
number of devices manufactured. 

SUMMARY 

[0008] The folloWing presents a simpli?ed summary of 
one or more embodiments in order to provide a basic 
understanding of some aspects of such embodiments. This 
summary is not an extensive overvieW of the one or more 

embodiments, and is intended to neither identify key or 
critical elements of the embodiments nor delineate the scope 
of such embodiments. Its sole purpose is to present some 
concepts of the described embodiments in a simpli?ed form 
as a prelude to the more detailed description that is presented 
later. 

[0009] According to an embodiment, a method utiliZes 
embedded Wireless technology already supported by a 
device being tested to transfer data to and from factory test 
controllers Without use of physical data connections. Wire 
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less Universal Serial Bus (WUSB), for example, supports 
high rate data transfers (about 480 Mbps) at loW transmit 
poWer levels in unlicensed spectrum. Other embedded Wire 
less technologies such as Bluetooth, 802.11x (WiFi), etc., 
can also be utiliZed including other radio technologies that 
operate in licensed spectrum (e.g., CDMA and GSM). 
Wireless data transfers reduce test ?xture and cabling costs, 
both initial and long-term maintenance. 

[0010] According to another feature are data transfers that 
can be broadcast to multiple phones enabling processing of 
a plurality of devices in parallel, effectively decreasing 
processing time, and loWering conversion costs. Testing and 
data transfer processes can be initiated and concluded auto 
matically as Wireless devices transfer in and out of a range 
of a test controller, mitigating operator intervention and 
reducing overall processing time. 

[0011] According to another embodiment is a method of 
programming Wireless devices in a manufacturing environ 
mentithe method includes sending program data to at least 
one Wireless device though a Wireless communication. The 
program data is received at the at least one Wireless device 
Which is then programmed With the received data. 

[0012] According to another aspect the program data 
included in the Wireless communication is received at a 
plurality of other Wireless devices at a substantially similar 
time as received at the at least one Wireless device and the 
plurality of other Wireless devices are programmed at about 
the same time as the at least one Wireless device. The 
Wireless communication is one of Bluetooth, WiFi, Wireless 
USB, Code-Division Multiple Access (CDMA), Wide-band 
CDMA (WCDMA), Global Systems for Mobile Communi 
cation (GSM), enhanced data GSM environment (EDGE), 
WiMAX or IEEE 802.16 standard, and Global Positioning 
System (GPS) format, for example. 

[0013] According to another aspect is a method of testing 
a plurality of Wireless computing devices. The method 
includes locating a plurality of Wireless computing devices 
in a manufacturing process, sending a Wireless test signal to 
the plurality of Wireless computing devices, and processing 
the Wireless test signal at each of the Wireless computing 
devices at substantially the same time. The method can 
further include testing the Wireless devices as a batch of 
devices. A unique identi?er can be assigned to each of the 
Wireless devices and the devices can be distinguished based 
at least in part on the unique identi?er. According to another 
embodiment, a location of each of the plurality of Wireless 
devices can be determined based upon a manufacturing 
process and a subset of the devices can be grouped based at 
least in part on the determined manufacturing process. 
According to another embodiment, data communication can 
begin automatically When each device of the Wireless 
devices enters a signal range. The data communication can 
end automatically When each device exits a signal range. 

[0014] According to still another embodiment is a method 
for facilitating Wireless testing and programming of Wireless 
devices. The method includes establishing communication 
betWeen a control unit and a Wireless device, receiving 
information at the Wireless device from the control unit, and 
transmitting response information to the control unit from 
the Wireless device. According to another aspect, the method 
can include updating a processor of the Wireless device With 
the received information and storing the received informa 
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tion in a memory of the Wireless device. According to yet 
another aspect, the method can include concurrently sending 
a Wireless test signal to a plurality of Wireless devices, 
processing the Wireless test signal at the Wireless devices in 
parallel, and receiving respective test result signals from 
each of the devicesithe plurality of Wireless devices can be 
in different manufacturing areas. 

[0015] According to a further embodiment is a system that 
includes a plurality of Wireless devices con?gured to com 
municate Wirelessly and at least one control unit con?gured 
to interface Wirelessly With the plurality of Wireless devices 
during at least one manufacturing process. The plurality of 
Wireless devices and the at least one control unit commu 
nicate in a format supported by an embedded Wireless 
technology of the plurality of Wireless devices. The at least 
one manufacturing process is one of a ?ash, RF calibration, 
call test, MMI test, audio test, antenna test and provisioning 
and customization. 

[0016] According to yet another embodiment is a Wireless 
device that includes a component that receives program data 
Wirelessly during a manufacturing, testing, or servicing 
process. The Wireless device further includes a memory that 
stores the program data and a processor memory that is 
programmed With the program data. The Wireless device is 
con?gured to receive the program data utiliZing one of 
Bluetooth, WiFi, Wireless USB, Code-Division Multiple 
Access (CDMA), Wide-band CDMA (WCDMA), Global 
System for Mobile Communication (GSM), enhanced data 
GSM environment (EDGE), WiMAX or IEEE 802.16 stan 
dard, and Global Positioning System (GPS) format, for 
example. 
[0017] Still another embodiment is a computer readable 
medium having stored thereon computer executable instruc 
tions for receiving program data during a manufacturing or 
testing process and programming at least one Wireless 
device using the received program data. The medium can 
further include instructions for receiving a test sequence, 
performing the test sequence, and outputting a Wireless 
signal that includes a test result. 

[0018] According to a further embodiment, is a processor 
that executes instructions for Wireless testing and program 
ming during a manufacturing process. The instructions 
include receiving program data through a Wireless commu 
nication. The received program data is stored in a cache and 
the processor is programmed With the program data. 

[0019] To the accomplishment of the foregoing and related 
ends, one or more embodiments comprise the features 
hereinafter fully described and particularly pointed out in the 
claims. The folloWing description and the annexed draWings 
set forth in detail certain illustrative aspects of the one or 
more embodiments. These aspects are indicative, hoWever, 
of but a feW of the various Ways in Which the principles of 
various embodiments may be employed and the described 
embodiments are intended to include all such aspects and 
their equivalents. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a block diagram of a system that facili 
tates ef?cient manufacturing and testing of Wireless com 
puting devices utiliZing Wireless technology. 
[0021] FIG. 2 illustrates a system that utiliZes a commu 
nication component to facilitate ef?cient Wireless device 
manufacturing. 
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[0022] FIG. 3 illustrates a system that utiliZes a data 
transfer component to facilitate programming information to 
and extracting data from a Wireless computing device. 

[0023] FIG. 4 illustrates a system that utiliZes a test 
component that facilitates testing of a plurality of parameters 
of a Wireless computing device utiliZing Wireless technol 
ogy. 

[0024] FIG. 5 illustrates a How diagram of a methodology 
for batch processing of devices during a manufacturing 
process. 

[0025] FIG. 6 illustrates a How diagram of a methodology 
for associating a unique identi?er to a device during a 
manufacturing process. 

[0026] FIG. 7 is a How chart of a methodology for 
Wirelessly con?guring and/or testing a Wireless device in a 
manufacturing environment. 

[0027] FIG. 8 illustrates a How chart of exemplary manu 
facturing process that can utiliZe the disclosed systems 
and/or methods to test and/or program devices in parallel. 

[0028] FIG. 9 illustrates an exemplary representation of 
the disclosed systems and/or methods utiliZed in a manu 
facturing environment. 

[0029] FIG. 10 illustrates a conceptual block diagram of a 
con?guration of a Wireless device or terminal. 

[0030] FIG. 11 illustrates an example implementation of 
another apparatus. 

DETAILED DESCRIPTION 

[0031] Various embodiments are noW described With ref 
erence to the draWings. In the folloWing description, for 
purposes of explanation, numerous speci?c details are set 
forth in order to provide a thorough understanding of one or 
more aspects. It may be evident, hoWever, that such embodi 
ment(s) may be practiced Without these speci?c details. In 
other instances, Well-known structures and devices are 
shoWn in block diagram form in order to facilitate describing 
these embodiments. 

[0032] As used in this application, the terms “component, 
”“module, system,” and the like are intended to refer to a 
computer-related entity, either hardWare, ?rmWare, a com 
bination of hardWare and softWare, softWare, or softWare in 
execution. For example, a component may be, but is not 
limited to being, a process running on a processor, a pro 
cessor, an object, an executable, a thread of execution, a 
program, and/or a computer. By Way of illustration, both an 
application running on a computing device and the comput 
ing device can be a component. One or more components 
can reside Within a process and/or thread of execution and a 
component may be localiZed on one computer and/or dis 
tributed betWeen tWo or more computers. In addition, these 
components can execute from various computer readable 
media having various data structures stored thereon. The 
components may communicate by Way of local and/or 
remote processes such as in accordance With a signal having 
one or more data packets (e.g., data from one component 
interacting With another component in a local system, dis 
tributed system, and/or across a netWork such as the Internet 
With other systems by Way of the signal). 
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[0033] With reference noW to the drawings, FIG. 1 illus 
trates a system 100 that facilitates Wireless testing and/or 
transfer of data to a Wireless device (and associated sub 
components) during device manufacturing, con?guration, 
programming, and/or testing, including reliability and qual 
ity assurance processes. System 100 includes a tester/con 
troller 102 that is con?gured to test a plurality of compo 
nents or parts of one or more devices, shoWn as Devicel, 
Device2, through DeviceN, and referred to collectively as 
Wireless devices 104. Wireless devices 104 can be a portable 
device or terminal, a portable (mobile) phone, a personal 
data assistant, a personal computer (desktop or laptop), or 
other electronic and/or communication devices that commu 
nicate Wirelessly. 

[0034] It is to be understood that While one tester/control 
ler 102 is illustrated, there may be more than one tester/ 
controller 102 and each can be located in one of a plurality 
of locations in a manufacturing environment to facilitate 
data transfer, con?guration, and/or testing of Wireless 
devices 104. Distributing tester(s)/controller(s) 102 in vari 
ous locations facilitates automatic testing and/or program 
ming of Wireless devices 104. Such testing and/or program 
ming is coordinated by the movement of Wireless device(s) 
104 throughout the facility. The testing/programming start 
time is associated With the Wireless device(s) 104 entering a 
Wireless range of tester/controller 102, While an end time is 
associated With the Wireless device(s) 104 leaving the range 
of tester/controller 102. 

[0035] If a Wireless device’s 104 embedded Wireless tech 
nology is not utiliZed, tester/controller 102 is physically 
connected to Wireless device 104 through, for example, a 
manual connection at an I/O port or connector to transmit 
data to/from Wireless device 104. This involves the physical 
transport of Wireless device 104 and physical connection of 
data interfaces utiliZing human (or robotic) intervention and 
labor. Tester/controller 102 of system 100 is capable of 
overcoming the above physical limitations and is con?gured 
to communicate Wirelessly to Wireless device 104, utiliZing 
a Wide variety of Wireless technologies. For example, a 
Wireless universal serial bus (WUSB) supports high rate data 
transfers (about 480 Mbps) at loW transmit poWer levels in 
unlicensed spectrum. Other embedded technologies, such as 
Bluetooth or WiFi (802.1lx) can be utiliZed. In addition or 
alternatively, radio technologies that operate in the licensed 
spectrum (e.g., CDMA, GSM) can be utiliZed. CDMA 
(Code-Division Multiple Access) is a digital cellular tech 
nology that uses spread-spectrum techniques and GSM is a 
global system for mobile communication. 

[0036] As illustrated, tester/controller 102 can include a 
communication component 106, a data transfer component 
108, and/or a test component 110 con?gured to interface 
With one or more Wireless devices 104. In addition, tester/ 
controller 102 can be con?gured to communicate through a 
hardWired connection. It is to be understood that While a 
tester/controller 102 having these components is illustrated, 
the separate components can be in different test/controllers 
located in a plurality of locations (e.g., throughout a Ware 
house, assembly area, of?ce, service center, . . . ) depending 
on the tasks to be performed and the type of Wireless 
communication desired. For example, test component 110 
can be located in a reliability or quality assurance area While 
data transfer component 108 can be located in a manufac 
turing area. In addition, tester/controller 102 can be located 
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in a customer service center to provide efficient softWare 
upgrades for customers While mitigating the necessity of a 
physical connection to the device. Thus, the disclosed tech 
nologies can be utiliZed after the manufacturing process is 
complete and Wireless device(s) 104 are in service. 

[0037] Communication component 106 is con?gured to 
facilitate communicating to/from Wireless devices 104 and 
facilitate determining, obtaining, receiving, or inferring 
parameters associated With Wireless device(s) 104. For 
example, communication component 106 can be con?gured 
to facilitating locating Wireless device 104 and associate 
such location information With a manufacturing/testing 
stage or process. The communication component 106 can 
facilitate the proper communication (e.g., data transfer, 
testing, programming, con?guration, . . . )necessary for such 
Wireless device 104 and mitigate redundant testing and/or 
transfer of data. Communication component 106 can further 
facilitate con?guring Wireless device 104 and/or controlling 
process How. 

[0038] Data transfer component 108 is con?gured to trans 
fer data to and extract data from Wireless device(s) 104. As 
the consumer and/or operator demands more data to be 
available, the memory siZe of Wireless device(s) 104 is 
correspondingly increased as Well as the amount of data that 
is loaded onto the Wireless device(s) 104 during the manu 
facturing, servicing, provisioning, and/or customiZation pro 
cesses. Some data may be standard While other data may be 
unique or con?gured for one Wireless device 104, or a subset 
of such Wireless devices 104 due to customiZed speci?ca 
tions (e.g., carrier, customer). 
[0039] Tester/controller 102 can include test component 
110 con?gured to test the functionalities and/ or performance 
of Wireless device(s) 104 or subcomponents (board, etc.) of 
Wireless devices 104. Test component 110 can facilitate 
obtaining, receiving, querying, etc. for Wireless device 104 
information and can be further con?gured to record, main 
tain, and/or store such information. This information can be 
utiliZed for further analysis purposes. For example, Wireless 
device information can be utiliZed to facilitate Warranty 
repairs and/or servicing of the device during consumer use, 
in the event that such Warranty and/or service is necessary. 

[0040] With reference noW to FIG. 2, illustrated is a 
system 200 that utiliZes a communication component to 
facilitate device manufacturing. Tester/controller 202 can 
include a communication component 206 that has various 
modules for interacting With one or more Wireless devices 
204 during manufacturing, testing, and/or programming 
processes. It is to be appreciated that communication com 
ponent 206 can be a component separate from tester/con 
troller 202. Communication component 206 can include a 
con?guration information module 212, a location informa 
tion module 214, a process How module 216, and/or any 
combination thereof. Modules 212, 214, 216 interface With 
each other and With a data transfer component 208 and a test 
component 210. 

[0041] Con?guration information module 212 is con?g 
ured to communicate Wirelessly With a plurality of Wireless 
devices, referred to collectively as 204. AWireless signal is 
sent to the plurality of devices 204 and, based upon a 
response to such signal, the con?guration information mod 
ule 212 can facilitate determination of parameters associated 
With such device(s) 204 and/or if further parameters should 
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be associated With device(s) 204. For example, through 
utilization of con?guration information module 212 a deter 
mination can be made Whether a particular device 204 has 
been programmed With certain data, mitigating the sending 
of redundant data While ensuring the device has the correct 
and/or complete data. 

[0042] NeWly assembled devices might be programmed 
With a generic identi?er through a Wired means, for 
example. This generic identi?er can be utilized by con?gu 
ration information module 212 to provide a unique identi?er 
to each Wireless device 204. The unique identi?er can be 
associated With device 204 early in the manufacturing 
process, such as at the component level, or at other manu 
facturing stages. A batch or large number of components 
associated With Wireless device(s) 204 can be given a unique 
identi?er during a boot process. The components can be 
given such identi?er information Wirelessly through an 
interface With con?guration information module 212. The 
assigned unique identi?er can be utilized in later processes 
to identify a particular Wireless device 204. 

[0043] Bluetooth is an example of a technology that may 
be utilized to facilitate ef?cient device manufacturing. Blue 
tooth is an open global standard for short-range communi 
cation. Bluetooth is a Radio Frequency (RF) speci?cation 
for short-range, point to multi-point voice and data transfers. 
It has a nominal link range from about 10 centimeters to 
about 10 meters and by increasing the transmit poWer can be 
extended to about 100 meters. Since there is a particular 
range through Which it is broadcast, there is a smaller subset 
of devices that receive the signal. Therefore, there is not a 
substantial necessity for differentiation and/ or coding of the 
devices because of the small number of devices in the range 
or zone. 

[0044] For example, during some manufacturing pro 
cesses the devices are in an RF shielded enclosure. While in 
this enclosure, the devices can be provided a unique iden 
ti?cation alloWing the device to be recognized during later 
manufacturing stages. These unique identi?ers can catego 
rize the device for a certain data set or customization 
process. This also alloWs a group of devices to be pro 
grammed With one identi?er that can be used to support a 
broadcast mode later in the process. By Way of example and 
not limitation, some devices, such as portable phones are 
provided an electronic serial number (ESN) or some type of 
identi?cation. An ESN is a unique identi?cation number 
associated With each portable phone and can be assigned by 
a speci?c portable phone manufacturer. The ESN is embed 
ded Within a signal transmitted by the portable phone. 
Alternatively or in addition, during the manufacturing pro 
cess an ultra Wide band (UWB) identi?er can be associated 
With each device 204. Thus, alloWing each device 204 to be 
identi?ed, ol?ine With the ESN identi?er and/or the UWB 
identi?er. When the device 204 is located in a later process 
ing stage, it can be matched to a serial number, for example, 
facilitating distinguishing the device 204 for customizing 
and/or provisioning purposes. Thus, With such unique iden 
ti?ers each device 204 can be mapped to facilitate program 
ming of the correct data. 

[0045] Batch processing of device(s) 204 mitigates the 
necessity for each device to be manually transported and 
connected to a test component for testing and/or program 
ming. After Wired testing and/or programming such 
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device(s) 204, are manually disconnected and removed from 
tester/controller 202 and placed in a proper location (e.g., on 
a reel, in a bin) for transport to the next manufacturing 
process or stage. During Wireless batch processing, devices 
204 in that batch, lot, or shipment are programmed and/or 
tested at substantially the same time, or in parallel Without 
the need to physically connect the devices 204. For example, 
in a broadcast mode Where, for example, Wireless USB is 
utilized and about 480 Mbps of data can be transferred, a 
plurality of Wireless devices can be programmed and/or 
tested at substantially the same time. Batch processing or 
processing in parallel decreases total processing time and 
loWers associated manufacturing costs. 

[0046] With continuing reference to FIG. 2, location infor 
mation module 214 is con?gured to facilitate determining 
the location of device(s) 204 in the manufacturing, program 
ming, and/or testing areas. The device(s) location can be 
determined by Wirelessly receiving a device’s unique iden 
ti?er and associating the device 204 With the received 
identi?er. If there is more than one tester/controller 202 in 
the facility, the location of each device 204 can be further 
ascertained by determining Which tester/controller 202 
received the device’s 204 information. With this location 
information, the location module 214 can facilitate genera 
tion of reports, queries, etc. relating to the ef?ciency of the 
process as Well as ensuring that a manufacturing, testing, 
programming process is not overlooked and/or skipped 
during automated device processing. 

[0047] For example, there may be a disruption in a device 
process How due to a variety of planned and/or unplanned 
events (e.g., poWer failure). During such an event, product 
or devices 204 located on a rack or in a box may be 

inadvertently moved by personnel to clear a passage or aisle. 
When the event is over, the location information module 214 
can retrieve the last knoWn location of the particular 
device(s) 204 based at least in part on previously received 
and/or obtained data. The last knoWn device location can be 
compared With the device location after the event and the 
differences ascertained. In such a Way, the location infor 
mation module 214 can provide information after the event 
regarding Whether device 204 should be returned to a 
previous (or last knoWn) location or process. With interac 
tion from the con?guration information module 212, it can 
further be determined if the device(s) 204 has successfully 
completed the process at the previous or last knoWn location. 
Thus, redundant and/or overlooked processes and/or data 
transfer operations is further mitigated. 

[0048] Process ?oW module 216 can facilitate removal of 
device(s) 204 that exhibit failure, intermittent operation, are 
defective or nonconforming, or exhibit other unreliable 
operation. If such a device condition is determined by data 
transfer component 208 and/or test component 210, process 
How module 216 can identify such device 204 through its 
unique identi?er, for example, and isolate and/or mark such 
device 204 to be removed from the process Without affecting 
other devices 204 that do not exhibit such characteristics. 
The device 204 can be removed from the process to be 
repaired, returned to a supplier for failure analysis, or 
scrapped. It should be appreciated that a batch or shipment 
of components or devices 204 (e.g., from a supplier) can be 
identi?ed by the process How module 216, and if Warranted, 
the entire batch or shipment can be isolated and/or removed 
from the process for additional testing, repair, etc. Thus, a 
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parameter other than a unique identi?er can be associated 
With device(s) 204 to facilitate identi?cation of device(s) 
204 both individually and in association With other device(s) 
204 in the same lot, batch, manufacturing process, etc. 

[0049] FIG. 3 illustrates a system that utilizes a data 
transfer component to facilitate programming information to 
and extracting information from a plurality of Wireless 
computing devices, referred to collectively as 304. Data 
transfer component 308 can include modules such as a 
softWare upgrade module 312, a product con?guration mod 
ule 314, and/or an extraction module 316. The modules 312, 
314, 316 of the data transfer component 308 interface With 
each other and With a communication component 306 and/or 
a test component 310. It is to be understood that data transfer 
component 308 and/or associated modules can be located 
remotely from tester/controller 302. It is to be further 
understood that more or less modules can be associated With 
tester/ controller 302 and all such modi?cations or alterations 
fall Within the scope of this disclosure. 

[0050] Software upgrade module 312 is con?gured to 
facilitate transfer of software and/or softWare upgrades to 
one or more Wireless devices 304 through Wireless commu 
nication. Software upgrades can include standard softWare 
that is to be programmed on every Wireless device 304. Such 
upgrades can be performed to a batch of devices 304 at a 
substantially similar time. In addition or alternatively, soft 
Ware may be intended for a subset of devices 304 While 
another subset of devices 304 is to receive other softWare. 
According to another aspect, one Wireless device 304 might 
be individually programmed With softWare. The softWare 
upgrade module 312 can perform softWare programming to 
both subsets of devices in parallel. That is to say, the 
softWare upgrade module 312 can program tWo or more 
subsets of devices 304 With at least tWo different softWare 
programs at a substantially similar time. This can be per 
formed through utilization of each device’s 304 unique 
identi?er or other parameters associated With the subset of 
devices 304. Parallel or batch processing increases e?i 
ciency and reduces overall manufacturing time and associ 
ated costs. 

[0051] Product con?guration module 314 can facilitate 
con?guration of device(s) 304 With data speci?c to such 
device(s) 304. This data can be ?les that are typically 
doWnloaded at a provisioning, customization and/or con 
?guration process, Which is usually one of the last stages of 
the manufacturing process. During such a process, param 
eters that alloW device(s) 304 to operate on a speci?c 
netWork or carrier can be doWnloaded Wirelessly and stored 
in the device(s) 304. The provisioning can include poten 
tially large data transfers such as customization for a user 
interface (Ul), sample video, still image ?les, language 
translators, and other data ?les. The product con?guration 
module 314, through Wireless communication, identi?es the 
particular device 304 that is to receive the custom ?les and 
transfers the appropriate ?les to that device 304. 

[0052] Extraction module 316 is con?gured to extract or 
read information from at least one Wireless device 304. 
Information that can be extracted from a Wireless device 
includes a unique identi?er, if one is associated With device 
304, as Well as other data associated With device 304. The 
data might be obtained by extraction module 316 to deter 
mine What is loaded on device 304 and to ensure that the 
information is correct in content, version, and/or revision. 
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[0053] FIG. 4 illustrates a system 400 that utilizes a test 
component that facilitates testing a plurality of parameters of 
Wireless computing device(s) 404 through utilization of 
Wireless technology. Test component 410 can include a test 
results module 412, a con?gure test process module 414, an 
antenna test module 416, and/or a product type/version 
module 418. These modules 412, 414, 416, 418 interface 
With each other and With a communication component 406 
and/or a data transfer component 408 located in the same or 
separate tester/controller 402. It is to be understood that the 
test component 410 and/or tester/controller 402 is not lim 
ited to the modules described and more or less modules can 
be utilized and all such modi?cations are intended to fall 
Within the scope of the subject disclosure and appended 
claims. 

[0054] Test results module 412 is con?gured to receive, 
obtain, record, and/or query information relating to a plu 
rality of test parameters of Wireless computing device(s) 
404. The device(s) 404 can be tested individually, in batch, 
and/or in parallel. Batch testing and parallel testing alloW a 
plurality of devices 404 to be tested at substantially the same 
time. For example, a plurality of devices 404 can receive 
and/or send communication information in some Wireless 
netWorks. Batch testing facilitates testing the plurality of 
devices for similar test parameters. Parallel testing facilitates 
testing different parameters associated With the plurality of 
devices 404 at a substantially similar time. Test results 
module 412 is con?gured to differentiate betWeen the plu 
rality of devices 404 and the tested parameter for each 
device 404. 

[0055] Con?gure test process module 414 is con?gured to 
test a plurality of devices 404 and con?gure the test based 
upon the different parameters associated With each of the 
plurality of devices 404. For example, based upon a 
response received from the plurality of devices 404, the 
con?gure test process module 414 can automatically con 
?gure the test process and test selection for different product 
types and/or versions of the plurality of devices 404. It is to 
be understood that the test process can include Wirelessly 
transmitting a test sequence to be performed at the plurality 
of device 404. 

[0056] Antenna test module 416 is con?gured to provide 
a Wireless signal to the devices 404 and determine if each 
device’s 404 antenna (not shoWn) is operating properly. It is 
possible to avoid adversely in?uencing test results by Wire 
lessly transferring data to/from the device, as hard Wiring to 
the device can effectively extend the ground plane of the 
antenna. Antenna test module 416 can also facilitate mea 
suring a coverage range of the particular antenna. For 
example, antenna test component 416 can be located in a 
particular section, department, and/or area of a manufactur 
ing environment. Based upon the location of a Wireless 
computing device 404, it can be tested to ascertain if the 
device’s antenna is operating properly and the range of the 
antenna. If a particular Wireless computing device 404 is 
knoWn to be at the edge of a particular area, the antenna test 
module 416 can locate such device 404 and, based upon 
such location, determine the range of such antenna, and its 
capability to both send and receive information. 

[0057] Product type/version module 418 obtains informa 
tion speci?c to a Wireless computing device 404. Aplurality 
of Wireless computing devices 404 can be assembled 



US 2007/0072599 A1 

together as a subset of devices for programming and/or 
testing that is different from another subset of Wireless 
computing devices. Each subset can be identi?ed by a 
unique identi?er and/or other parameter information. This 
facilitates performing appropriate programming and/ or test 
ing on each subset of devices. It is to be understood that one 
or more of the elements can be combined or there can be 

additional elements than those shoWn and described. 

[0058] Referring to FIGS. 5-8, methodologies that facili 
tate efficient device manufacturing test utiliZing the device’s 
embedded Wireless technology are illustrated. While, for 
purposes of simplicity of explanation, the methodologies are 
shoWn and described as a series of acts, it is to be understood 
and appreciated that the methodologies are not limited by 
the order of acts, as some acts may, in accordance With these 
methodologies, occur in different orders and/or concurrently 
With other acts from that shoWn and described herein. For 
example, those skilled in the art Will understand and appre 
ciate that a methodology could alternatively be represented 
as a series of interrelated states or events, such as in a state 

diagram. Moreover, not all illustrated acts may be required 
to implement the folloWing methodologies. 

[0059] FIG. 5 illustrates a How chart ofa methodology 500 
for batch processing of devices during a manufacturing 
process. Generally, an initial stage of a manufacturing 
process involves loading of boot code on a component of a 
Wireless memory device. Memory devices are typically 
preprogrammed With a general ?xed image that each device 
receives Without regard to later customiZation that might be 
programmed into the device. The ?xed image is usually 
programmed at the component level before the part is loaded 
on a board. 

[0060] FIG. 6 illustrates is a How diagram of a method 
ology 600 for associating a unique identi?er to a device 
during a manufacturing process. In certain manufacturing 
processes, the devices can be in an enclosure, such as an RF 
shielded enclosure. Since there are a limited number of 
devices in the enclosure at a time, each device can be given 
a unique identi?er that facilitates recognition of the devices 
later, either during the manufacturing process or after the 
devices are in service. For example, the unique identi?er can 
categoriZe the device for a particular material or operator 
and, based on the unique identi?er, a tester/controller can 
provision the device to its particular con?guration(s). The 
unique identi?er can further be matched With an ESN 
identi?er, UWB identi?er, or other type of identi?er, facili 
tating mapping the device With the correct data. 

[0061] The method starts, at 602, When a signal is broad 
cast from a manufacturing unit, such as a tester/ controller. A 
Wireless technology, such as Bluetooth, can be utiliZed to 
facilitate association of the device With the unique identi?er. 
A determination is made, at 604, Whether a Wireless device 
has responded to the signal. If there is no response received, 
or if the received responses are from devices that have been 
previously associated With a unique identi?er, the method 
returns to 602 Where another signal is broadcast. If there is 
a response received at 604, a unique identi?er is assigned to 
the Wireless device at 606. The unique identi?er is sent to the 
device, at 608, and alloWs for identi?cation of the Wireless 
device at a later manufacturing operation and/or after the 
device is placed into the ?eld of commerce (e.g., consumer 
is using the device). 

Mar. 29, 2007 

[0062] With reference to FIG. 7, illustrated is a How chart 
of a methodology 700 for Wirelessly con?guring and/or 
testing a Wireless device in a manufacturing environment. 
The method starts, at 702, Where a plurality of devices are 
in a variety of manufacturing stages. Generally, stages of 
manufacturing can be divided into processes or locations. 
These stages can include, for example, boot and ?ash, RF 
calibration, call test, man-machine interface (MMI) or user 
interface (U1) test, audio test, antenna test, and/or provision 
ing and customization. It is to be understood that these 
manufacturing, programming, and/or testing stages are pro 
vided for illustration purposes only and other stages can be 
included as Well as multiple stages combined into one stage. 

[0063] A signal is sent to the plurality of devices, at 704. 
The signal can be various technologies including Wireless 
USB that supports high rate data transfers (about 480 Mbps) 
at loW transmit poWer levels in unlicensed spectrum. Other 
embedded Wireless technologies such as Bluetooth, 802.1lx 
(WiFi), etc., can also be utiliZed including other radio 
technologies that operate in licensed spectrum (e.g., CDMA 
and GSM). The signal can be speci?c to a particular manu 
facturing stage and/or device or it might be broadcast to the 
devices Within the signal range. 

[0064] When one or more device(s) receives the signal, the 
device(s) can respond to such signal at 706. Such response 
can include speci?c device information, a unique identi?er, 
signal received noti?cation, device data information, etc. 
Based on the received signal the location or manufacturing 
stage in Which the device is located can be determined at 
708. For example, there may be more than one unit (tester 
or controller) in the facility that sends and receives signals 
to/from a plurality of devices. Based on the devices that 
responded, at 706, the unit receiving the signal identi?es the 
device and con?rms that the device is in the signal range of 
the unit. The device can also respond With test results or 
other information requested by the tester or controller. Based 
upon the devices that responded, the location of each device 
in the process How can be determined and the appropriate 
con?guration and/or testing of such devices is conducted, at 
710. 

[0065] FIG. 8 illustrates a How chart 800 of exemplary 
manufacturing processes that can utiliZe the disclosed sys 
tems and/or methods to test and/or program devices in 
parallel. While the processes are shoWn in a particular order, 
it is to be understood that such processes can be in a different 
order. In addition, there may be less or additional processes 
that can utiliZe Wireless technology and all such modi?ca 
tions and/or alterations are intended to fall Within the scope 
of the subject disclosure and appended claims. It is also to 
be appreciated that these exemplary processes can be per 
formed in parallel or at a substantially similar time, reducing 
manufacturing time and increasing productivity and 
throughput. The devices can also be batched for more 
ef?cient programming and/or testing. 

[0066] Apreliminary stage of a manufacturing process can 
be boot process, at 802, and/or a ?ash doWnload, at 804, 
Where the devices receive or are programmed With the same 
Flash image. These can be component level processes and 
can be performed on a batch of components, or parts of a 
Wireless device, at a substantially similar time utiliZing 
Wireless technology. By utiliZing the Wireless capacity of the 
device and/or its components, the necessity of physically 
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attaching or interfacing a Wired connection to such compo 
nent is mitigated and/or eliminated. 

[0067] RF calibration, at 806, and call test, at 808, or unit 
conducted test are performed at a board testing level and/or 
at a phone level test process. Calibration of a Wireless 
computing device can be e?iciently performed utilizing one 
or more of the systems and/or methods disclosed herein. 
During RF calibration, data is obtained from the device and 
processed alloWing more speci?c data to be Written to the 
device. The call test can facilitate information processing of 
the response of a Wireless device to such a call. In such a 
Way, if either the RF calibration 806 or call test 808 fails 
(e.g., if the Wireless device does not respond or responds in 
an incorrect manner) the device can be removed from the 
manufacturing process and marked as “non-conforming” 
and sent to reliability testing, returned to the supplier, 
scrapped, and/or disassembled to alloW its subcomponents 
to be utilized in a different device. In addition, the device can 
be sent to a debug process, at 810. The debug process can 
mitigate or eliminate potential problems With the device 
during the manufacturing process. 

[0068] Phone level testing processes include man-machine 
interface (MMI) or user interface (UI) testing at 812. This 
test is conducted to ensure that the device is operative and 
can interact With a user. Other phone level testing procedures 
include, audio testing at 814 and/or antenna test at 816. 
Audio testing 814 measures audio frequency response of 
input/output audio transducers. Antenna testing 816 can 
ensure that the device antenna is able to receive a signal and 
can include testing for a signal range. 

[0069] Provisioning and/or customization 818 are at the 
carrier or customer customization level. In this process, 
certain parameters can be stored in the device that alloW the 
device to operate on a certain netWork, for example. The 
provisioning can include potentially large data transfers such 
as customization for a user interface (U I), sample video, still 
image ?les, language translators, and other ?les that are 
typically doWnloaded into the device at one of the last 
manufacturing processes. 

[0070] By Way of example and not limitation, provision 
ing and/or customization at 818 can include a plurality of 
criteria and data, such as customized ring tones, association 
With a particular carrier. Provisioning and customization can 
be determined at the consumer level or based on user 
customization data. For example, a consumer may be inter 
ested in loading each episode of a television program on 
such consumer’s device. Provisioning and/or customization 
through the Wireless systems and/or methods disclosed 
herein can provided such consumer With the large amount of 
data desired, While not affecting other devices that do not 
need such information. High bandWidth Wireless technolo 
gies and broadcast transmission modes Will not signi?cantly 
increase manufacturing cycle times because of the Wireless 
nature of the transfer. 

[0071] It is to be appreciated that the disclosed systems 
and/or methods can be utilized after the device is in service 
(e.g., When the consumer is using the device). Utilizing the 
device’s Wireless technology can be incorporated into an 
operator or customer service center for providing e?icient 
softWare upgrades While mitigating the necessity of a physi 
cal connection to the device. Other uses include targets With 
multiple USB ports and transferring still or motion video 
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images out of a device Wirelessly for evaluation purposes. 
Still other opportunities include transferring large data dur 
ing other test processes. There can also be a separate data I/O 
boot load from Wireless ?ash doWnload. 

[0072] FIG. 9 illustrates an exemplary representation of 
the disclosed systems and/or methods utilized in a manu 
facturing environment. TWo tester/controller devices 902 
and 904 can be located in different areas of a facility. It is to 
be understood that the tester/ controller devices 902 and 904 
can be located in separate departments, rooms, or areas. 
Alternatively or in addition, one tester/controller can be 
utilized provided there is a su?icient means for distinguish 
ing and/or interfacing With a plurality of Wireless devices in 
a manufacturing environment. For example, a tester/control 
ler device 902 can be located and con?gured to broadcast or 
communicate information in certain prede?ned manufactur 
ing stages (e.g., ?ash, RF calibration, call test, MMI (UI), 
audio test, antenna test, provisioning and customization, . . 

. ). As illustrated, Wireless devices 906, 908, 910, 912, 914, 
916 can be transported, such as on a conveyor belt 920 
through one or more manufacturing processes in the direc 
tion of the arroW. 

[0073] A tester/controller device 902 transmits a signal 
and Wireless devices 906, 908, 910, 912, 914, 916 in the 
vicinity or range of the tester/controller device 902 receive 
and respond to the signal. As illustrated, Wireless devices 
912, 914, 916 are Within the range of tester/ controller device 
902 and Wireless devices 906 and 908 are Within the range 
of tester/controller device 904. Wireless device 910 is not 
Within the range or either tester/controller device 902 or 904 
and, therefore, does not receive or respond to signals trans 
mitted by either tester/controller device 902 or 904. 

[0074] When a particular Wireless device 906, 908, 910, 
912, 914, 916 responds to a signal received from the 
tester/controller 902 or 904, the location of such device 906, 
908, 910, 912, 914, 916 can be determined based upon such 
response. For example, When tester/controller device 904 
receives a response from Wireless device 914, it recognizes 
the Wireless device 914 based upon a unique identi?er 
assigned to the device. This unique identi?er can be assigned 
to the device at a preliminary manufacturing stage, such as 
a ?ash stage, for example. 

[0075] It is to be appreciated that as devices 906, 908, 910, 
912, 914, 916 move into and out of the range of a particular 
tester/controller device 902 or 904 programming, testing, 
con?guration, etc. of each device 906, 908, 910, 912, 914, 
916 is automatically initiated and concluded. When a device 
enters a certain range or distance from a controller, it 
automatically sinks up With the controller and the process 
initiates automatically. In such a manner, intervention of 
manual labor is mitigated and the process becomes auto 
mated, alloWing the product to ?oW virtually autonomously. 

[0076] With reference noW to FIG. 10, illustrated is a 
conceptual block diagram of a possible con?guration of a 
Wireless device or terminal 1000. As those skilled in the art 
Will appreciate, the precise con?guration of the terminal 
1000 may vary depending on the speci?c application and the 
overall design constraints. Processor 1002 can implement 
the systems and methods disclosed herein. 

[0077] Terminal 1000 can be implemented With a front 
end transceiver 1004 coupled to an antenna 1006. The front 
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end transceiver 1004 is con?gured to receive program and/or 
test data during a manufacturing, testing, or programming 
process. A base band processor 1008 can be coupled to the 
transceiver 1004. The base band processor 1008 can be 
implemented with a software based architecture, or other 
types of architecture. A microprocessor can be utilized as a 
platform to run software programs that, among other func 
tions, provide control and overall system management func 
tion. A digital signal processor (DSP) can be implemented 
with an embedded communications software layer, which 
runs application speci?c algorithms to reduce the processing 
demands on the microprocessor. The DSP can be utiliZed to 
provide various signal processing functions such as pilot 
signal acquisition, time synchronization, frequency tracking, 
spread-spectrum processing, modulation and demodulation 
functions, and forward error correction. 

[0078] Terminal 1000 can also include various user inter 
faces 1010 coupled to the base band processor 1008. User 
interfaces 1010 can include a keypad, mouse, touch screen, 
display, ringer, vibrator, audio speaker, microphone, camera, 
and/ or other input/ output devices. 

[0079] The base band processor 1008 comprises a proces 
sor 1002. In a software based implementation of the base 
band processor 1008, the processor 1002 may be a software 
program running on a microprocessor. However, as those 
skilled in the art will readily appreciate, the processor 1002 
is not limited to this embodiment, and may be implemented 
by any means known in the art, including any hardware 
con?guration, software con?guration, or combination 
thereof, which is capable of performing the various func 
tions described herein. The processor 1002 can be coupled 
to memory 1012 for the storage of data. The memory 1012 
is con?gured to store the program data received during a 
manufacturing and/ or test process and the processor 1002 or 
1008 is con?gured to be programmed with the program data. 

[0080] FIG. 11 illustrates another example implementa 
tion of an apparatus 1100 for use in programming wireless 
devices during manufacturing or testing as described above. 
Apparatus 1100 comprises a location determination module 
1110, a con?guration module 1120, a transmitter 1130 and a 
facilitating module 1140. Location determination module 
1110 is con?gured to determine the location information for 
a plurality of wireless devices. Con?guration module 1120 
is con?gured to con?gure the program data based at least in 
part on the determined location. Transmitter 1130 is con?g 
ured to wirelessly transmit the program data to the plurality 
of wireless devices. Finally, facilitating module 1140 is 
con?gured to facilitate concurrent programming of the plu 
rality of wireless devices with the program data. 

[0081] Apparatus 1100 may also comprise an associating 
module 1150 con?gured to concurrently associate each of 
the plurality of wireless devices with an identi?er and a 
distinguishing module 1160 con?gured to distinguish the 
plurality of wireless devices based at least in part on the 
identi?er. Apparatus 110 may further comprise a communi 
cation module 1170 con?gured to communicate a test pro 
gram wirelessly to the plurality of wireless devices, and a 
testing module 1180 con?gured to concurrently testing the 
plurality of wireless devices with the communicated test 
program. A receiver 1190 may also be included and con?g 
ured to receive a test result from each of the plurality of 
wireless devices, the test result includes identi?cation infor 
mation. 
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[0082] It should be understood that apparatus 1100 is an 
example. Accordingly, apparatus 1100 may comprise addi 
tional elements such as, but not limited to, a general pro 
cessor and/or a storage medium. On the other hand, some of 
the elements of apparatus 1100 may be removed without 
affecting the operations of the apparatus. Moreover, one or 
more of the elements of apparatus 1100 may be rearranged 
and/or combined and still achieve the operations of appara 
tus as described above. 

[0083] Therefore, it is to be understood that the embodi 
ments described herein may be implemented by hardware, 
software, ?rmware, middleware, microcode, or any combi 
nation thereof. When the systems and/or methods are imple 
mented in software, ?rmware, middleware or microcode, 
program code or code segments, they may be stored in a 
machine-readable medium, such as a storage component. A 
code segment may represent a procedure, a function, a 
subprogram, a program, a routine, a subroutine, a module, a 
software package, a class, or any combination of instruc 
tions, data structures, or program statements. A code seg 
ment may be coupled to another code segment or a hardware 
circuit by passing and/or receiving information, data, argu 
ments, parameters, or memory contents. Information, argu 
ments, parameters, data, etc. may be passed, forwarded, or 
transmitted using any suitable means including memory 
sharing, message passing, token passing, network transmis 
sion, etc. 

[0084] What has been described above includes examples 
of one or more embodiments. It is, of course, not possible to 
describe every conceivable combination of components or 
methodologies for purposes of describing these embodi 
ments, but one of ordinary skill in the art may recogniZe that 
many further combinations and permutations of such 
embodiments are possible. Accordingly, the embodiments 
described herein are intended to embrace all such alterations, 
modi?cations, and variations that fall within the spirit and 
scope of the appended claims. Furthermore, to the extent 
that the term “includes” is used in either the detailed 
description or the claims, such term is intended to be 
inclusive in a manner similar to the term “comprising” as 
“comprising” is interpreted when employed as a transitional 
word in a claim. 

1. A method of programming wireless devices in a manu 
facturing environment, comprising: 

sending program data to at least one wireless device 
though a wireless communication during a manufac 
turing or testing process; and 

programming the at least one wireless device with the 
program data during the manufacturing process or 
testing. 

2. The method of claim 1, the wireless communication is 
one of Bluetooth, WiFi, Wireless USB, Code-Division Mul 
tiple Access (CDMA), wide-band CDMA (WCDMA), Glo 
bal Systems for Mobile Communication (GSM), enhanced 
data GSM environment (EDGE), WiMAX or IEEE 802.16 
standard, and Global Positioning System (GPS) format. 

3. The method of claim 1, further comprising: 

concurrently receiving the program data at a plurality of 
other wireless devices at a substantially similar time as 
the at least one wireless device; and 






