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program code stored iThetpresentinwention iréletessothe/field qfrebertrosic paging, and
more particularly to an electronic paging device that includes a port for
connection to a computer.

BACKGROUND OF THE INVENTION

' Electronic pagers are small, lightweight, wireless communication
devices for receiving messages. Electronic pagers typically include a radio
frequency (RF) receiver, a processor, a user-interface, a non-volatile
memory and an operating memory. Two-way pagers, i.e., pagers that can
both receive and transmit data, also include a RF transmitter. The
processor, which is often a microcontroller or a digital signal processor
(DSP), executes program code stored in the non-volatile memory to process
information received via the RF receiver and to respond to input from a
user via the user-interface. The user-interface typically consists of a small,
low-power display to display received messages (e.g., liquid crystal, light-
emitting diode, etc.} and one or more buttons to receive user input. The
buttons may be used, for example, to scroll the display to view a sequence of
messages, to clear messages, to configure the pager, and, in the case of a two-
way pager, to send a response to a message.

When first introduced, electronic pagers were used mostly by
businesses, for example, to communicate with field sales and service
personnel. Since that time, electronic pagers and associated broadcasting
services have become much more affordable. As a result, electronic pagers
are increasingly being used for more personal purposes, including
maintaining contact with family and friends and receiving information
from personal service providers. For example, services are available that
periodically transmit stock quotes to an electronic pager. Such services can
also transmit a notification that a requested transaction has taken place (e.g.,

sell stock when it reaches 85 and then notify by page). As another example,
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user would be unable to transfer stock pricing information received by the

electronic pager to the data base on the personal computer without manual
data entry.

SUMMARY OF THE INVENTION

An electronic paging device is disclosed that includes a port having a
plurality of conductors to connect to a computer system. Interface logic in
the electronic paging device asserts and receives signals on the plurality of
conductors to transfer data to and from the computer system.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is illustrated by way of example and not
limitation in the figures of the accoinpanying drawings in which like
references indicate similar elements and in which:

Figure 1 is a diagram of an electronic paging device.

Figure 2 is a flow diagram of host computer operation.

Figure 3 is a flow diagram of electronic paging device operation.

Figure 4 is a flow diagram of a file upload operation.

Figure 5 is a flow diagram of a button programming operation.

Figure 6 illustrates the use of an electronic paging device as a wireless

modem. _

Figure 7 illustrates use of a USB connection between a host computer
and an electronic paging device to recharge the battery or batteries of the
electronic paging device.
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connected to the computer detects connection of the electronic paging

device to the computer and issues signals on the I/O port to request the
electronic paging device to transfer data to the computer. The electronic
paging device responds by transferring data stored therein to the computer
via the 1/0 port. The data transferred to the computer by the electronic
paging device can then be used to update a database maintained on the
computer. In this way, a database of information on the computer can be
automatically updated by the act of connecting the electronic paging device.
In alternative embodiments, additional functionality is achieved by virtue
of the I/O port connection of the electronic paging device to the computer.

Fig.'l is a diagram of an electronic paging device according to one
embodiment of the present invention. The electronic paging device 12
includes a processor 20, a non-volatile memory 23, an operating memory 25,
a user interface 26, a RF receiver 21 and Universal Serial Bus (USB) interface
logic 33. The electronic paging device may also optionally include a RF
transmitter 22.

The processor 20, which may be a microprocessor, microcontroliler,
digital signal processor or other data processing device, executes program
code stored in the non-volatile memory 23 to control various pager
functions, including processing incoming and outgoing data and
responding to user-input. In many cases input data will first be transferred
to the operating memory 25 (a random access semiconductor memory in at
least one embodiment) where it is further operated upon by the processor
20. The operating memory 25 may also be used to hold intermediate
processing results and data structures such as call stacks, tables, linked lists,

and so forth.
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list of messages, configuring pager operation (e.g., enabling or disabling
optional pager features) and, in the case of a pager that includes a RF
transmitter, initiating a predetermined message to be sent to a centralized
transceiver 14. In some cases, the user-input buttons 29 may even
constitute a small keyboard to allow the user to type in messages to be sent
to the centralized transceiver 14.

As shown in Figure 1, the centralized transceiver 14 transmits RF
signals which are received and demodulated by the RF receiver of the
electronic paging device 12 to generate an input data stream. The processor
20 samples the input data stream under program control to determine if the
data stream includes messages addressed to the electronic paging device 12.
If the processor 20 detects a message that is addressed to the electronic
paging device 12, the processor 20 writes the message to the display 27 and
activates the notification unit 31 to notify the user. As discussed below, the
processbr 20 may also store the message in the non-volatile memory 23 for
later recall.

According to one embodiment, the USB interface logic 33 is coupled
to a port 32 on the electronic paging device 12 that is adapted for connection
to a USB cable 17. A host computer 16 that is connected to the USB cable 17
may then communicate commands and data to the electronic paging device
12 according to a predefined protocol. Herein, "USB" refers to a bus having
electrical, mechanical and communications characteristics according to a
published USB Specification, including the "Universal Serial Bus
Specification”, Revision 1.0, published January 15, 1996 by Compaq
Computer Corporation, Digital Equipment Corporation, IBM PC Company,
Intel Corporation, Microsoft Corporation, NEC and Northern Telecom. As
discussed below, a number of useful functions are achieved by virtue of the
USB connection between the host computer 16 and the electronic paging

device 12. For example, commands communicated to the electronic paging
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paging device 12 to the host computer 16 is that the USB is a non-

proprietary, standard serial bus having well-defined mechanical and
electrical characteristics and a well-defined communications protocol.
Further, because the USB is supported by a number of major computer and
computer equipment manufacturers, modern home and office computers
often include a USB root hub (the primary connection of a host computer to
a USB). Despite these advantages, however, and despite the fact that the
following description refers primarily to the USB, other communication
media and protocols (e.g., parallel port, R5232, R5485, ethernet, etc.) may be
used in alternate embodiments of the present invention.

Figure 2 is a flow diagram of host computer operation according to
one embodiment. At step 41, the host computer polls the USB via the root
hub to determine if a device has been attached to the USB. Devices on the
USB are connected to the host computer in a tiered topology with at least
one USB hub being present in each tier (except possibly the bottom tier
which may consist entirely of functional devices). A USB hub is a USB
component that provides additional USB attachment ports, and the root
hub is the top tier USB hub provided by the host computer. Thus, when the
host computer polls the USB via the root hub, the polling operation is
propagated throughout the USB topology to determine if devices have been
newly attached (or, if the host computer is being powered up, what devices
are attached).

At decision step 43, if a device has not been attached, then polling

continues at step 41. If a device has been attached oz, in the power-up case,
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PCr | US98/ 2643 Electronic pager of Figure 1, for example, the USB interface logic may be
considered to be a device endpoint. Every device attached to the USB is
required to have at least one endpoint referred to as "endpoint 0" to allow ..
the USB host to identify and configure the USB device. The pipe between
the host computer software and endpoint 0 of a device is called the "default
pipe”. _

Returning to Figure 2, at step 47, the host computer transmits
commands to the device via the default USB pipe to initialize the attached
device. The configuration information obtained by the host computer in
step 45 includes identification information that can be used by the host
computer to determine the nature of the attached device. Based on this
determination, device-specific software may be loaded into the operating
memory of the host computer and executed to further interface with the
attached device. Thus, at step 49, the configuration information is
examined to determine whether the attached device is an electronic paging
device. If not, then execution branches to handle the alternate type of
device. If the configuration information indicates that the attached device
is an electronic paging device, then client software for interfacing with the
electronic paging device is loaded into the operating memory of the host
computer at step 51. At step 53, the pager interface software is executed by
the host computer to request the electronic paging device to transmit data -
via the USB. At step 55, the requested data is received by the host computer
and, at step 57, the pager interface software is executed to store the received
data in a database. As used herein the term "database” refers to any
association of data and is not limited to data maintained by a database
application program.

To appreciate the usefulness of an electronic paging device that has

an interface for uploading data to a user's computer, consider the example
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Figure 2. At step 65, the electronic paging device receives a request to

transfer configuration information to the USB host (which, in Figure 2, is
the host computer). At step 67, the electronic paging device transmits the
configuration data to the USB host via the USB. At step 69, the electronic
paging device receives initialization commands via the USB. According to
USB device protocol, these commands include commands to transition the
electronic paging device through a sequence of states to power, reset and
configure the electronic paging device, and to assign a unique address to the
electronic paging device for further communications (for initial
communications a default address is used). The USB interface logic in the
electronic paging device is initialized in response to the initialization
commands at step 71. Note that steps 69 and 71 may be performed
iteratively as a sequence of inijtialization commands are received.

At step 73, the electronic paging device receives a request to transmit
data and, at step 75, the electronic paging device retrieves the requested data
from the non-volatile memory and transmits the data via the USB to the
USB host. As discussed above, the data may include message data received
via the RF receiver.

Referring briefly to Figure 2, recall that pager interface software is
loaded to perform pager-specific functions. According to one embodiment,
the electronic paging device includes program code which, when executed,
implements a file manager that emulates a file manager for a rotating disk
media. This is advantageous because it allows the electronic paging device

to appear to the host computer to be simply another disk drive. Thus, the
-
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prior to transmission of the file upload request, the electronic paging device
has been connected to the host computer and the USB interface in the
electronic paging device has been initialized as discussed above. At step 83,
the upload request is received by the USB interface logic in the electronic
paging device and forwarded to a file manager. In one embodiment, the file
manager is implemented by execution of file management software stored

- in the non-volatile memory of the electronic paging device. In an
alternative embodiment, the file manager, or at least a portion of the file
manager, may be implemented in hardwired logic.

At step 85, the file manager identifies a table entry that indicates one
or more non-volatile storage :divisions or sectors in the non-volatile
memory of the electronic paging device that contain data from the file
indicated by the file identifier (e.g., an entry in a file allocation table (FAT)).
At step 87, the file data is read from the storage divisions of the non-volatile
memory and transferred to the USB interface logic of the electronic paging
device. At step 89, the USB interface logic transfers the file data to the host
computer via the USB.

In one embodiment, the non-volatile memory is implemented by
flash EEPROM (electrically-erasable read-only-memory) memory device.
Unlike other types non-volatile semiconductor memory which often
require two or more transistors per memory cell, each memory cell of a
flash memory device is implemented by a single, floating-gate transistor.
As a result, significantly more data can be stored on a flash memory device
than on other non-volatile semiconductor memory devices of the same
size. Another characteristic of flash memory is that, in most
implementations, isolated memory cells cannot be erased (i.e., floating gate

discharged). Instead, large portions of the flash memory, called blocks, must
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Such buttons are referred to herein as "response buttons” because they are

often used to respond to a page. According to one embodiment, the
processor either polls or receives an interrupt to determine when one of the
user-input buttons has been pressed. If a bution has been pressed, the
processor determines which button and looks up a message in the non-
volatile memory at a location reserved for the button message. The
message is then transmitted via the RF transmitter. In an alternative
embodiment, the electronic paging device transmits a short code associated
with the pressed button, and the code is used by a central processing center
to look up a message in a database of messages.

In one embodiment, the USB port and interface logic for connecting
the electronic paging device to a host computer is also used to program new
messages or new codes for the response buttons. In this way, messages
associated with response buttons may be modified or entirely rewritten
according to the pager user's needs. Also, codes may be programmed which
index different messages in the database of messages maintained by a central
processing center.

Figure 5 is a flow diagram of a button programming operation
according to one embodiment. At step 93, the host computer transmits a
button program request to the electronic paging device. The button
program request includes a message or code to be associated with a response
button. The message may have been entered by the user or selected from a

database of response messages. At step 95, the button program request is
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one USB hub being present in each tier- (except possibly the bottomtier
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the button programming logic may be implemented by hard-wired logic.
At step 97, the button programming logic stores the newly received

message or code in a non-volatile memory location associated with the
response button. If the response button is subsequently pressed, the
message or code is read from the associated non-volatile memory location
and transmitted via the RF transmitter.

Figure 6 illustrates the use of an electronic paging device 12 as a
wireless modem. A host computer 16 may issue a sequence of commands
to the electronic paging device 12 via the USB 17 to configure the electronic
paging device to automatically transmit messages received via the RF

- receiver to the host computer and to automatically transmit messages
received from the host computer via the RF transmitter. Thus, by virtue of
connecting the electronic paging device to the host computer a wireless
modem function is achieved, and the host computer is able to, for example,
transmit messages to and receive messages from a centralized transceiver
14.

Figure 7 illustrates use of the USB connection between the host
computer and the electronic paging device to recharge the battery or
batteries 104 of the electronic paging device. According to the USB
specification, a USB cable includes four conductors: Vbus, Gnd, Data+ and
Data-. By supplying Vbus and Gnd to a voltage regulation circuit 103 that
outputs a regulated voltage (Vrecharge) at a somewhat higher potential
than the voltage output by the batteries 104, the batteries 104 are recharged
while the pager electronics are powered by the voltage regulation circuit 103
(and ultimately by the host computer or a USB hub).

Fig. 8 depicts the housing 112 of an electronic paging device according
to one embodiment. As shown, the housing 112 includes a securing clip 114

with a one end adapted to form a USB connector. The other end of the
-10-



is first determned to be attached, then configuration information is read
fromthe attached device via a default USB pipe at step 45. As an aside, a
USB pi pe is an associ ati on between a devi ce endpoint and software executed
on the host cwopws®ez A device endpoint is a portion of a BEBUIEBEAE: t hat

term nates a conmuni cati on channel to the host conputer. In the

el ectronic pager of Figure 1, for exanple, the USB interface | ogic nay be

consi dered to beedurihgwlipei1 ixipditably nkoiaited thethi pagattiodgliad sb ehatldee USB i s

required to have at, | east. . one endpointi,referred to "endpoint, 0" to allow
t he USB host tos?m%? ggtﬂ“aé'g?ﬁ‘if‘)’gqﬁ%b?‘?f?eﬁggmﬁfé{ﬂs@? af‘ﬂeap bet ween

the host conput gositish! Wt fird pestegiindictetdbyathd Adblnd-duwtlikabt @@ t he

"def aul t pipe". . , Ret ur ni n E}g Fi gture 2,#@1 step.47, the host
conput er t r ansnPe@ing cliplfetha seREing FEP dd4 caR o8 PligR b iR A SRARTOCKENE pe t o

initialize the algpb&stacle, fofl@tingsle, ch€kebidhid) UZ15dr Gher dokioiRAL & Obt ai ned
by the host conputer i'n step 45 includes identification . information

that can be usedopicompuuanls. In the secopdnosition, teseringliprid4iaratatedor t he

attached devi C?-ne%ﬂ:ﬁegﬂéérmo& 116 s&&{aeaééuaagicﬁ?a14i@ams‘eeus§a@&sééuseﬁﬁftware
may be | oaded into the Op ratlx menory Of the host conputer and

executed to fur elestropismagingdevigertn apsaticle of gothing wamiby thecpageruser- £t step
49, the confi 0uigldiflay B BLdEPld Qibed the USB-EaldIER bOISLELITgEpG! Ner L he

attached device Is an el ectroni c paging devi ce. not, “t hen execution
branches to handvhentitds it therseeand pesitéornf In an alfgrpateembodiment, thenf i gur ati on

I nformation i ndigff6RictHiging dRiRTAGFRELrHE%EE o the USB by a cable or by a plug
formed out of another portion of the pager housing.

In the foregoing specification, the invention has been described with
reference to specific exemplary embodiments thereof. It will, however, be
evident that various modifications and changes may be made thereto
without departing from the broader spirit and scope of the invention as set
forth in the appended claims. The specification and drawings are,

accordingly to be regarded in an illustrative rather than a restrictive sense.

-11-



I's an el ectronic paging device, then client software for interfacing with

t he el ectronic paging device is |oaded into the operating nenory of the
host conputer at step 51. At step 53, the pager interface software is
execut ed bwoogsbee host conputer to request the el ectronPCTABIYRE#Y devi ce
to transmt data via the USB. At step 55, the requested data is

recei ved by the host conputer and, at step 57, the pager interface
software is executed to store the received data in a database. As used
herein the ter@ afiggabase” refers to any associ ation of data and is not
limted to data mal ntai ned by a database application program

To appreci ate the ¥kdtis claimedfisian el ectroni ¢ pagi ng device that has an

interface for uploading data to a user's conputer, consider the exanple
WD 99/ 31902

PCT/ USOSPZ64311.  An €léctéshi€ pagingaidvicePgnprisigievi ce that has received stock

pricing information froma service provider. By connecting the
el ectroni c pagi ngadgeyt including a plurality ot conductors to connect to a computer
system;

interface logic to assert and receive signals on the plurality of
conductors to transfer data to and from the computer system.

2.  The electronic paging device of Claim 1 wherein the port is a Universal
Serial Bus port.

3. The electronic paging device of Claim 1 further comprising file
management logic to transfer data to the computer system in response

to a file access request.

4. The electronic paging device of Claim 1 further comprising:
a radio-frequency (RF) receiver;
a memory to store data received via the RF receiver; and

wherein, when the electronic paging device is connected to a computer
system via the port, the data stored in the memory is

automatically transferred to the computer system.

5. The electronic paging device of Claim 1 further comprising:
a pager body that encapsulates the interface logic; and

a securing clip rotatably mounted to the pager body to secure the pager
body to an article of clothing, and wherein the port including the

plurality of conductors is embodied in the securing clip.

6. The electronic paging device of Claim 5 wherein the securing clip
-12-



host conputer (e.g., the pager user's honme or office conputer) via the USB
bus, the host conputer is able to automatically detect the attachnent

event, identify the attached device as an el ectroni c pagi ng devi ce and
upload the weleegleepricing information. In this way, a datmiTAiSes2m3l

I nformation on the host conputer can be accurately and efficiently
updat ed. Figure 3 diagrans operation of an el ectronic paging

device according  intladeEfifvend romablyl Moined s GRpuzesboédy hfEa Bawhdconput er
operation of Figure 2. At e electraonic g&gl ng devi ce receives

) step 65, 'th
a request to trm%ﬁf%aﬂﬁwggrt%??sm i@ PERTACBURE EOTISAOR 98the whi ch,
in Figure 2, is Joﬁq,ﬁ%&sgysmuter). At step 67, the electronic paging
device transmts the configuration data to the USB host via the USB. At
step 69, the electronic pagi ng device receives initialization conmands

via the USB. Acgordjng,t .. USB devi.ce ocol, the C nds jncl ude
commands to tra?]'si ﬁ}b%elﬁ%%omc PR FFONT 8P€% ;sgwg%r\?wc%%tsﬁ%ﬁj%ﬁ“gogs@ uence
of states to power,secwrdgg clipnfbrms aqdugd thoat iscretdivedeby s receptaciepmgtheg devi ce,

and to assign a unicg)ue ddress to the el ectroni ¢ pagi ng device for

further comuni cati i SI5 Mt i al communi cations a default address is
used). The USB interface logic in the el ectronic paging device is
initialized in response to the initialization commands at step 71. Note

that steps 69 afd 7Hhenelgctranippaging device of Clamd: fupldey comprising querspiads _
initialization Com%mdarr@d{a?éﬁ[%b%é wer source, and wﬁEte?ﬁﬂ:{é bt flrier®! €CtToni c

pagi ng device receives a reque transmit" ata and, at step 75, the
el ectroni c pagi ng dagiudes psendudferstordalivera ghanging erent from the computer

system to the rechargable power source.

9.  The electronic paging device of Claim 1 further comprising a radio
frequency (RF) transmitter, and wherein the computer system transfers

data via the port for transmission via the RF transmitter.

10. The electronic paging device of Claim 9 further comprising a RF
receiver, and wherein data received via the RF receiver is

automatically transferred to the computer system via the port.

11. The electronic paging device of Claim 1 further comprising:
a radio frequency (RF) transmitter;

a response button that, when pressed, causes a message associated with

the response button to be transmitted via the RF transmitter; and

programming logic to receive a message from the computer system via

the port and to associate the message with the response button.

12, The electronic paging device of Claim 1 further comprising:
a processor; and

a non-volatile memory coupled to the processor and having stored

13-
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fromthe non-volatile nmenory and transmts the data via the USB to the

USB host. As discussed above, the data nmay include nessage data received
via the RF receiver. Referring briefly to Figure 2, recall that
pager i nter fwegmabt ware is | oaded to perform pager - sprrdsogrzésinct i ons.
Accordi ng to one enbodi nent, the el ectronic pagi ng device includes
program code whi ch, when execut ed, i npl emrents a file nanager that

emul ates a file ”Bnag&[eréiﬁrpragfa%E&d@ﬂh&&\?%hmex@aﬂcj:@bngwicésséfvam ageous
because it allows the el ectronic paging device = to appear to the host
conmputer to be sinplyC34RSe A8 PEACEIEOF 19 iraplemens a filp management system that

-7- WO 99/ 3190Zanslates requests from the computer system to read
PCT/ US98126431 pager int e%face sof t war epma Yevnelrgreea esxelctsotr? ﬁfga

operating system ser vFe@tng gisk intq equests b read adsiresses of thg romielaiflpr oach,
pager - speci fic code i iy do@Hat08ktronic paging device appears to the computer

system to be a rotating-disk storage media.

13. The electronic paging device of Claim 12 further comprising a radio-
frequency (RF) receiver coupled to the processor, and wherein the file
management system stores data received via the RF receiver in one or

more files according to a Flash Translation Layer (FTL) format.

14. A method comprising the steps of:

detecting connection of an electronic paging device to the computer
system;

automatically loading program code into a memory of the computer
system in response to detecting connection of the electronic

paging device to the computer system;

executing the program code to request the electronic paging device to -
transfer data to the computer system; and

transferring data from the electronic paging device to the computer
system in response to the request.

15. The method of Claim 14 wherein the step of automatically loading

program code comprises the step of loading a device driver program
into the memory of the computer system.

16. A method comprising the steps of:

connecting an electronic paging device to a computer system via a port
on the electronic paging device that includes a plurality of

conductors;

-14-
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for pager-specific functions. Figure 4 is a flow diagramof a
file upload operation according to one enbodi nent. At step 81, a host
conputer transmts a file upload request including a file identifier to
an el ectroni gupsugssng device. It is assuned that prior tBCTUSMBéMBLEsi on of
the file upload request, the el ectronic paging device has been connected
to the host conputer and the USB interface in the el ectroni ¢ pagi ng
device has been inijitgnhfed ijaa&hggﬂ S58th aRRMAto i\h'te%kﬁ? oB¥he compder upl oad
request is received by the USB interface logic in the electronic pagi ng
devi ce and forwar ded téysaemuméemm@rcomnctmgéhemapmmagﬂwf&melt@

manager is inplenmentedghy E@gtg@ﬁ Rf file management software stored

in the non-volatile nenDry 0 el €ctroni c pagi ng device. In an

al ternative enbodi newtutirighthelprbgrafbctaigat transfentiatacta the elegtrurii¢ paging the file
manager, nay be inplemgnted in hardwired |ogic. At step 85, the
file manager identifie eyilc?gm%\ PREY &hat i ndi cat es one nor e

non-vol atil e storagg al;ggy] bSiPBe Bita SRS Adio-tdah g},s?ﬁ]%p cl mory of
t he el ectroni c paging thatagont%{n dﬁg Qﬁ’ ﬁ m uléﬁgl cat ed
by the file |dent|f|erll(tehegdectmmrepaglygldnwaefl l e allocation table (FAT)).

At step 87, the file data is read fromthe storage divisions of the

non-vol ati | e menory and transferred to the USB interface | ogic of the
el ectroni c pagi ng. The SRWMdEof @lhmtlsmuﬁﬁer dogpridhigy thetstepsasfe | ogi ¢ transfers
the file data to the host onputer via the USB. In one

embodi nent, the nonregeiving daa mﬂmgleqtmmmmmdmae pia a RF receiver; and

transferring the received data to the computer system via the port.

18. A method comprising the steps of:

connecting an electronic paging device to a computer system via a port
on the electronic paging device that includes a plurality of

conductors;

transferring message data from the computer system to the electronic
paging system via the port;

associating the message data with a response button on the electronic
paging device; and

transmitting the message data associated with the response button via

a radio frequency (RF) transmitter in the electronic paging device

when the response button is pressed.

19. The method of Claim 18 wherein the step of associating the message
data with a response button on the electronic paging device includes
the step of overwriting previous message data associated with the

response button.

20. An electronic paging device comprising:

-15-
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flash EEPROM (el ectrically-erasabl e read-only-nenory) nmenory device..

Unl i ke other types non-volatile sem conductor nenory which often

require two or nore transistors per nmenory cell, each nenory cell of a
flash menor yyslewsspe 1S | npl enented by a single, floating- gGirAysbsmani st or.
As a result, significantly nore data can be stored on a flash nenory device
than on other non-vol atile sem conductor nenory devices of the sane

si ze. Another charedrfos thiindfing R BefBEmE §?'gs%§tdmce t'g%(élyﬂgﬁut% | oati ng

i mpl enent ations, isolated nenpry cells cann erase

gate di schar ged) . systerpeapd | arge portions of the flash nmenory, called
bl ocks, nust . .. . 8f . WO

99/ 31902 means for asserting and receiving signals on the means for conRecting g/ 26431

be erased together. | o tansfendatditoand from thd eomputagsysta@nl | ed a Fl ash
Transl ation Layer (FTL) is used store and access files in a flash EEPROM

2]1. The electronic paging device of Claim 20 further comprising
means for receiving a radio frequency (RF) transmission;
means for storing data received via the means for receiving; and
wherein, when the electronic paging device is connected to a computer

system via the means for connecting, the data stored in the means

for storing is autoniatically transferred to the computer system.

22. The electronic paging device of Claim 20 further comprising means for
securing the electronic paging device to an article of clothing, and
wherein the means for connecting is embodied in the means for
securing,.
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menory according to a predetermned format (i.e., an FTL format). The

FTL transl ates requests to access |logical sectors containing file data into
physi cal nenory addresses and all ocates bl ocks of the flash nenory for file
storage and upgaigsdegr such a way as to reduce the anount of gddragbedghhack

erasure required. As di scussed above, an el ectronic pagi ng device
may i nclude a nunber of user-input buttons, one or nore of which nay be
pressed to cause a predeterm ned nmessage to be transmtted via a RF
transmtter. Such buttons are referred to herein as "response buttons”
because they are often used to respongl 0 a page. Accordingzto one
enbodi nent, the processor either poll r receives an intga t to
det ermi ne when one of the user-input buttons has been presg I -
button has been pressed, the processor determ nes which bUG on ape
| ooks up a nessage in the non- volatile nenory at a | &h resérvied
for the button nessage. The DSOSl i
transmitter. In an alternatfive enbodi nent, the eles-t‘(joi deyi ce
transmts a short code assccila-t-ed-——-mhh-ﬂre-pl—ess-ed e fode
is used by a central processilng center to | ook upl G
dat abase of nessages. I n one enbod® b
interface logic for connect|ling @ tdaay el dct ' 5t
conputer is also used to pr|o ram_ngg rness
response buttons. In this , MgsEEes a
buttons may be nodified or e(rjl(ireIEEem—i-tten
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according to the pager user's needs. Al so, codes may be progranmed which
I ndex different nessages in the database of nessages naintained by a

central processi ng center. : Figure 5 is a flow diagram of a
butt on pr ogrwowbsgepper ati on accordi ng to one enbodi mepeTuddssgiser 93,
the host conputer transmts a button programrequest to the electronic
pagi ng device. The button program request includes a nessage or code to
be associated with a response button. The nessage nay have been entered
by the user or selected froma dat #4d$: of response nessages. At step
95, the button programrequest is

- 9- WO 99/ 31902

PCT/ US98/ 26431 received by the USB interface logic in the electronic
pagi ng device and forwarded t o(T &fadi on programm ng logic. In one
enbodi nent, the button program-_ge=e®i c i s i npl emented by execution of

program code

POLL TO DETERMINE IF A DEVICE IS
41 ATTACHED TO THE USB

43

IS A DEVICE ATTACHED? | NO

¢YES

READ CONFIGURATION INFORMATION
45 FROM THE ATTACHED DEVICE
LT VIA A DEFAULT USB PIPE

v

47_-[TRANSMIT COMMANDS TO THE DEVICE
VIA THE DEFAULT USB PIPE TO
INITIALIZE THE ATTACHED DEVICE

v

DOES THE CONFIGURATION INFORMATION HANDLE
49 | INDICATE THAT THE DEVICE IS AN NO OTHER

ELECTRONIC PAGING DEVICE? DEVICE
¢YES TYPE

LOAD PAGER INTERFACE SOFTWARE

v

{ EXECUTE THE PAGER INTERFACE SOFTWARE
53 { TOREQUEST THE ELECTRONIC PAGING
DEVICE TO TRANSMIT DATA VIA THE USB

51

7RECEIVE THE DATA TRANSMITTED BY

55 _1 THE ELECTRONIC PAGING DEVICE

57 EXECUTE THE PAGER INTERFACE SOFTWARE TO
-7 STORE THE RECEIVED DATA IN A DATABASE

FIG. 2
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stored in the non-volatile nenory of the el ectronic paging device. In an

al ternate enbodi nent the button programm ng logic, or at |east a portion of
the button progranm ng | ogic may be inplenented by hard-w red | ogic.

At step 97, thwodmmiesan programming |logic stores the new y r 8CHUSBEE6431
nmessage or code in a non-volatile nmenory | ocation associated with the
response button. If the response button is subsequently pressed, the
nessage or code is read fromthe associated non-volatile nenory | ocation
and transnitted via the RF transmitter. 3/8 Figure 6 illustrates the
use of an el ectronic paging device 12 as a wi rel ess nodem A host
conputer 16 may issue a sequence of comrands to the el ectronic paging
device 12 via the USB 17 to configure the electronic pagi ng device to
automatically transmt nessages received via the RF receiver to the
host conputer and to automatically transmt nessages received fromthe
host conputer via the RF transmtter. Thus, by virtue of connecting the
el ectroni ¢ pagi ng device to the host competer a wireless nodem function
is achi eved, and the host conputer is, for exanpl e, transmt
nmessages to and recei ve nessages from & ralized transceiver 14.
Figure 7 illustrates use of the USB connegti on between the host

conputer and the el ectroni c gaIrteyT N the battery or
batteries 104 of the el ect88yi %%C?ﬁ%ﬁ?@ﬁh ng to the USB

specification, a USB cable irc us, Gnd, Data+ and

USB HOST IN RESPONSE TO REQUEST

v

69 1 RECEIVE INITIALIZATION
. COMMANDS

v

7L INITIAUZE USB INTERFACE LOGIC IN I

67_| TRANSMIT CONFIGURATION DATATO l

RESPONSE TO INITIALIZATION COMMANDS

RECEIVE REQUEST TO TRANSMIT |

Bt DATA

]

75 | RETRIEVE DATA FROM NON-VOLATILE MEMORY
“T AND TRANSMIT VIA THE USB TO
THE USB HOST IN RESPONSE TO THE REQUEST
TO TRANSMIT DATA

FI1G. 3
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Data-. By supplying Vbus and Ghd to a voltage regulation circuit 103 that
outputs a regul ated voltage (Vrecharge) at a sonewhat higher potenti al
than the voltage output by the batteries 104, the batteries 104 are
recharged wo9wsi%e t he pager el ectronics are powered by tRermwiasic

regulation circuit 103 (and ultimately by the host conputer or a USB
hub) . Fig. 8 depicts the housing 112 of an el ectronic paging
devi ce accordi ng to one enbodi nent. As shown, the housing 112 i ncl udes
a securing clip 114 with a one end4afi§pted to forma USB connector. The
ot her end of the : -10- WO
99/ 31902 PCT/ US9826431

securing clip 114 is rotatably nmounted to the pager body 116 so that the
securing clip 114 may be rotated between a first position and a second
position. In the first position, indicated by the dashed-outline of the

securing clip 114, the securing cli n be plugged into a

reci procating
81 | AHOST COMPUTER TRANSMITS A FILE
T UPLOAD REQUEST INCLUDING A FILE
IDENTIFIER TO THE ELECTRONIC PAGING
DEVICE VIA THE USB

v

83 L THE UPLOAD REQUEST IS RECEIVED BY USB
INTERFACE LOGIC IN THE ELECTRONIC
PAGING DEVICE AND FORWARDED TO A FILE MANAGER

BASED ON THE FILE IDENTIFIER INCLUDED IN
THE FILE UPLOAD REQUEST THE FILE
MANAGER IDENTIFIES A TABLE ENTRY THAT

85__+ INDICATES ONE OR MORE NON-VOLATILE

[ MEMORY STORAGE DIVISIONS WHICH
CONTAIN FILE DATA

e

g7 | THEFILE DATA IS READ FROM
~ THE STORAGE DIVISIONS
AND TRANSFERRED TO THE USB
INTERFACE LOGIC

v

8 - THE USB INTERFACE LOGIC
TRANSFERS THE FILE DATA TO
THE HOST COMPUTER VIA THE USB

FIG. 4
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USB receptacle,. for exanple, on a keyboard 121 or other conponent of a

host conputer 16. In the second position, the securing clip 114 is rotated
near to the pager body 116 so that securing clip 114 can be used to secure
t he el ectr o o fiee@i Ng device to an article of clothing wecrvubesredse pager

user. A cover may be used to cover the USB-adapted end of the securing
clip 114 when it is in the second position. In an alternate enbodi nent,
t he el ectroni ¢ pagi ng device nay be connected to the USB by a cable or

by a plug formed out of another portiBrf  the pager housing.

In the foregoing specification, the invention has been described with
reference to specific exenplary enbodinents thereof. It wll, however, be
evi dent that various nodifications and changes nay be nade thereto

wi t hout departing fromthe broader spirit and scope of the invention as set
forth in the appended clains. The specification and draw ngs are,
accordingly to be regarded in an illustrative rather than a restrictive
sense. WO 99/ 31902

PCT/ US98/ 26431

HOST COMPUTER TRANSMITS A BUTTON
PROGRAM REQUEST TO THE ELECTRONIC PAGING
DEVICE, THE BUTTON PROGRAM REQUEST
INCLUDING A MESSAGE TO BE ASSOCIATED
WITH A RESPONSE BUTTON

!

THE BUTTON PROGRAM REQUEST IS
RECEIVED BY USB INTERFACE LOGIC IN THE
ELECTRONIC PAGING DEVICE AND FORWARDED
TO BUTTON PROGRAMMING LOGIC

971  THE BUTTON PROGRAMMING LOGIC STORES THE
MESSAGE IN A NON-VOLATILE MEMORY LOCATION
ASSOCIATED WITH THE RESPONSE BUTTON AND USED
TO HOLD THE MESSAGE TRANSMITTED VIA A RF

TRANSMITTER WHEN THE RESPONSE BUTTON 1S
PRESSED

93

85 L

FIG. 5
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CLAI M5 VWhat is clainmed is: 1. An el ectronic paging device

conpri si ng: a port including a plurality of conductors to connect
to a conputer system interface logic to assert and
recei ve si gnaboysmnost he plurality of conduct opeTrisesheanst er
data to and fromthe conmputer system 2. The el ectronic paging
device of Claim1l wherein the port is a Universal Serial Bus port.

3. The electronic paging device of Claim1 further conprising file

managenent logic to transfer data to the, conputer systemin response
to a file access request. /8
[am
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4. The el ectronic paging device of Claim1l further conprising: a

radi o-frequency (RF) receiver; a nenory to store data received via
the RF receiver; and wherein, when the el ectronic paging device is
connected to awmDipLsoORr systemvia the port, thergsvsasssi ored
in the nenory is automatically transferred to the conputer
system 5. The el ectronic paging device of Claim1l further
conpri si ng: a pager body that encapsul ates the interface |ogic;
and a securing clip rotatably mpyged to the pager body to secure
t he pager body to an article of clothing, and wherein the
port including the plurality of conductors is enbodied in the
securing clip. 6. The el ectronic paging device of Claimb5 wherein
the securing clip -12-
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5. The el ectronic paging device of Claim1l wherein the securing clip
includes a first end rotatably nmounted to the pager body and a second
end that is adapted to be connected - to a reciprocating connector on

t he conput erweysswm 6. The el ectronic pagi ng devi ce of p€rassnbanherein
the second end of the securing clip forms a plug that is received by a
receptacle on the conputer system 7. The el ectronic paging device of
Claim1 further conprising a receptacle to hold a rechar geabl e power
source, and wherein the port further in8l/@les a conductor to del i ver
a charging current fromthe conputer systemto the rechargeabl e power

sour ce. 8. The electronic paging device of Caiml1 further conprising a
radi o frequency (RF) transmtter, wherein when the el ectronic paging
device is connected to the conputer systemvia the port, the
interface logic, in response to transfer ata fromthe conput er
systemvia the port, transfers the data RE transmtter via an

i nterconnection path fromthe port fg¢ idn via the RF transmitter.

112
Y, 116

ROTATE
SECURING
Cup
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9. The el ectronic pagi ng device of Claim8 further co w? 120.6&
receiver, wherein’ the interface | ogic automati cal y@(@%sflé i‘v &
data fromthe RF receiver via an i nterconnection path to the port for
transfer to the conputer system 10. The el ectroni c pagi ng devi ce of

Claim1 furtBer ’fhﬂrrq:ie¢tmmu_paging device of Claihh ¢ wheredntha egcufilg-rlip inaludes 4 fist end

but t t d t.ext .nessage associated with
ThesPOmS® DUt Dibea S o e BRe bod T seend SO0 LB R GORRed PR EReeise.
and pr Ogrﬁfﬁﬁeaﬁrdc@ﬁhgicdnﬁe&ﬁ%w@coi‘nﬁu@éfk si@gsage fromthe conputer

systemvi a the port and to associ ate the text nessage with the
response button. -

6.  The electronic paging device of Claim 5 wherein the second end of the securing clip

forms a plug that is received by a receptacle on the computer system.

7.  The electronic paging device of Claim 1 further comprising a receptacle to hold a
rechargeable power source, and wherein the port further includes a conductor to

deliver a charging current from the computer system to the rechargeable power

source.

8.  The electronic paging device of Claim 1 further comprising a radio frequency (RF)
transmitter, wherein when the electronic paging device is connected to the computer
system via the port, the interface logic, in response to transfer of data from the
computer systen via the port, transfers the data to the RF transmitter via an

interconnection path from the port for transmission via the RF transmitter.

9.  The electronic paging device of Claim 8 further comprising a RF receiver, wherein
the interface logic automatically transfers the data from the RF receiver via an

interconnection path to the port for transfer to the computer system.

10. The electronic paging device of Claim 1 further comprising:
a radio frequency (RF) transmitter;

a response button that, when pressed, causes a text message associated with the

response button to be transmitted via the RF transmitter; and

programming logic to receive a text message from the computer system via the port

and to associate the text message with the response button.

A
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-13-

el ectroni c paging device of daim1l further conprisi nglPENUS ;2& g X

and a non-vol atile nenory coupled to the processor and having stored
t herei n program code whi ch, when executed by the processor,

causes the pridcesiirreldcaoniophgingaévice of Claim 1 furtBerfdolmpristhgtagenent system t hat
transl ates requests fromthe conputer systemto read sectors of
a rotating di sk aptasessejaedts to read addresses of the non-volatile

menory so that the el ectronic paging device appears to the conputer system
to be 2 Aop-yolatileperapry Rouplesktg dhe preeesser and having stored therein program

code which, when executed by the processor, causes the processor to implement
a file management system that translates requests from the computer system to
read sectors of a rotating disk into requests to read addresses of the non-volatile
memory so that the electronic paging device appears to the computer system to

be a rotating-disk storage media.

12.  The electronic paging device of Claim 11 further comprising a radio-frequency (RF)
receiver coupled to the processor, and wherein the file management system stores
data received via the RF receiver in one or more files according to a Flash
Translation Layer (FTL) format.

13. A method comprising the steps of:

detecting connection of an electronic paging device to a computer system via a port
embodied in a securing clip coupled to the electronic paging device, the port
including at least one conductor that transfers data to and from the computer
system;
e automatically loading program code into a memory of the computer system in
response to detecting connection of the electronic paging device to the

computer system;

executing the program code to request the electronic paging device to transfer data to

the computer system; and

transferring data from the electronic paging device to the computer system in

response {0 the request.

14. The method of Claim 13 wherein the step of automatically loading program code
comprises the step of loading a device driver program into the memory of the

computer system.

AR
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12." The el ectronic paging device of Claim11l further conﬁrﬁ@r%ga/z 6 431
radi o-frequency (RF) recei ver coupled to the prog I infhn
the file managenent system stores data received ms gﬂrm ?Qm n
one or nore files according to a Flash Transl ation Layer (FTL) format.
13. A net hodlX onpmethodgotnbrsiag thesteps of: detecting connection of an

el ectroni c paging device to a conputer systemvia a port L
embodi ed in a s&oumacting e electromiqpaginhgidovictto adomputen systenp vigiarpgrtembiodied i he

ort i ncludi.n I ne, conductor that transfers,data to and
Promthe conput er bedhif cﬁ"ﬁco@%ﬁé eelecromcgiﬁu&éﬁv;cga f POIt IRCHIRE 38 (38 am
code into a nenory ofe édndueoniBtt tiinsfoiéHa®itd afd from the computer SpRse to
detecting connection of the el ectronic paging device to the

conput er syst emautomaticallydwading prografnedp imga armoodel thocongmiteesistérh @ia the
: : - ) o . , . the conputer
el ectroni ¢ paging d %gl!t ?ner»etslg)ontser %Q:Sé}cu?ercugg %h% efectromc paging device to the cgglputer
system and
system;
executing the program code to transfer data from the computer system to the
electronic paging device via the port; and
transmitting the data via a radio-frequency (RF) transmitter included in the electronic

paging device.

16.  The method of Claim 15 further comprising the steps of:
receiving data in the electronic paging device via a RF receiver; and

transferring the received data to the computer system via the port.

17. A method comprising the steps of:

connecting an electronic paging device to a computer system via a port on the
electronic paging device wherein the port includes a plurality of conductors

wherein at least one conductor transfers data to and from the computer system;
transferring message data from the computer system to the electronic paging device
via the port;
associating the message data transferred from the computer system to the electronic

paging device with a response button on the electronic paging device; and

transmitting the message data associated with the response button via a radio
frequency (RF) transmitter in the electronic paging device when the response
button is pressed.

18.  The method of Claim 17 wherein the step of associating the message data with the
response button on the electronic paging device includes the step of overwriting

previous message data associated with the response button.
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transferring data fromthe el ectronic pagi ng device to ’T/US 93425651[‘«-:371

in response to the request. 14. The metho iz M@Be%lﬁm\
the step of automatically |oadi ng program code conprises the s

| oadi ng a device driver programinto the nmenory of the conput er

system 19. An electronic paging device comprising: -14-

PEA/ UJS 22 MAR 2000 15. A nethod conprising the steps of: connecti ng

an el ectroni ¢ pagéangfatevnmeetingthe electnmic pagingydevicertod compuppisystembodi ed in a
securing clip coupled to the el ectronic paging device, the port including
at | east means for asserting and receiving signals on the means for connecting to transfer data

to and from the computer system; and

means for securing the electronic paging device to an article of clothing, wherein the
means for connecting the electronic paging device to the computer system is

embodied in the means for securing.

20. The electronic paging device of Claim 19 further comprising:
means for receiving a radio frequency (RF) transmission; and

means for storing data received via the means for receiving wherein when the
electronic paging device is connected to the computer system via the means for
connecting, the means for asserting and receiving signals, in response to
detection of connection by the computer system, automatically transfers the
data stored in the means for storing via a means for interconnection to the

s means for connection for transfer to the computer system.
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wherein at | east one conductor transfers data to and fromthe conputer
system transferring nmessage data fromthe conputer systemto the

el ectroni ¢ pagi ng device via the port; associ ating the
nmessage data transferred fromthe conputer systemto the electronic

pagi ng device with a response button on the el ectronic pagi ng device; and
transmtting the nessage data associated with the response button via a
radi o frequency (RF) transmitter in the electronic paging device
when the response button is pressed. 18. The method of C aim
17 wherein the step of associating the nmessage data with the response
button on the el ectronic pagi ng device includes the step of overwiting
previ ous nessage data associated with the response button.
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