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transfer rate. The user receives downloads the selected data 
?les to a personal computer or to a portable storage and 
playback unit (SPU) that may store and play back digitized 
text or audio data, using a docking station. The user carries 
this SPU until the user has an opportunity to audio process 
and play back the text or audio data ?les in audibly percep 
tible form. 
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ENHANCED DELIVERY OF AUDIO DATA 
FOR PORTABLE PLAYBACK 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of prior applica 
tion Ser. No. 11/431,695, ?led May 9, 2006, Which is a con 
tinuation of prior application Ser. No. 10/374,310, ?led Feb. 
25, 2003, Which is a continuation of prior application Ser. No. 
09/613,025, ?led Jul. 10, 2000, Which is a continuation of 
prior application Ser. No. 09/124,584, ?led Jul. 29, 1998, 
Which is a continuation-in-part of prior application Ser. No. 
08/643,963, ?led May 7, 1996, Which is a continuation-in 
part of prior application Ser. No. 08/450,818, ?led May 25, 
1995. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] This invention relates to delivery of compressed 
digital audio data, potentially at rates much faster than the real 
time rate, for conversion to speech for portable audible recep 
tion in recreational or educational activities. 
[0004] 2. Description of the Related Art 
[0005] Available information that is relevant to operation of 
a business or of a household increases at an exponential 
growth rate. A user of such information must become con 
cerned With hoW to ?nd the time, in an already croWded 
Workday, to absorb the most relevant of such information. A 
menu of such information can be provided on a subscription 
basis, for individual selection by each user, as discussed in 
US. Ser. No. 08/643,963. One useful medium for delivery 
and reception of such information is sound, Which requires 
use of the ears and of a portion of the user’s brain but does not 
require simultaneous use of other senses. Previous systems 
have usually provided this information as a combination of 
video and audio in Which the audio information Was often 
treated as an afterthought. 

[0006] The approaches disclosed by previous Workers in 
this ?eld usually combine video and audio data so that the 
video requirements control the choice of transmission sys 
tem, or the selection of audio information is limited to fea 
tures closely associated With use of a telephone. These 
approaches do not provide transmission and storage of a Wide 
variety of audio-only information in a format that takes 
advantage of unique features of audio format information. 
[0007] Also, these approaches do not take advantage of the 
possibility of using an available transmission medium, such 
as an intemet that already provides for inter-communication 
betWeen millions of homes, of?ces and other facilities. Use of 
a particular intemet may reduce the number of signal formats 
that must be recognized and dealt With, and it may be possible 
to optimiZe the audio signal processing for the limited num 
ber of (or one) formats in Which the audio signals are 
received. 
[0008] What is needed is a procedure for packaging, deliv 
ery, reception, storage and playback of audio ?les in a format 
that (1) alloWs for potential transmission of the audio ?les at 
transfer rates many times higher than the normal audio play 
back rates, (2) alloWs receipt and storage of the audio ?les in 
compressed formats that can store several hours of normal 
audio programming in a playback medium of modest siZe, (3) 
alloWs transmission of audio ?les to the user at times and 
manners that are convenient for both the sender and the recipi 
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ent, and (4) alloWs the user to conveniently transport the 
stored audio ?les, for playback at a time chosen by the user. 
[0009] Preferably, the procedure should be adjustable to 
receive and process the audio (or text data) ?les using a signal 
processing procedure that is optimiZable or optimiZed for the 
format, or limited number of formats, in Which the audio (or 
text data) ?les are delivered to audio playback apparatus. 

SUMMARY OF THE INVENTION 

[0010] The invention meets these needs by providing a 
portable digital audio playback module for digital audio ?le 
receipt and storage, D/A conversion and playback. The audio 
programming material (“audio data ?les” herein) are digi 
tiZed and optionally compressed before transfer over a hard 
Wired or Wireless communication internetWork channel to the 
storage/playback module, using any suitable compression 
algorithm. The module is capable of receiving and recording 
compressed, digitiZed audio programming at a transfer rate 
that may be faster than the normal audible playback rate so 
that, for example, ten hours of playback material may be 
transferred in a time interval of betWeen less than ten minutes 
and a feW hours, optionally using transfer procedures and 
times that do not interfere With the user’s normal Workday. 
The rate of data transfer depends upon the communications 
link used and Will depend upon the intemet delivery rate 
vis-a-vis the playback rate. These communications links 
include POTS (plain old telephone service) lines, ISDN lines, 
cable television links, satellite broadcast links and other simi 
lar links that are suitable for intemet communication. The 
audio data ?les are received by a user having a personal 
computer (notebook, laptop, desktop, etc.), modem, and 
docking station, and the audio data ?les are preferably pro 
cessed and doWnloaded to a portable (e.g., handheld) storage 
and playback unit (“SPU”) at the docking station. Once an 
audio data ?le is received by the user, this ?le can be decom 
pressed and converted to analog format (optional) for play 
back at a normal rate by the user. The audio data ?les are 
received by the user and stored digitally on a non-volatile 
medium in an SPU, or in a personal computer (“PC”) used to 
make an intemet connection. The PC may also be used to play 
back or display the programming. 
[0011] Alternatively, the PC or the SPU receives a text data 
?le from the intemetWork channel and either passes this ?le 
through a text-to-speech conversion process to convert this 
?le to an audio data ?le, before the audio data ?le is received 
or stored or played back, or stores the ?le as a text ?le and 
converts this ?le to speech on the ?y. Alternatively, the 
received data ?le can be processed and played back at the PC, 
rather than being doWnloaded to, and played back at, the SPU; 
most PCs have an audio sound system. 
[0012] In contrast to a conventional digital audio storage 
system, such as Digital Audio Tape (DAT), the invention uses 
a different storage medium, provides random access search 
capability, rather than linear search capability, and optionally 
receives and stores information in a compressed format that 
uses a chosen data compression algorithm. In contrast to a 
Writeable audio storage device, such as the Sony recordable 
mini-CD, the invention uses an SPU for doWnload and play 
back and optionally may have intentionally limited audio 
bandWidth; stereo full ?delity is not needed for this program 
ming. 
[0013] The invention combines the remote data access 
capability resident in a personal computer, the portability of 
an SPU, and a set of tailored, streamlined control functions to 
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simplify and automate a seamless process for selecting, 
receiving, storing and/or playing back audio data ?les, at 
times and places chosen by the user, With easily implemented 
control functions; and With a user interface that alloWs doWn 
loading of the compressed and digitiZed audio data ?les in a 
variety of formats. Storage for subsequent playback occurs 
?rst in the PC used to make an intemet connection, but the 
?les may be transferred automatically under softWare control, 
using a docking station, to the SPU. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 illustrates a subscription/on-demand infor 
mation delivery system, illustrating several embodiments of 
the invention. 
[0015] FIG. 2 is a schematic vieW of a portable storage and 
playback unit (SPU) that can be used to practice the invention. 
[0016] FIG. 3 illustrates a general procedure for user pro 
cessing, data ?le(s) selection by the user, and doWnloading of 
the selected ?le(s) to a PC. 
[0017] FIG. 4 illustrates a general procedure for playback 
processing of a data ?le at a PC, doWnloading of a data ?le to 
an SPU, and playback of the data ?le at the SPU. 
[0018] FIG. 5 is a table illustrating processing options for a 
data ?le taken from various sources before the data ?le is 
played back as an audibly perceptible signal. 
[0019] FIGS. 6 and 7 are How charts illustrating the play 
back according to several embodiments. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0020] FIG. 1 is a schematic vieW of an on-demand infor 
mation delivery system 10 according to an embodiment of the 
invention. The system 10 is disclosed in part in the folloWing 
issued patents, both of Which are assigned to Sony Corpora 
tion, the assignee of the present application: N. Schulhof, J. 
Janky, “System for Distributing Subscription and On-De 
mandAudio Programming,” US. Pat. No. 5,572,442; and N. 
Schulhof, J. Janky, “Apparatus for Distributing subscription 
and On-Demand Audio Programming,” US. Pat. No. 5,557, 
541. 
[0021] An audio program distribution system 10 includes 
an intemetWork server 11 that is connected to an intemetWork 
channel 31, such as the Well knoWn Internet or an intra-net 
serving a smaller group of users. The server 11 is connected to 
a plurality of data sources, including an audio data ?le library 
13, a text data ?le library 15, E-mail ?les 17 and other data 
?les 19, and to a customer database 21 that contains relevant 
information on subscribers Who use the distribution system 
10. The server 11 also receives commands, data and other 
information from a user entry module 23, Which may be a 
keyboard, light pen or other data/command entry device or 
may be an electronic terminal that communicates With a user 
terminal that may be nearby or remotely located. The server 
11 also receives commands and other data from a control I/O 
module 25. 
[0022] The audio data ?le library 13 and text data ?le 
library 15 may be implemented in any knoWn digital storage 
technology, for example as a plurality of digital storage 
media, such as hard drives. Audio data material may be 
deposited in the library 13 from a variety of audio data 
sources using a variety of data communications media and 
formats from a plurality of locations, for example via modem 
transfer from a distributor, such as the Wall Street Journal. 
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Sources for text data material are similarly voluminous. The 
audio data ?les and text data ?les are preferably digitiZed and 
optionally compressed and encrypted, using selected com 
pression and encryption algorithms and formats, before such 
?les are deposited in the data ?les libraries 13 and/or 15. 

[0023] An analog audio intended for the intemetWork chan 
nel 31 is passed through an audio conditioning module 27 
(optional) for digitiZation, optional compression and/or 
optional encryption and is then passed through a ?rst modem 
28 to a ?rst internetWork service provider (“ISP”; optional) 29 
before being received by the internetWork channel 31. The 
internetWork channel 31 may be connected to, and receive 
data from, other data sources 33 as Well. The data ?le(s) 
requested by a user are then received by a second ISP 41 
(optional), by a second modem 43, by a telephone netWork 45 
and by a third modem 47, before being received by a personal 
computer (“PC”) or other computer-based module 51 utiliZed 
by a user. 

[0024] One important anticipated use of the invention is to 
provide or implement an audio subscription service, using an 
internetWork channel to deliver selected audio or text data 
?les that can be doWnloaded and stored for present or subse 
quent playback. For example, an audio program, created for 
radio or television, could be digitiZed and stored in an audio 
data ?le library for sub sequent doWnload and playback. Alter 
natively, selected portions of a daily neWspaper, such as the 
Wall Street Journal or the NeW York Times, may be scanned, 
in and digitized as an audio version, that is then delivered to 
the library. Used in this manner, the system 10 may provide 
daily delivery of a program in audio format that alloWs a 
subscriber to listen to the audio material Without interruption 
by commercial breaks or other unWanted communications, 
that is not truncated to ?t into a tight broadcast schedule, and 
that does not require dedication of the user’s sense of sight, 
touch or other faculties, except for hearing. The user can, 
optionally, listen to the playback and simultaneously perform 
other tasks. During data transmission or doWnloading, audio 
program ?les can be transferred from the server 11 to the PC 
51 at rates 2-100 times as large as the normal rates (6-32 
kilobits/ sec) for real time playback of an audio data ?le, 
depending upon the present number of internetWork users. 

[0025] The data ?le transmission channel is preferably an 
internetWork channel 31 capable of connecting hundreds, 
thousands or even millions of computer sites, including many 
sources of audio data ?les. The intemetWork channel may, for 
example, be the World Wide Web that is part of the Well 
knoWn WorldWide Internet. This Internet uses TCP/IP (trans 
mission control protocol/intemet protocol) or PPP (point-to 
point protocol) in access to a Website on the Internet. HoW 
ever, any other intemet channel or intra-net channel, possibly 
using a different, but knoWn, protocol, can also be used to gain 
access to an audio ?le database, to transmit selections based 
on on-line menus, and to receive and doWnload and automati 
cally store audio data ?les corresponding to those selections. 
[0026] The intemetWork channel 31 of the audio data deliv 
ery system 10 may be chosen to take advantage of any of 
several existing data delivery infrastructures for an intemet 
Work. The delivery system 10 is Well suited for use With data 
transmission means, such as plain old telephone service 
(POTS) or ISDN. Compression of the audio data ?les may be 
implemented by use of the G.722 or Dolby AC-2 or AC-3 
compression schemes or by other suitable audio compression 
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schemes. Alternatively, the audio data ?les may be delivered 
and received using the Ricochet Wireless modem offered by 
Metricom (Los Gatos, Calif.). 
[0027] The Ricochet system uses a Wireless modern with 
RS-232 serial format and can transfer information at rates up 
to 128 kbits/sec, using a specially designed, Wireless LAN 
Access Modem. The present modem rate limit is 28.8 kbits/ 
sec. A dynamic address, Which can change With each neW 
session, is assigned to a Ricochet user. The Ricochet system 
acts as a netWork service provider With its oWn user pool and 
With connections to the Internet. Ricochet divides the 902 
928 MHZ unlicensed band into 162 channels, each 160 kHZ 
Wide, for operation. Maximum connect time per subscriber is 
100 hours per month and 4 hours per individual session. A 
Ricochet modem should be Within 450 meters (about 0.3 
miles) peer-to-peer (another Ricochet modem) or Within 
about 1600 meters of a Ricochet pickup node (located, for 
example, on selected telephone poles in many communities). 
E-mail service is available, using POP3 protocol. E-mail ?le 
attachments up to 5 Mbytes in siZe (total message length) can 
be transferred using Ricochet. San Francisco, Los Angeles, 
Seattle, Wash., DC, major airports and many universities 
and large corporations are noW covered by the Ricochet net 
Work, With other communities to be added in the coming 
years. A high speed netWork service Will be added in 1999. 
[0028] In practice of the invention, information is loaded 
into the PC or SPU through a modem 31, stored, and there 
after played back at a real time rate. The compression algo 
rithms used in the herein-described system are similar (or 
may be identical) to those developed by the Motion Picture 
Experts Group, referred to as MPEG-1 and MPEG-2. Other 
knoWn compression algorithms include G.722, pioneered by 
AT&T. These compression techniques provide speci?c algo 
rithms in Which audio is digitiZed and then compressed a great 
deal. Maximum compression achieved to date that maintains 
adequate quality programming is about 6-6.5 kilobits/sec. 
Typical compressed but high-quality audio data rates lie 
someWhere betWeen 16 and 32 kilobits per second. 
[0029] The internetWork channel 31 routes the selected 
audio and/or text data ?le(s) to the microprocessor 51 using 
any suitable communication means, as discussed above. 

[0030] Communications protocols for implementing this 
service are available and Well knoWn in the art. TWo examples 
are point-to-point protocol (PPP) and transmission control 
protocol/internet protocol (TCP/IP), used for communica 
tions on the Internet. The data transmission control process is 
Well understood and is available in softWare as part of the 
products offered by Netscape, NetCom, America OnLine and 
Compuserve, among others. Terminal emulators, such as a 
microphone and PC phone are available and Well knoWn to 
users of personal computers (PCs). The expansion of Internet 
activity has led to Widespread development of many such 
communications packages for use on PCs. By design, the 
transmission protocol used in the transmission and/ or doWn 
loading channel 29 is matched by a similar protocol that 
resides in the subscriber’s PC. Matching of these tWo proto 
cols alloWs connection to a Website source for audio data 
?les. 
[0031] The data ?les are received at the PC 51 and buffered 
by a ?rst communications terminal 53 and by a buffer and data 
interface 54 (optional) before receipt by a microprocessor 55 
and are preferably stored in a hard drive 57 associated With the 
microprocessor 55. The PC 51 optionally includes a ?oppy 
drive and includes ROM 61, RAM 63, a data command entry 
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module 65 for user communication With the PC, an audio/ 
visual display module 67 and a source of electrical poWer 69. 
The data interface 54 maybe con?gured to recogniZe only one 
or a feW digital formats, such as those that Would be presented 
by a connection to the Internet. Alternatively, the data inter 
face 54 may be a universal data interface that recogniZes any 
of a large number of digital formats that are used With various 
information packages (packets, frames, cells, etc.). A univer 
sal data interface is discussed in Us. Ser. No. 08/643,963; 
this discussion is incorporated by reference herein. 
[0032] Optionally, the microprocessor 55 is connected to, 
or includes, an audio processing module 73 and a loudspeaker 
or other audibly perceptible audio data ?le display 75. A text 
data ?le that arrives at the PC 51 must be converted to an audio 
data ?le before playback over the loudspeaker. If the data ?le 
is already in audio format, the audio processing module 73 
and loudspeaker 75 may receive the converted audio data ?le 
(via a D/A converter) directly from the microprocessor 55, as 
shoWn. Optionally, softWare resident in the microprocessor 
55 provides E-mail ?le interrogation and/ or text-to-speech 
conversion for a received ?le. 

[0033] An E-mail ?le Will usually include a routing sub 
message, appended as a header at the beginning (or as a trailer 
at the end) of the ?le, that speci?es the route folloWed by the 
audio message in moving from the audio message source (the 
person or machine that left the message in E-mail form) to the 
intended recipient’s telephone ansWering machine or service. 
These routing headers include speci?cation of each bridge, 
router, gateWay, etc. passed through by the E-mail message 
and can be quite long. In some instances, the length of a 
routing header can be many times the length of the useful part 
of the message. A routing header that requires 16 lines or 
more of text to print out is not unusual. The E-mail interro 
gation process examines the routing header, and any other 
header information that is speci?ed by the user, is stripped 
from the message so that only the portion of the E-mail 
message that is of interest to the user is recorded in the 
computer hard drive 57 or on the storage and playback unit 
81, discussed in the folloWing. 
[0034] The PC also includes a second communications 
module 77, connected to the hard drive 57 and to a docking 
station 79 that receives a portable, preferably handheld, stor 
age and playback unit (“SPU”) 81. The SPU 81 receives a 
doWnload of one or more selected audio and/or text data ?les 
from the PC, for storage and present or subsequent playback 
of the selection(s). The audio and/or text data ?les are doWn 
loaded and stored on the SPU 81, preferably on a PCMCIA 
card With ?ash memory (referred to collectively as an “SPU” 
for convenience here). The characteristics of a PCMCIA card 
are discussed beloW. 

[0035] An SPU 81 is inserted into the SPU docking station 
79, and audio and/ or text data ?les, selected from commands 
to the host PC, are transferred, in compressed or decom 
pressed format, With or Without encryption, onto the SPU for 
present or future playback. The SPU 81 is carried by the user 
until the user has an opportunity to play back part or all of the 
audio and/ or text data ?les on the SPU. 

[0036] In one embodiment, the SPU 81, shoWn in more 
detail in FIG. 2, includes a docking interface connector 83, 
softWare to implement data transfer from the docking station 
79, a data I/O module 85 connected to the docking connector 
83 and to an on-board microprocessor 87. The microproces 
sor is connected to a memory unit 82, such as ?ash memory, 
and to a ROM 89 and a RAM 91 and optionally includes a 
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hard drive 93 for additional storage. The transfer commands 
reside in the host PC, Where transfer is activated. Optionally, 
a user activates a user data/command module 95 and visual or 

audible display 97 to doWnload data ?le selections to the SPU 
81 and to cause playback of one or more of these selections. 

[0037] If the doWnloaded data ?le is in text format, the data 
?le is ?rst passed through a text-to-speech conversion process 
(optional), Which is preferably implemented in softWare. The 
converted data ?le, noW in audio format, is passed through an 
audio processing module 101 to a loudspeaker or other audi 
bly perceptible display 103 for playback. If the data ?le 
received at the SPU 81 is already in audio format, the text-to 
speech conversion process is not needed, and the audio data 
?le is converted from digital to analog format and passed 
directly to the audio processing module 101 and loudspeaker 
103 for playback. The SPU 81 can be carried around in the 
hand, pocket or other receptacle until the user has an oppor 
tunity to play back one or more selections that have been 
doWnloaded to and stored in the SPU. 
[0038] FIG. 3 illustrates a general procedure for user pro 
cessing, data ?le(s) selection by the user, and doWnloading of 
the selected ?le(s) to a PC. If the user is not already registered 
With the system, the system interacts With the user in block 
111 to obtain registration and to set up a subscription for the 
(new) user. If a user is already registered and active, the 
system checks the registration in block 111. If this registra 
tion is con?rmed, the system alloWs the user to proceed to 
block 113 and to broWse and indicate one or more audio or 
text selections for doWnloading. After the user indicates one 
or more selections, the system proceeds to block 115 and 
doWnloads these selections to the user’s PC, using an inter 
netWork channel for transmission of the selected data ?les. 
[0039] FIG. 4 illustrates a general procedure for playback 
processing of a data ?le at a PC, doWnloading of a data ?le to 
an SPU, and playback of the data ?le at the SPU, after the 
selected data ?les have been doWnloaded to the user’s PC. 
[0040] In block 121, the user has selected playback pro 
cessing at the user’s PC, and the selected data ?les are audio 
processed and playback at the PC for user-initiated playback 
at the PC. Alternatively, in block 123, the user has selected 
SPU playback, and the system transfers the selected data ?les 
to the SPU for storage. The selected (downloaded) data ?les 
are then audio processed at the SPU, in block 125, for user 
initiated playback at the SPU. 
[0041] FIG. 5 is a table illustrating processing options for a 
data ?le taken from various sources before the data ?le is 
played back as an audibly perceptible signal. In a ?rst option, 
a selected data ?le is already in audio format. The data ?le is 
digitized (if this has not already been done) in a ?rst process 
ing step, then optionally compressed and/or encrypted for 
transmission to the user’s PC as an audio format ?le. The 
received ?le is processed and played back by the user as an 
audio format ?le. 
[0042] In a second format, the selected data ?le is in text 
format, and the ?le is passed through Without further digiti 
zation and is optionally compressed and/ or encrypted for 
transmission to the user’s PC as a text format ?le. The 
received ?le is passed through a text-to-speech conversion 
process and is processed and played back by the user as an 
audio format ?le. 
[0043] In a third format, the selected data ?le is available as 
a visual text ?le and is scanned, passed through optical char 
acter recognition (“OCR”) processing and digitized in a ?rst 
processing step. This produces a text data ?le. The selected 
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?le is optionally compressed and/or encrypted for transmis 
sion to the user’s PC as a text format ?le. The received ?le is 
passed through a text-to-speech conversion process and is 
processed and played back by the user as an audio format ?le. 
[0044] In a fourth format, the selected data ?le is in text 
format, and the ?le is digitized and passed through a text-to 
speech conversion process in a ?rst processing step. The data 
?le is then optionally compressed and/or encrypted for trans 
mission to the user’s PC as an audio format ?le. The received 
?le is processed and played back by the user as an audio 
format ?le. 
[0045] In a ?fth format, the selected data ?le is available as 
a visual text ?le and is scanned, passed through optical char 
acter recognition (“OCR”) processing, digitized and passed 
through a text-to-speech conversion process in a ?rst process 
ing step. The selected ?le is optionally compressed and/or 
encrypted for transmission to the user’s PC as an audio format 
?le. The received ?le is processed and playedback by the user 
as an audio format ?le. 

[0046] FIG. 6 is a How chart illustrating a playback proce 
dure-according to the invention, Where the received data ?le is 
already in audio format. In step 131, the operating program is 
loaded and activated. In step 133, one or more stored audio 
data ?les is selected for playback. In step 135, playback is 
activated, and the operating program begins reading an audio 
data ?le, in step 137, and performs D/A conversion, in step 
139. In step 141, the audio data ?le is passed through audio 
processing, and the audio processed data ?le is delivered to 
the loudspeaker for audible display (playback) in step 143. 
The system then ends playback or recycles for another audio 
data ?le selection in step 145. 
[0047] FIG. 7 is a How chart illustrating a playback proce 
dure according to the invention, Where the received data ?le is 
in text format. In step 151, the operating program is loaded 
and activated. In step 153, one or more stored audio data ?les 
is selected for playback. In step 155, playback is activated, 
and the operating program begins reading a text data ?le, in 
step 157. In steps 159, 161 and 163, the system optionally 
performs E-mail ?le interrogation, text-to-speech conversion 
and D/A conversion. In step 165, the data ?le (noW in audio 
format) is passed through audio processing, and the audio 
processed data ?le is delivered to the loudspeaker for audible 
display (playback) in step 167. The system then ends play 
back or recycles for another audio data ?le selection in step 
169. 

[0048] One embodiment of the SPU 81 and its memory unit 
82 is a PCMCIA-type format card, With ?ash memory 
included in the PCMCIA card. The PCMCIA card, in its 
present design, is a 68-pin module, With plug-in being pro 
vided by pin-and-socket connectors, With the pins being 
arranged in tWo roWs of 34 pins each. The card operates With 
a memory-only interface or With an input/output interface. In 
a memory-only con?guration, the pin assignments include j 
ground pins (l_ji4), k Vcc pins (l_ki2), data bit pins 0-15, 
address bit pins 0-25, m card enable pins (l_mi2), an output 
enable pin, a Write enable pin, a card detect pin, a card reset 
pin, n programming supply voltage pins (l_ni3), and 7 spe 
cial purpose pin assignments, including ready/busy pin, Write 
protect pin, register select pin, supply voltage detect pins, 
Write protect pin and reserved pins. In an input/output con 
?guration, the special purpose pins become interrupt request, 
I/O port bit count (l6-bit; yes/no), input port acknoWledge, 
register select, I/) enable, audio digital Waveform, card status 
changed, I/O read and I/ O Write. 
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[0049] An Execute-In-Place option allows a computer con 
nected to the card to execute programs directly from instruc 
tions and/ or data provided on the card. 
[0050] The card uses 3.3 volts or 5 volts supply for Vcc and 
provides 64 Mbytes of memory address space (SRAM, 
MaskPROM, OTPROM, EPROM, EEPROM or Flash 
Memory), With retrieval time of 100, 150, 200, 250 or 600 
nsec. I/O registers for the PCMCIA card have either 8 bits or 
16 bits Width. The card thickness may be either 3.3 mm or 5 
mm or 10 mm. Card length and Width are approximately 85.6 
mm and 54 mm, respectively. 
[0051] The card has ?ve layers of operation standardiza 
tion. The loWest layer is physical and speci?es electrical and 
card interface characteristics. The second layer, basic com 
patibility, speci?es minimum memory siZe, minimum 
memory speed, data structures used, etc., optionally includ 
ing speci?cation of the Card Information Structure. The third 
layer, data recording format, speci?es hoW card data are 
physically organiZed on the card (blocked vs. unblocked, With 
or Without check sum included, etc.), analogous to format 
speci?cations of a ?oppy disk. The fourth layer, data organi 
Zation, speci?es hoW data are logically organiZed on the card, 
including the operating system used, Whether the Execute-In 
Place option is used, Whether ?ash ?le memory is used, and 
application-speci?c information. The ?fth layer speci?es 
standards that are speci?c to a particular operating environ 
ment. Only compliance With the ?rst tWo layers is required 
currently. 
[0052] A Web page can be designed and implemented to 
alloW a user to interact With the audio data ?le system and to 
doWnload selections from an audio library. Design and imple 
mentation of a Web page is discussed, from different points of 
vieW, by Brian Pfaffenberger, Publish It On The Web, Aca 
demic Press, NeW York, Second Edition, 1997, by Roger C. 
Parker, Guide To Web ContentAnd Design, MIS Press, Henry 
Holt & Co., NeW York, 1997, and by AndreW Sather et al in 
Creating Killer Interactive Web Sites, Adjacency, 1997. 
Design of an interactive server is discussed in detail by 
Stephen Walther in Active Server Pages Unleashed, Sams.net 
Publishing, Indianapolis, 1998, pp. 470-475 and elseWhere, 
and by Richard Wagner et al in Java Script Unleashed, Sams. 
net Publishing, Indianapolis, Second edition, 1997, pp. 338 
359 and elseWhere. 

1. An information distribution system comprising: 
an audio ?le library; 
a customer database including subscriber information 

regarding a subscriber to the distribution system, said 
subscriber information being registered in said customer 
database; and 

a communication unit con?gured to provide a daily trans 
mission of an audio ?le in said audio ?le library to a 
terminal apparatus of the subscriber in response to a 
request from the subscriber Who is registered in the 
customer database, said audio ?le being periodically 
updated With neW content. 
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2. The information distribution system according to claim 
1, Wherein said the audio ?le is digitiZed and compressed in 
MPEG format prior to being transmitted via said communi 
cation unit. 

3. The information distribution system according to claim 
1, Wherein the audio ?le includes an audio program created 
for radio or television. 

4. The information distribution system according to claim 
1, Wherein the audio ?le includes at least a portion of a daily 
neWs item. 

5. The information distribution system according to claim 
1, further comprising: 

a text ?le library, 
Wherein said communication unit is con?gured to perform 

a daily transmission of a text ?le in said text ?le library 
to the terminal apparatus. 

6. The information distribution system according to claim 
1, further comprising: 

a text ?le library stored in memory; and 
a text-to-speech conversion unit con?gured to convert a 

text ?le into an audio ?le, 
Wherein said communication unit is con?gured to perform 

a daily transmission of the audio ?le converted by said 
text-to-speech conversion unit to the terminal apparatus. 

7. The information distribution system according to claim 
1, Wherein the communication unit is con?gured to perform a 
Wireless transmission of an audio ?le in said audio ?le library 
to the terminal apparatus. 

8. A terminal apparatus, comprising: 
a communication unit con?gured to Wirelessly doWnload 

an audio program via a remote server, in response to a 
selection by a user, said user being registered for doWn 
loading via said remote server in Which the user is 
already registered, 

a storage unit con?gured to store the doWnloaded audio 
program; and 

a playback unit con?gured to play back the audio program. 
9. The terminal apparatus according to claim 8, Wherein 

said communication unit is con?gured to communicate With 
another terminal apparatus via peer to peer communication. 

10. The terminal apparatus according to claim 8, Wherein 
said communication unit is con?gured to doWnload the audio 
program Which is digitiZed and compressed in MPEG format. 

11. The terminal apparatus according to claim 8, further 
comprising: 

a phone function. 
12. The terminal apparatus according to claim 8, further 

comprising: 
a text-to-speech conversion unit con?gured to convert a 

text ?le into an audio ?le, the text ?le being doWnloaded 
from the remote server in response to a selection by the 
user by said communication unit, 

Wherein said playback unit being con?gured to play the 
audio ?le once converted by said text-to-speech conver 
sion unit. 


