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‘Abst.ract

Disclosed is an optical storage device in the form of a compact disc

recorder which includes sound receiving means for receiving analog signals, a
convertor connected to the sound receiving means for converting.the received
analog signals into digital data, data storage structure communicatingly connected
to the convertor for receiving the digital data from the convertor and storing the

digital data received, and a compact disc recordable drive communicatingly

connected to the data storage structure for receiving the stored digital data from

the data stbrage structure and recording the digital data onto a compact disc

received by the compact disc recordable drive.
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DEVICE FOR EDITING AND NON-VOLATILE OPTICAL STORAGE OF DIGITAL
AUDIO

This is a divisional of Canadian Patent Application No. 2,769,736, filed
February 27, 2012, which is a divisional of Canadian National Phase Patent Application Serial

No. 2,295,618, filed July 8, 1998.

Background

The present invention relates generally to audio recording devices, and relates
specifically to a novel recording device for recording onto a cé)mpact disc or other optical

storage media.

Present audio tape recorder/players provide for both audio recording onto a

cassette tape and play back of the audio recording, and are generally relatively easy to
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use. The typical audio tape recordet/player has several push-buttons which allow a user
to have the device perform a number of functions in connection with the cassette tape.
Normally, a push-button is provided for each of the following functions: pause, stop,
rewipd, fast forward, play and record.

In addition to being easy to use, some audio tape recorder/players provide
additional advantages by way of advanced features. For example, some provide that one
can determine a recording sound level before or during a recording, and set or adjust a

' recording gain level in response thereto. Spcciﬁcally, some provide a digital display,
such as an LED display, that indicates the sound level which will be recorded (or which
is being recorded) onto the cassette tape, and provide a rotary knob, or other type of
adjustor, which one can a;ij ust in order to set (or adjust) the recording gain level.
However, even these more advanced audio tape recorder/players do not provide that one

~ can liéten to how the recording actually sounds until after the sounds are recorded onto
the tape. In other words, the typical audio tape recorder/player does not allow one to
truly “audition” a rccoraing before if is actually recorded onto a cassette tape. Asa
result, several “takes” may be required befo;e an acceptable recording is obtained. A
recording may b.e unacceptable .becau'se of: a-number of reasons such as, for example,
because the recording gain level was set too low or too high.

Additionally, present audio tape recorder/players do not provide an easy way to
vafy the order in which a set of sounds, such as a set of songs, will appear on the

cassette tape. Because an audio tape recorder/player records essentially what it “hears™

or receives, in real time, it is not possible to easily customize the order in which sound

tracks, such as songs, will appear on the recorded tape.

Another disadvantage of audio tape rccorder/playefs 1s that they produce analog
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recordings, and‘analog recordings have a lower sound quality than do digital recordings.
Fmthcrmorp, cassette tapes are not as durable as compacf discs. For example, a dirty
tape head may effectively destroy a cassette tape upon play back. For these reasons,
cassette tapes are no longer the standard in the music industry, and compact discs are
now en vogue. Therefore, wﬁile the demand for audio tape recorder/piayers has
decreased, the demand for compact disc players has been increasing.

Like present audio tape recorder/players, present compact disc players are also
;elati\;cly easy to use and provide push-button controls, with a push-button being

provicied for each of the following functions in connection with the compact disc:
pause, stop, track reverse, track forward and play. The track reverse and track forward
functions of the present-day compact disc player are much like the rewind and forward
functions, respectively, of the present-day audio tape recorder/player. However, the
nature of compact discs provides that the track reverse and track forward functions of a
compact disc player are more useful than the respective rewind and fast forward
functions of an andio tape recorder/player. Specifically, holding the track reverse or
track forwa;d push-button down provides that the compact disc player skips back or
forward, respectively, within a given sound tréck. In contrast, tapping the track reverse
or track forward push-button on the compact ajsc player provides that the compact disc
player very quickly skips back or ahead, respectively, to the previous or next sound
track on the compact disc. Because of the general nature of cassette tapes, this latter
feature cannot effectively be provided on audio tape recorder/players.

. As mentioned, compact disc players provide certain advantages over audio tape
players. Compact disc players play back digital sound recordings from a compact disc,

and digital sound recordings have a higher sound quality than do analog signal
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recordings. Also, compact disc players provide for fast movement to the previous or
next sound track. However, while audio tape recorder/piayers provide that one can
record onto a ;:assette tape, most presently generally available compact disc players do
not provide that one can record onto a compact disc.

- Those compact disc recorders which are generally available record onto a
compact disc in real time and do not provide any true editing functions. For example,
some compact disc recorders now available provide that a source device, such as a
compact disc player or a cassette tape player, is first connected to inputs of the compact
disc recorder. Then, as the source device is operated to begin playing music from the
source medium, the compact disc recorder is operéted fo begin recording. Therefore, as.
the source device is playing music, the compact disc recorder records the music in real
time, as the compact disc recorder receives the music through its inputs.

There are many disadvantages to having‘ to record in real fime. One
dis:;’tdvantage is that editing is severely limited. If a mistake is made, the mistake is
generally non-correctable. For example, if one begins recording the wrong song onto
fhe cc;mpact, disc or begins recording a song at the wrong volume, the mistake cannot
readily be corrected. One would have to start over, and begin recording onto a new
compact disc. Another disadvantage .to having to record in real fime is that if one
wishes to make several identical compact discs, one would need to re-play all of the
source music into the compact disc recorder. Of course, this effectively provides more
opportunities for mistakes to be made while recording. Furthermore, if one wishes to
make a second compact disc much like a éompact disc which was made previously, with

the exception of one song being replaced by another, one would need to re-play all of

the previous source music into the compact disc recorder in addition to *having to play
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the new song into the recorder. Likewise, if one wishes to make a second compact disc
much like a compact disc which was made previously, with the exception of the songs

on the second compact disc appearing in a different sequence, one would need to re-play

all of the prcvious source music into the compact disc recorder, albeit in a different

order. )

" Some other compact disc recorders now available include two compact disc-
trays--one tray for playing music from a compact disc, and one tray for recording the
music onto another compact disc. In other words, music is recorded from tray-to-tray.
This type of compact disc recorder presénts many of the same di_sadvantages as
discussed above because the recording is still done in real time.

" Most of the compact disc recorders presently available can play music from a
standard compact disc, thereby operating like a standard compact disc player. However,

‘the devices generally cannot play back music whiv;h was received previously by the
dcvicé unless the compact disc containing that music is first inserted into the fray of the
device.

Another disadvantage to the compact disc recorders which are presently
generally available is that the devices cannot be used to record onto standard CD-R
discs which can be played back usi;lg any standard compact disc plaj(cr. Standard CD-R

| rccoraable compact discs (as opposed to discs marked “for consumer use”) are presently
wide!y available, are inexpensive, and can be played back using any standard compact
disc player.

The present invention is directed at solving the disadvantages discussed

hereinabove.
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Objects and Summary of the Disclosure

Embodiments of the present invention provide a compact disc recorder which
provides advantages not generally provided by other presently available compact disc

recorders.

Another embodiment of the present invention provides a compact disc recorder
which can be used to store music tracks as easily as using a modern-day audio tape

recorder/player.

A further embodiment of the present invention provides a compact disc

recorder that provides that one can listen to a stored sound track betore the sound track 1s

recorded onto a compact disc (i.e. truly “audition” a recording).

Still another embodiment of the present invention provides a compact disc

recorder that provides that one can easily customize the order in which sound tracks will

appear on a compact disc.

Yet still another embodiment of the present invention provides a compact disc

recorder that can play back music which was received previously by the recorder without a

compact disc containing that music being first inserted into the device.

Yet a further embodiment of the present invention provides a compact disc

recorder that can be used to record onto computer-compatible compact discs which are

presently widely available, are inexpensive, and can be played back using a standard compact

disc player.
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Another aspect of the invention provides an apparatus for permitting a user to
selectively read and write digital data defining at least a plurality of musical sound tracks, and
to manage at least said plurality of musical sound tracks to facilitate playing of said sound
tracks selected by the user in a desired order, said apparatus comprising: a unitary, integral
housing having at least one control panel and containing at least one memory and at least one
processor connected to said at least one memory and configured to manage and selectively
access and play the sound tracks stored in said at least one memory; a digital display 1nstalled
in said housing and being visible with said at least one control panel, said display being
controlled by said at least one processor, wherein said at least one processor 1s configured to
control said display to display a plurality of menus, wherein said menus include at least one of
the names of said sound tracks and a list of groups of names of said sound tracks; a headphone
jack in said housing; an amplifier connected to said at least one processor and said headphone
jack and configured to amplify audio output signals produced during playing which are
transmitted to said headphone jack; and at least one touch-operable control in said housing for
controlling said at least one processor, said at least one control enabling the user to select and
play individual sound tracks from said menus, said at least one control being touchable to
control the volume at which said sound tracks are played; said at least one touch-operable
control further comprises at least one manually operable function controller located on said at
least one control panel for controlling said at least one processor to cause said apparatus to
selectively carry out at least two of the functions start, stop, pause, advance and reverse the

playing of sound tracks.

Embodiments of the present invention provide an optical storage medium
recorder, such as a compact disc recorder, which includes sound receiving means for receiving
analog signals, a convertor connected to the sound receiving means for converting the

received analog

6a
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signals into digital data, data storage structure communicatingly connected to the

convertor for receiving the digital data from the convertor and storing the digital data
received, and an optical storage drtve, such as a compact disc recordable <51rive,
communicatingly connected to the data storage structure for receiving the stored digital
data from the data stbragé structure and recording the digital data onto an Opticél storage
medium, such as onto a compact disc, received by. the optical storage drive.

A preferred embodiment of the present invention envisions a compact disc
recorder émbodied in a housing and including at least one analog line-in jack on the
housing for receiving analog signals, an analog-to-digital convertor within the housing
coﬁneétéd to the at least one analog line-in jack for converting the analog signals
received by the analog line-in jack into digital data, a central processing unit
communicatingly connected to the analog-to-digital convertor for receiving digital data,
data storage structure communicatingly connected to the central processing unit for
receiving digital data from the central processing unit and storing the digital data
received, a digital-to-analog convertor connected to the central processing unit for
receiving digital data, a compact disc recordable drive communicatingly connected to
the central processing unit for receiving digital data stored in the data storage structure
and for recording the digital data onto a compact disc received by the compact disc
recordable drive, audio output structure connected to the digital-to-analog convertor for
receiving.analog signals therefrom and for outputting the analog signals received, and a
display device connected to the central procegsing unit. The central processing unit is
configured for displaying information on the display device relating to sound tracks

stored in the data storage device, and there are input keys on the housing

communicatingly connected to the central processing unit for manipulating the
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information displayed on the display device. The central processing unit is also
configured so that at least one of the input keys can be operated to selectively store
sound tracks in the data storage structure and so that at least one of the input keys can be
used td selectively display a master song lisf aﬁd at least one session song list on the
display device, where the master song list lists all the sound tracks stored and available
in the data storage structure, and the session song list lists a particular group of sound
tracks which were previous.ly selected to be 1n that particular session using at leas£ one
of the input keys. The central processing unit is also configured so that at least one of
the input keys can be operated to output analog signals through the audio output
structure ;elating to sound tracks previously stored in the data storage structure.
Preferably, the central processing unit is also confi guréd so that at least one of
the input keys can be operated to perform at least one of the following editing functions:
to coﬁ;b_ine a plurality of stored sound tracks into a single stored sound track, to split a
single stored sound track into a plurality of stored sound tracks, to trim a stored sound
track, to convert a stored sound track so that the sound track has a different amplitude,
and to convert a stored sound track so that the sound track either fades in or fades out.
Still .further, the central processing unit is also preferably contigured so that at least one

of the input keys can be operated to control play back of a compact disc received by the

compact disc recordable dnve.

Brief Description of the Drawings

The organization and manner of the structure and function of the invention,
together with further objects and advantages thereof, may be understood by reference to

the following description taken 1n connection with the accompanying drawings, wherein
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like reference numerals identify like elements, and in which:

FIG. 1 is a perspective view of a compact disc recorder in accordance with an
embodiment of the present invention;

FIG. 2 1s a view of the front of the compact disc recorder illustrated in FIG.1:

f’IG. 3 is a view of the back of the compact disc recorder illustrated in FIGS. 1
and 2;

FIG. 4 is a simplified block diagram of the internal components of the compact

disc recorder illustrated in FIGS. 1 and 2;
N FIG. Sa is the left half of a more detailed block diagram of the internal
components of the compact disc recorder illustrated in FIGS. 1 and 2;
FIG. 5b 1s the right half of a more detailed block diagram of the internal
components of the compact disc recorder illustrated in FIGS. 1 and 2;

FIG. 6 is a circuit diagram of analog components of the compact disc recorder

illustrated in FIGS. 1 and 2; and

FIGS. 7-23 illustrate some of the different possible screen displays of the

compact disc recorder illustrated in FIGS 1 and 2.

Description

While the present invention may be susceptible to embodiment in different
forms, there is shown in the drawings, and herein will be described in detail, an
embodiment with the understanding that the present description is to be considered an
exemplification of the principles of the invention and 1s not intended to limit the
invention to that as illustrated and described herein.

Shown in FIG. 1 1s an optical storage device or compact disc recorder 30 in
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accordance with an embodiment of the present invention. The compact disc recorder 30
is a easy-to-use stand-alone audio recording device that can receive signals from an
analog audio source and produce digital recordings onto a compact disc. As will be
- described, the bompz:u:t disc recorder 30 has memory so sound tracks can be stored

fﬁerein and selectively played back. In this regard, the compact disc recorder 30 can be
effectively emp loyed as a modem-day juke box. Additionally, the fact that the compact
disc recorder-30 includes non-volatile memory which provides that saved sound tracks
can be reviewed, or “auditioned”, béforc being burned onto a compact disc. Preferably,”
the compact disc recorder 30 has many enhanced functions allowing for the advanced
editing of stored sound tracks, and can be used to play back standard, commerciaﬂy
available compact discs. These advantages as well as many others will be apparent after
reading the following description of tﬁe compact disc recorder 30.

Internal compbnents of the compact disc. recorder 30 are protedted by a bousing
32, which may be a fabricated metal case much like those of standard stereo decks such
as cassette decks and compact disc blayers. As shown mn FIG. 1, the housing 32 has a
front panel 34, a baék.panel 36, sides 38, a top 40 and a bottom 42. The housing 32 xr;ay
.incorpdratc, or have attached thereto, standard computer bay/mounting haxdware; such

as rails for drive mounting, one or more slots for circuit board mounting, and other

mounting attachment structure.
As shown in FIGS. 1 and 2, the front panel 34 of the compact disc recorder 30 is

an injection-molded front bezel 44 which providés, essentially, a user interface which
displays information to a user and provides means for allowing the user to program and

control the compact disc recorder 30. The front bezel 44 has a digital graphic display

device 46 thereon. The digital graphic display unit 46 1s, for example, a 240 x 64 dot

10
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graphics LCb with LED back-light, or may be a type of pla.sma display and/or‘a group
of lamp devices. Regardless, the digital graphic display device 46 provides that the
comp‘act. disc recorder 30 can communicate certain information to the user in connection
with the operation, control and programming of the compact disc recorder 30. In
addition, the digital graphic display unit 46 may also be a graphic user interface, such as
a touch .screen whereby a user can operate, control and program the compact disc -
recorder 30 by physically touching the digital graphic display unit 46 with a finger, light
pen, or some other object.
The front bezel 44 also provides a means to give editing commands to embedded
- software (to be discussed later herein) for ordering, auditioning and playing back sound
tracks stored in the coml;act disc recorder 30, prior to recording the tracks onto a
compact disc. ‘Speciﬁcally, the frént bezel 44 has a set 48 of six transport control push-
buttons 41, 43, 45, 47, 49, 50 thergon for providing that the user can control the
functioning of the compact disc recorder 30. The set 48 of push-buttons are identical to
those typically found on present-day compact disc players, but also includes a push-
button to direct the compact disc recorder 30 to en'Fer a record mode as will be described
more fully later. In other words, there 1s a separate bﬁéh-buﬁpn provided for each of the
following functions of the compact disc reco.rder' 30: stop (button 41), pause (button 43),
reverse track (button 45), play (button 47), forward track (button 49) and record (button

50). The front bezel 44 also includes a second set 52 of six push-buttons 53, 55, 57, 59,

61, 63 each of which relates to certain ﬁmctions of the compact disc recorder 30 relating
to programming the compact disc recorder 30 and editing sound tracks previously stored
therein. I;referably, the second set 52 of push-buttons allows a user to access and

interact with menus displayed on the digital graphic display device 46. This will be

11
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described in more detail later herein. Preferably, both sets 48 and 52 of push-buttons on
the front bezel are illuminated, such as by LED:s.

The front bezel 44 also includes optical storage medium receiving structure so
that an optical storage medium may be inserted into an optical storage drive. As shown, |
the optical storage medium receiving structure and optical storage drive may compriée a
compact disc tray 54 and a combact disc tray eject/retract button 56 where the compact
disc tray 54 forms a portion of a compact disc recordable drive 58 (see FIGS. 4 and 5)
that is housed within the housing 32 of the compact disc recorder 30. PréSSing the
compact disc tray eject/retract button 56 one time provides that the CD tray 54 on the
front bezel 44 opens and extends to allow the insertion of a compact disc into, or the
removal of a compact disc from, the compact disc recordable drive 58 housed within the
housing 32 of the compact disc recorder 30. Pressing the compact disc tray eject/retract
button 56 again-provides that the compact disc tray 54 on the front bezel 44 rctracté and
closes to provide that the compact disc recordable drive 58 can interact with me
compact disc. Alternatively or additionally, the compact disc recorder may be
configured such that one of the push-buttons can be used to open and close the compact
disc tray 54. The compact disc recordable drive 58 may be provided such that a
plurality of cbmpact discs may be inserted thercih. To this end, the compact disc tray 54
rﬁay open to provide access to more than one compact disc, or the compact disc
recordable drive 58 may have more than one compact disc tray 54. Instead of a compact

disc recordable drive 58, the device may include some other type of optical storage

device such as a DVD recorder.

Further, the front bezel 44 includes analog/digital controls, thus providing a

means to operate a recording, or input, signal level and the play back, or output, signal

12
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level. Spcciﬁcélly, the front bezel 44 includes gain adjustors 60 thereon comprising two
single-ﬁnn rotary potentiometers 62 and 64 for controlling the input gain of each of the
right and left channels, 66 and 68, respectively, of a line-in jack 70, which, as shown iﬁ
FIG. 3, is on the back panel 36 of the compact disc recorder 30. Indicia mz;y be
provided on the front bezel 44 1n the vicinity of the gain adjustors 60 to indicate which
adjustor 60 corresponds to the right c-:hannel, and which adjustor 60 corresponds to the

" left channel. As shown in FIGS. | and 2, the front bezel 44 also includes a volume
adjus;er-’}Z which comprises a dual-tum rotary potentiometer 74 for controlling the
output volume to a headphone jack 76, also located on tﬁe front bezel 44. Preferably,
the headphone jack 76 on the front bezel 44 consists of a standard one-quarter inch,
gold-plated headphone jack. Additionally, as shown, the front bezel 44 may include a
remote control signal receiving window 77 for receiving and/or sending signals to
and/or from a remote control which may include buftons corresponding to either or both
sets 48 and 52 push-buttons provided on the front bezel 44 of the cofnpact disc recorder
30 as well as a display screen. Finally, also included on the front bezel 44 of the
compact disc recorder 30 is a poﬁer switch 79 which may be 1lluminated with an LED
like the other push-buttons on the front bczcl: 44, As shown, the front bezel 44 may also -
include a microphone 75 for receiving a user’s voice and operating in response thereto.

As mentioned, and as shown in FIG. 3, the back panel 36 of the compact disc

recorder 30 includes a line-in jack 70 having a right channel 66 and a left channel 68.

The line-in jack 70 provides that the compaét disc recorder 30 can receive stereophonic
signals from an external source, such as from a tape deck, a compact disc player, a

stereo radio receiver, or practically any other analog audio source. The back panel 36 of

the compact disc recorder 30 also includes a line-out jack 78 having a right channel 80

13
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and a left channel 82. The line-outjacic 78 provides that the compact disc recorder 30
can transmit stereophonic signals to a pre-amplifier or amplifier, such as to a stereo
radio receiver, or even to a standard cassette deck. Preferably, each of the line jacks 70
and 78 is a standard RCA jack having about 10,000 Ohms of impedance, and is color-
coded for stereo connection to an existing stereo system. For example, the right
channels 66 and 80 may be colored red, and the left channels 68 and 82 may be colored
white. Indicia may also be provided in the vicinity of the jacks 70 and 78 to indicate the
respective channels thereof. As shown, there may also be provided balanced input jacks
71 and 73 in the form of one-quarter inch jacks.

The back panel 36 also includes a power supply cord (not shown) that can be
plugged into a common household electrical outlet to provide power to the compact disc
.recordér 30 when the power switch 79 on the front bezel 44 is pressed. Depending on
the cénﬁguraiion of the compact disc recorder 30, the power supi)ly co;d can be
providcci to operate either with a 115 Volt/60 Hz elect.rical outlet which is commonly
found 1n Umited Statcs households, or with a 230 Volt/50 Hz electrical outlet which is
commonly found in other countries.

As mentioned, the back panel 36 preferably includes standard RCA input jacks
66 and 68 as well as balanced inputs 71 and 73. In addition to, or instead of;, these input
lines, the. back panel 36 may also include a single line stereo input. Also, in addition to,
or instead of, the headphone jack 76 and the line-out jack 78, the back panel 36 may also
include' a single line stereo output. The single line stereo input and output may each
comprise a standard, one-eighth inch TRS stereo jack. The single line stereo input

would provide that the compact disc recorder 30 can receive both channels of an

external sound source through a single jack. Likewise, the single line stereo output

14
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would provide that the compact disc recorder 30 can transmit both channels of a stereo
signal through a single jack. The back panel 36 may, of course, include still other lines
in and out. For example, the back panel 36 may include a standard one-eighth inch
mono combination line/microphone input jack. In fact, the one or more input lines in
and out may be providéd on the front bezel 44 1n addition to, or instead of, the back
panel 36. The number of inputs and outpufs and locations thereof is not imperative.
Furthermore, an amplifier can be provided in the conipact disc recorder 30, and speaker
. oufput jacks can Bc provided on the back panel 36.

Regardless of the type of lines in and out provided, one having ordinary skill in
the art would recognize that a c'orrcsppnding gain or volume a@j ustor may be prﬁvided
associated therewith. Aiterqaﬁvely, it can be provided t-hat the gain of all the available
inputs can be controlled by the gain adjustors 60 specifically shown in FIGS. 1 and 2,
such that a single knob contr;)ls the gain for a plurality of inputs. Likewise, it can be
provided that the volumé.of all the.available outputs can be controlled by the volume
adjustor 72 specifically shown in FIGS. 1 anq 2, such that a single knob controls the
volume for a pluﬁﬁ& of outputs. Of course, all adjustors can be provided
electronically, such as on the digital graphic display device 46. |

As sixown in FIG. 3, furthening thé versatimy of the compact disc recorder 30, .
tﬁc back panel 36 thereof incflﬁdcs a SCSIport 84, The SCSI port 84 provides that the
compact disc recorder 30 caﬁ com;nunicaté with a personal computer (PC) to create or
dup licat.c multi-media bD—ROMs, or backup and restore data onto a PC. To this end,
the SCSI port 84 provides active termination and a thumb-wheel (not shown) 1S

preferably provided in association therewith to allow the user to identify the device

. number (generally from zero to six) the PC should regard the compact disc recorder 30.

)
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- To connect to a PC, a SCSI interface cable 1s connected to both the SCSI port 84 on the

compact disc recorder 30 and to a SCSI card on the PC. To select the SCSI

functionality of the compact disc rcccrder 30, a selector switch can be provided on the
front bezel 44 or back panel 36 of the device 30. Alternatively, the compact disc
recordcx; 30 may be configured such thal' the display device 46 and one of the input keys
52 can be used to select the SCSI funcuon of the device 30. St111 further, the compact
dlSC recorder-30 may be conﬁgured for automatlcally sensing that aPCis connected to
the SCSI port 84, and automatically responding thereto by entering a SCSI mode.

- 'l:hc internal components of the ccmpact disc recorder 30 and connections
therebetween will now be described with reference to FIG. 4. As shown, two input lines
86'and 88 are connected to a signal conditioning unit 90. The input lincs 86 and 88
rep cesent analog signals received from one or more of the inputs mentioned
hcreix;abovc, such as from the right and left channels 66 and 68, respccﬁvcly; of the
line-in jack 70, from the balanced inputs 73 and 71, from the single line stereo input |
and/or from a combination line/microphone input jack. The signal conditioning unit 90
clodiﬁes the gain and frequency response of tlcc analog signals carﬁed by the input lines
86 and 88 in ocdcr to optimize saclc for input to an analog-to-digital converter 92, which

is connected to the signal conditioning unit 90.. The signal conditioning unit 90 1s not

"only connected to the analog-to-digital converter 92, but also to a control bus. A central

processmg unit 94, such as a n'ncroprocessor having software cmbcdded therem, 1S
mcorporated on-a circuit board along with sound card (CODEC) structure a SCSI
interface and all principal input and output connections, and is also-connected to the

control bus. Preferably, the cmboddcd command structure is based on the standard

SéSI operating commands for CD-R devices. The connection of the central processing
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unit 94 to the control bus provides that the central processing unit 94 can control all the
other devices which are connected to the control bus, such as the signal conditioning
unit 90. The signal conditioning unit 90 modifies the gain and frequency response of
the aﬁa]og signals carried by the input lines 86 and 88 under control of the central
processiﬁg\ unit 94 over the control bus.

As shown, in addition to being connected to the signal conditioning unit 90, the
analog-l;o-digital converter 92 is also connected to the control bus. The analog-to-digital
cor;verter 92 samples each of the analog input signals received from the signal
conditioning unit 90, and converts the analog signals to digital data, or a digital word.

- The analog-to-digital converter 92 performs this function under control of the central

processing unit 94 over the control bus.

Also connected to the control bus 1s a disc storage controller 96, and the disc
storage controller 96 is also éonnected to a disc subsystem bus to which is connected the
compact disc recordable drive 58 and possibly a secondary compact disc recordable
drive 108, if provided. The secondary disc recordable drive 108 may be identical to the

compact disc recordable drive 58, or may comprise a means to store and/or read digital

information on or from a magnetic or optical disc. For example, the secondary disc

recordable drive may comprise a DVD recorder. In fact, the compact disc recordable
drive 58 may comprise a DVD recorder, and a secoﬁdary recordable drive need not even
be provided. However, should there be included a secondary disc recordable drive 108
which is identical to the compact disc recordable drive 58, the front bezel 44 may |

include a second compact disc tray, and a second compact disc tray eject/retract button

associated therewith, or may provide that the single compact disc tray 54 can provide a

compact disc to both of the compact disc recordable drives 58 and 108. The disc storage
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controller 96 %;;entially amounts to' an int:crfacc between the data storage or retrieval -
requests from the central processing unit 94 and the disc s;lbsystcm bus. To facilitate
tile con&ol‘ and programming of the central processmg unit 94 itself, an input key unit
- 98, essentially comprising the two sets 48 and 52 of pxjcviouslyidcscribe& user
interactive switchés on the -fmnt bc;:zel 44 of the corﬁpact disc recorder 30, is connected
to the control bus. The digital graphic di;play device 46 located on the front bezel 44 of
the compact-disc recorder 30 is_also connected to the control bus; therefore, the ceg&al
processing unit 94 can c;)r}trol and drive the digital graphic disPIay'de;rici: 46.
Also connected to the control bus 1s a digital-to-analog converter 100. ‘

Therefore, the central processing unit 94 can control the operation thereof over the

control bus. Specifically, the digital-to-'analog converter 100 converts digital ihput

received from a data bus under control of the central processing unit 94. As shown,

WP Wheee & el WS = w———

connectcd to the di.gi-tai-{o:;;;log‘convencr 100 are two outpl.;t lines 102 and 104 for
communicating the produced analog signals to any of the outputs already mentioned,
namely, the right .and left channels 80 and 82, respectively, of the line-out jack '}8, the
single line stereo oufput, the headphone jack 76, any balanced inputs provid;d, or any
‘other outguis provided on the device 30. Should the function selector switch (or other
méans of setting the function of the compact disc recorder 30, if not automatically
detected by the compact disc recordér 30) be set to select the SCSI device finction of
the compact disc recorder ‘30, a d1g1tal signal output -would pras§ the digital{o-a.nglog
converter 100 and proceed directly to the SCSI port 84 and then to a connected PC.

As shown, the analog-to—digifal convertor 92 is also connected to a data bus.

Additionally, the SCSI port 84 is connected to the data bus along with the central

processing unit 94. This provides that the digital .sign'al input received through the SCSI
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port.84 can proceed to the central processing unit 94 without having to travel through
the analog-to-digital converter 92. In this case, the function selector switch (or other
means of sefting the function of the compact disc recorder 30, if not automatically
detected by the compact disc recorder 30), if provided, would be set to select the SCSI
function of the compact disc recorder 30. Also connected to the data bus is one bf more
data storage structures 106, the input key unit 98, the digital-to-analog converter 100
and the digital graphic display device 46. The one or more data storage structures 106
may comprise essentially any type of data storage structure for storing and retrieving
digital information from randomly addressable memory locations using solid state read
onJy' and/or read and wnte types of memory. Specifically, the one or more data storage
structures 106 may each comprigc an IDE hard dnve having a capacity of 2.1 or more
gigabytes. As shown, the central processing unit-94 and one or more data stérage
structures 106 are interconnécted via an address bus.

Embedded 1n at least one of the data storage structures 106, and preferably
supplied on a separate back-up CD-ROM, is operating software which includes DOS
and command/control code, thus providing means for causing and directing the various
components of the compact disc recorder 30 to perform specified functions, including
re-boot, diagnostic and installation procedures. Preferably, the code on the CD-ROM is
licensed to the specific end user and is keyed to the serial number of the specific
compact disc recorder 30 with which it is shipped. In the event that the poftion of the

code provided embedded in the data storage structure 106 becomes accidentally

damaged, the user can insert the back-up CD-ROM into the compact disc tray 54 of the

compact disc recordable drive 58 prior to providing power to the compact disc recorder

30. When power is provided thereto, this will result in the re-formatting of the data
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storage structure 106, and re-installation of the operating system and command
structure. Thus; except in the case of complete data storaée structure 100 failure, or
other co.x.:nponent failure (which ﬁvould preferably be detected by the central prqcessihg
 unit 94 usmg the code on the l;ack-up CD-ROM, thus ;displaying an apprbpriate eITor
message on the digital graphic display unit 46), preferably no other diagnostic or
system-related mmntcnance 1S nécessary.
‘ FIGS. 5a, 5b and 6 are detailed ViCV;S of the internal components of the compact
disc recorder 30. Specifically, FIGS. 5a ﬂlustratcs digital components and FIG. 5b
..illustratcs analog components of the compéct disc recorder 30 in a simplified form.
FIGS. 5a and FIGS. 5b essentially form a single block diagram, with FIG. Sa being the

left half, and FIG. 5b being the right half. FIG. 6 illustrates analog components of the
compact disc recorder 30 in more detail than does FIG. 5b. |

As; shown in FIGS. 5a, the basic system will use a PC compatible board or chip
(system on a chip, such as the STPC presently available from ST Microelectronics)
running the compact disc recorder 30 software as an embedded system, to provide
overall control of the aséprtpd circuit elements. Such a system will be referred to
hereinafter as a PCSystem [PCS]. The PCs will communicate with the rest of the
system by means of a Main BUS (a bus meaniilg aogrouping of conductors which 1s
routed to the same parts of a cirmxit, such as an ISA or PCI type), each containing a
Data, an Addreés and a Contr61 sub-bus. The'Main Bus, an ISA ﬁUS in this case, 1S

primarily controlled by the PCS and will connect the PCS to the DSP (such as a ADSP-

2171 DSP presently available from Analog Devices), Main Memory Ram [RAM], Boot
Block EERAM, Real Time Clock & Configuration [RTC], Voice Procassing & Storage

[VPS], Latch System [LATCH] , SCSI adapter [SCSI] and Memory Mapped Buffer
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System [BUFFER, including Memory Mapped Buffers 1 and 2 as illustrated in FIG.
5a]. There 1s a secondary bus referred to as the DSP BUS,. which is primarily controlied |
by the DSP and connects the DSP to the BUFFER through bank switch-es SW1, SW2,
and SW3, to the ANALOG BOARD through Digital OptoCouplers, and to the LATCH,
. and to the [/O PROéESSOR [IOP]. A third BUS, called the Serial Interface Bus [SPI]
only connects to the ANALOG BOARD (shown in FIG. 5D), through Digjtal |
OptoCouplcrs, and passes data back and forth from the DSP and the CODEC (on the.
Isolated Analog Board). The SPI also controls the DIGITALLY CON'i‘ROLLED GAIN
“UNITS [DCGU 1 and DCGU 2] (sc.e FIG. 5b) and provides for connection to an .
Extemal Digital Interface (which may be utilized in a Professional Unit). A fourth BUS,
called the IDE BUS connects the HARD DISK SYSTEM [HD] to the PCS. A fifth BUS
called the SCSI BUS .connects the SCSI ADAPTER to the compact disc recordable
drive 58. |
. With application of Mains Power to the Main I;ower Supply [PS], the PS will
.ﬁrst supply power and then a pow;ver good signal to the PCS. The PCS will initialize
under Bios control, perform power on tests, and then load the compact disc recorder 30
imbedded Operating System [AADQOS] from the EERAM. Thc application of Power
will cause the data storage structure 106 (HD in FIG. 5) and compact disc recordable
“dnive 58 to initialize. The AADOS will .tﬁf:n.initia]ize LATCH, IOP, RTC and VPS. The
AADOS will ﬂlen hl?ﬁalizc the DSP and then load the DSP operating system [DSP
CODE]} into the DSP: through the DSP Host Intetface Port [HIP]. The' DSP will then
| establish communications with the CODEC and DCGU's. The AADOS will mmahze

the LCD and display the start screen and begin normal operation in a ready mode,

waiting for user 1nput.
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| The EERAM which boc;ts the AADOS can be reconfigured and rewritten under
control of the P-CS, thereby allowing for the complete op;raﬁng system to be upgraded
at will. |
 The BUFFER comprises BUFFER1 and BUFFER?, bus switches SW1, SW2
. and SW3, and an ADDRESS DECODER. These units comprise a method to map one
half of the total BUFFER, BUFFERI_ for instance, into the memory address space of the
_PCS while, at the same time mapping the other buffer, BUFFERZ, into the memory
add-ress space of the DSP.
In the record mode, the CODEC (suéh as a Crystal CS4222) converts the Audio
| Input‘ Signals into Digital Data and passes the data through the SPI to the DSP, which
will storé the data (after first perhaps processing it in some -way) ’to BUFFER2, in th.l.S
instance, until the buffer 1s full. While BUFFERZ was filling, the PCS was stoﬁng the
daﬁ which was prcvi;)usly placed in BUFFERI to the HARD DISK SYSTEM‘ and/or
the SCSI subsystem. After BUFFER2 has been filled the DSP switches the bus
' switches, SW1, SW2, and SW3, which now maps BUFFER2 into the memory address
space of the PCS and maps BUFFERI into thc memory address space of the DSP. The
DSP then begins to fill BUFFER1 with data ﬁom the CODEC and the cycle cénﬁnucs.
In playback mode the flow of data is reversed and originates as Digital Data from the
, HARD DISK SYSTEM or the SCSI storage system, follows the same path in reverse,
| and 1s output from the CODEC as Audi(; (or additionally as a digitally coded audio
signal, typically a SPDIF signal).
While in Record, Playback or Stop mode, the VPS can be activated and a voice
messége [SLATE} can be fnput through the microphone to the VPS, digitized, and

~ stored as a voice bandwidth (typically 11.025k) file which is linked to the current track.
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The RTC will store the correct time, date and configuration while the compact disc
recorder 30 is off, and will have the capability to start and stop recording while
unattended.

Operation of the compact disc recorder 30 will now be described. Upon
powering the device 30, the central processing‘ unit 94 first initializes the digital graphic
display unit 46 (uniess there is a fatal system error) and all the user-interactive buttons
zind_kn.obs such as the push-buttons 48, the soft-key keyboard set 5 2, and the gain and
volume adjustors, 60 and 72. After this nitialization, the central processing unit 94 tests
the RAM (see Fig. 5). Should a problc::m with the RAM be detected, an appropriate
error message would preferably be displayed on the digital graphic display unit 46 on
the front bezel 44 of the compact disc recorder 30. Should no problem be detected, the
c-entral processing unit 94 proceeds to test the one or more data storage structures 106,
to determine whether the operating system code embedded therein is intact. If the
operéiting system code 1s completely intact, the code is loaded into the RAM and a
speciﬁeci start-up application is loaded and run. Should the operating system code not
be completely intact, the central processing unit 94 checks the compact disc recordable
drive 58 to determine whether thg back-Up CD-ROM, a Boot CD, 1s inserted in the

compact disc tray 54. If not, the central processing unit 94 preferably displays an

appropriate error message on the digital graphic display unit46-and-awaits-for-the ——— ———
insertion of a Boot CD 1nto the compact disc tray 54. When the Boot CD is detected,

the central processing unit 94 restores the data storage structure 106, and performs a

cold boot.

Then, the central processing unit 94 initializes all the hardware of the compact

disc recorder 30 (see specifically FIGS. 4, 5a and 5b).. Then, the central processing unit
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94 determines whether the compact disc recorder 30 1s to be used as an external SCSI
device for a PC. To this end, the central processing unit 94 may check to determine

whether an interface cable is connected to the SCSI port 84 on the back panel 36 of the
compact disc recorder 30, or may check to determirie the setting of a function selector

§witch provided on the front bezel 44 or back panel 36. Of course, as mentioned, other
means may be provided to direct the functior.xing of the’ compact disc recorder 30
between being a SCSI device and being, for example, a compact disc recorder/player for
a common stereo system. If the central processing unit 94 determines that the compact
disc recorder 94 is to be used as an external SCSI device, the compact disc recorder 30
enters a‘ SCSI mode, and if the central processing unit 94 determines that the compact -
disc recorder 94 is to be used otherwisc, the central processing unit 94 preferably
‘updatcs thé display on fhe digital graphic display unit 46 and enters an idle mode
waiting for user intémcﬁon.
When the compact disc recorder 30 receives analog input si gnals received by
any of the analog 1nputs o.f the compact disc recorder, the signal conditioning unit 90,
.under contrt;l of the central processing .unit 94, modifies the gain and frequency
resi)onsc of the analog signals in order to optimize the analog input signals for input to
the analog-to-digital convertor 92. The analog-to-digital convertor 92 samples each of
‘the analog input signals received from the signal conditioning- unit 90, and t;,onverts the
analo g input sigm;ls to dxgltal d;ata, or a digital word. Tﬁe analgg-to-digital convertor
92 under control of the central processing unit 94, then places the digital daia, or digital
wo@, on tﬁé dgta bus af the proper ﬁmc: Thereafter, the central processing unit 94 -can
cause the digital data to be saved in the data storage structure 106 as one or more digital

files, such as digital audio wavetable (.wav) or raw (.raw) files, in the order in which
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they were received. Preferably, a DOS system embedcied in the central procesging unit
94 to géther with the embédded command software enable tﬁe.user to focus on selection
and ordering of audio material (to be described later herein), rather than on the technical
aspects of typical pre—mastcﬁﬁg and mastering so ﬁware Preferably, the only ':scttings
the user must make are overall recording level and balance, and even these functions can
be programmed such that these are -set automatically b& the central processing unit 04,
Other functions whic.h' may be automatically performed by the central processing unit 94
include trimming the lead. and/or tail from a take, fading in or out a take, slating a take,
setting the equahzm g levels for a recording 'sqssion or even for particular sound tracks
Wlthln a session, supporting iﬁultiplc sessions stored in the data storage device 106, and
; pcrrﬁitﬁng the composing of a session from a library of takes. Many of these functions

- aswell as éthers;. will be described more fully later herein in connection with the digital

display 46 and set 52 of push-buttons.

After digital data has been saved in the data storage structure 106 as one or more |

digital files, the digital files can be auditioned, or re;riewcd, before being saved onto a
compact disc, such as a CD-R or CD-RW, which has been inserted in the compact disc
tray 54 of the mﬁpact disc recordable drive 58 and/or a secondary optical storage
d;:vicc 108 such as a secondary éompact disc recordable drive or a DVD recorder. To
.t'a;:ilitale the auditioning of the digital files and the discrete ordering thereof prior to |
recording onto a compact disc, each sound track, or digital file, is maintained as a
separate file.” Alternatively, the .one or more digital files can be saved onto a compact

'disc without first auditioning same. To audition one or more digital files, a user would

interact with specific controls on the front bezel 44 of the compact disc recorder 30,

such as the set 48 or 52 of push-buttons or directly with the digital graphic display unit
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46 if a touch screen is provided. Altematively, a microphone 75 may be provided on the

front bezel 44 and the device operated by voice.

As mentioned, preferably the pressing any of the i)ush-buttons on thé front bezel
44 essentially amounts to interaction with the mput key unit 98. idenﬁﬁcd in FIG. 4.
The input key unit 98 enables user interaction with the program control of the coméact
disc r@ﬂer 30. Should the user program or direct the compact disc recorder 30 to
audition one or more digital files, th; central processing unit 94 would cause the one or
more (iigital files to be forwarded to the di git'fﬂ-to-analo g convcrte;r 100 over the data
bus. The digital-to-analog converter 100 converts this digital data received over the data -
bus to analog signals, processes the signals to reduce or cﬁﬁ:inatg any effccﬁs from a
digital élc;ck supplied by the central prdcmsing unit 94, and distributes the analog
:si.gnals as the two output lines 102 and 104, all under control of the central processing
~unit 94. Thereafter, as mentioned, the two output lines 102 and 10.4 can emit the analog
~ signals from any or all of the outputs 76, 78 of the compact disc recorder 30 which have
already been deécribcd All conversions of the .analo g signals to and from digital data
are perfdrmed in a hard-wired environment. This virtually eliminates the possibility that
one or more files will be corrupted duning the conversions. .'As will be described, dunng
- - auditioning, a user can; for example, play the take or delete the take as well as assemble
the take into one or more sessions. .
Either before or after auditioning the digital data and possibly after rearranging
the order of the indi;ridual digital files, the user ma”y-direct or program the compact disc
recorder 30 to record, or burn, an image of sound tracks (dxgltal data) stored in the data

~ storage structure 106 onto a comvact disc. As will be described more fully later herein,

to do so, the user would again interact with specific controls on the front bezel 44 of the

26



CA 02796908 2012-11-20 .

63632-1505E

" compact disc recorder 30, such as the second set 52 of push-buttons. Should the user

program or direct the compact disc recorder 30 to write one or more digital files onto the
compact disc, the central processing unit 94 would cause the one or more digital files in
the data storage structure 106 to forward to the disc storage controller 96. As

mentioned, the disc stofagc controller 96 amounts to an interface between the data

storage or retrieval requests from the central processing unit 94 and the disc _sﬁbsystem .
bus. As aresult, the central proccssing unit 94 can direct the recording of .thc one or

more digital files onto the compact disc by the compact disc recordable drive 58 (and/or
the secondary compact disc recordable or DVD drive 108).

- After wnting to a compz;ct disc, the recording can be played back by the compact
disc recordable drive 58 or any standard compact disc player. ‘ During play back using
the compact disc recorder 30, the digital graphic display umt 48 may display certain
information relating to the play back_ To play b.ack the recording (or to play az-1y other

compact disc), the user merely presses employs the set 52 of push-buttons to du‘ect the
compact disc recorder 30 to enter a play compact disc mode and then presses the push-
button 47 corresponding to “play’ when the compact disc 1s inserted into the compact
disc tray 54. ThlS will be descﬁﬁed more fully later herein. During play back, the
compact disc r;cordable_ drive 58 coverts the digital data on-board and outputs the
analog signals for output ﬁ'om any of the outputs of the compact disc. reéorder 30
r.ncntioncd-above, for example, from the line-out jack 78 and/or from the headphone |
jack 76. Additionally, the compact disc recorder 30 may be configured such that the

compact disc recordable drive 58 can output signals for direct recording onto the data
storage structure 106, thereby obviating the need to connect a signal source such as a

compact disc player to any of the inputs of the compact disc recorder 30.
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In the manner described above, the compact disc recorder 30 1s primarily

) designed to provide that analog audio signals can be archived in a data storage structure
106, and later ret;alled to be recorded, or burned, onto a compact disc. The compact disc
recOrcicr 30 also provides that a user can review archived sound tracks by accessing the
data storage structure 106 through software embedded within the central processing unit

.94, This auditioning feature can be conducted on both a track-by-track basis and on an

entil;e session basis. The benefit of being able to audition or review audio tracks before
recordiﬁg same onto a compact disc 1s that the recordi.ng'quality, gmn level and desired
order of the sound tracks can be determined to b.e correct beforechand. Therefore, an
1ideal recording on.t-o‘ a compact disc can be achieved on the first try.

The compact discs produced by the compact disc recorder 30 are fully
compatible with most any present-day corgpact disc play&. HoWéver, the compact disc
recorder 30 can also be used to pléy back the compact disc after it is recorded thereon by

|  the compact disc recordable dnve 58 (orif the dIiVC’S 8 1s provided as being some other
— type of optical storage drive, preferably the optical storage mgdium recorded \thercon
can be played in that type of standard optical storagc; plajer). To this end, the compact
disc recordable drive 56 (or a seéondary compact disc recordable drive 108) itself can
play back the ‘cémpac;t d150 In addition, the compact disc recordable drive 56 can play
standard commer;:iauy~pmduced audio compact disc (typically recorded in CD-DA

agdio format). As will be descnibed more fully later herein, to have the compact disc

recorder 30 play a compact dié'c, the user would again interact with specific controls on
the front bezel 44 of the compact disc recorder 30, such as the first set 48 of push-

buttons, as described préviously herein. Should the user program or direct the compact

disc recorder 30 to play a compact disc, analog signals would travel from the compact
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disc recordable drive S8 to outputs which are provided on the compact disc recorder 30,
such as out the line-out jack 78 on the back panel 36 or the headphone jack 76 on the

front bezel 44.
As mentioned, the back panel 36 of the comi)act disc recorder 30 includes a

SCSI port 84. The SCSI port 84 provides that the compact disc recorder 30 can be used
as a fully functional CD-R external drive for a mul;:i-media personal computer (PC)
.s?ystem. To this end, a S.CSI interface cable can be.attached to the SCSI port 84 on the
compact disc recorder 30 and to an SCéI card on the PC. This connection and the
functionality of the compact disc recordér 30 enables a user to create backup copies of
cxistiﬁg multi-media CD-ROMS,' or programs or data stored on a hard drive. In
addition, the user can compose and duplicate multi-media presentations using CD-R
recordable diskettes. .

Preferab iy, the .compact disc .rt-:corder 30 pfovid@s many enhanced features and
functions, some of which have been mentioned hereinabove. Also, preferably the
compact disc recorder 30 1s easy to use. Some of these enhanced features (some of
which have been already di;cussed hereinabove) and brcferred screen displays of the
display device 46 will now be descnbed.

Some ofrthe display (iCViQ(? 46 outputs to be described contain song names, etc.
which are presently commercially available and presumably protected by appropniate
copyright laws. Of course, itis assumed that the user would have pre-acquired the legal
right to do the acts té be descnibed, or that the acts to be described are otherwise legal
te.g-, fair use).

When the compact disc recorder 30 1s initially tumed oﬂ, the digital display 46

may, after a short time (after the central processing unit 94 initializes the intemal
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components of the device 30, as already described), appear as shown in FIG. 1
displaying a start-up screen which may include a trademark.

‘ -Then, after another short time period, the digital display 46 may appear as
iltustrated in FIGS. 2 and 7. FIGS 7-23 are cut-aways of the front bezel 44, including
‘the set 52 of push-buttons 53, 55, 57, 59, 61, 63 adjacent the display device 46. When
describing each of these displays, like reference numerals will be used to identify like
1tems 'and, at times, detailed discusston thereof will be omitted.

Attention is spectfically directed to FIG. 7. As shown, the display device 46
may initially display session name indicta 200, song name indicia 202, time indicia 208
which indicates the length of the song in terms of time, peak level indicator indicia 210,
track number indicia 214 which indicates the position of that particular song within the
sessi_oq, status indicia 206 which indicates what the compact disc recorder 30 is doing,
session time remaining indicia 204, display indicia 218 which indicates what it is that a

- center display 216 is indicating, and selection menu 212 which indicates functions a
user can access by pressing a corresponding push-button 53, 55, 57, 59, 61, 63 from the
set 52 of push-buttons adjacent the display device 46 on the front bezel 44.

Essentially, the screen display shown in FIG. 7 is indicating that the session is
called “Metallica”, the song track entitled “Fade to Black™ is the first song in the
session, the total track time is being displayed and the song i1s 6:56 long, there is about
20% remaining in the session (the entire session will fit on a compact disc and some
more sound tracks can still be added), the compact disc recorder 30 is in a stop mode,
thc inputs to the compact disc recorder 30 are low (-45 nght channel and 45 left

channel), and the user may use the corresponding push-button 53, 55, 57, 59, 61, 63 to

select one of the following functions: utility, time, play a compact disc, make a compact
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disc, session and peak.

-

- Specifically, pressing push-button 55 (time ﬁmctit;n) will change the center
display.to indicate, for cxamble,, tﬁc time elapsed m the song durning play back fror.n the
aal;a storage structure, the amount of fime used 1 thé session, the amount of time
remaining in the session, etc. de;;ending on ﬁo‘v’v many times the push-button 55 is
pressed. As the center displéy changes, the display indicia 218 changes to indicate what
it is that the center display 2i6 is indicating.

Pressiﬁg pu:sh-bufton 57 causes the compact disc recorder 30 to entef a play CD

mode wherein a compact disc placed in the compact disc tray 54 can be played back

| using the compact disc recordable dnve 58. During play back mode, the set 48 of push-
buttons on the front bezel 44 may be operated much like the controls of a standard
compact disc ;;layér. When the compact di§c recorder 30 enters this mode, the display
device 45 may appear as shown in FIG. 23 indicating thgt track one of the mmpmt disc
received is 00:00 long (essentially indicating that no compact disc has been inserted in
the compact disc tray 54). At this ﬁﬁe, the sclgcﬁon menu 272 includes two options:
time and exit. Pressing the bmﬁ-buttoﬂ 55 (corres;zonding to the time option) causes the
center diSplay. 216 to indicate, fo; aaﬁplc, the time elapsed in the song, the a.;ﬁount of
'ﬁmc remaining in the song, the amount of time elapsed on the disc and the amount of

. time remaining on the disc, etc. depending on how many timcs’thc push-button 55 1s
pressed. As the center display changes, the display indicia 218 changes to indicate what
it is that the center d:‘isplay216'is indicating. Pressing push-button 63 (corresponding to
&e exit. option) causes the compact disc recorder 30 to exit the blay CD mdde and revert

‘back to the display 1llustrated in FIG. 7.

When the display device 46 appears as illustrated in FIG. 7, pressing push-button
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59 causes the compact disc recorder 30 to enter a write compact disc mode at which

time the display c}evice 46 may prompt (such as by pressing push-button 47) the user to
confirm that a compact disc is to be made. After the user confirms as such; the compact
disc recorder 30, anci spe;:iﬁcally the cpmpact_ disc recordable dnve 58 component
thereof, begins writing the session to a compact disc .inserted in the tray 54. As will be
described, 2 scss.ion will typically be a group of so@d tracks which have been
previously aséigned to that particular session.

To view the contents of a pafticular session, one presses the push-button 61
when the display device 46 appears as illustrated in FIG. 7, at whif:h time the display
.may bhz;ngc to £hat which is shown in Flé. 8. The display includes session title indicia
220, data storage structure free space indicia 222, session remaining time indicia 224, a
session song list 228 which is a list of all the sound tmcks assigned to that particular
session, a cursor 226 which can be plancuvcred among the session song lLst 228, and a
selection menu 230 which indicates the functions a user can access by pressing a
T corresponding push-button 53, 55 .57, 59, 61, 63 from the set 52 of push-buttons
ad) acent'the dlsp lay device 46 on the front panel: view, up, down, play, exat, more.

- Essentially, the screen display depicted in FIG. 8 is indicating that the session 1s
called “I\'/[eta-llica”, the session includes at least sound tracks which have bécn entitled
(by the user) “Fade to Black™, “King thﬁing”, “Sad But True” and “Fuel™.

Pressing push-button 55 causes the cursor 226 to move up the session song hist

228, and pressing push-button 57 causes the cursor 226 to move down the :scssion song

lfst 228 thereby possibly causing the session song list 228 to scroll down and display

sound tracks beyond the first four. Pressing_and holding down push-button 53 (or Play

‘button 47) causes the compact disc recorder 30 to begin playing the track highlighted by
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the cursor 226 untii the push-button 59 (or Play button 47) is released (used primarily

only to identify which sound track. is highlighted—to truly listen to tracks with a session,
a user would press push-button 61 (or stop key 41) and revert back to the screen display
shown on FIG. 7, then the user would interact with the other set 48 of push-Buttons
much like operating a standard compact disc player). Pressing push-button 61 (or stop
key 41) causes the screen displa& to revert back to that which 1s shown in FiG. 7.
'. Pressing push-button 63 when th.c screen display is as shown in FIG. 8 causes the screen
display to appear as shown: in FiG. 19. As showp, the only difference between the two
displays (F IG. 8 and FIG. 19) is that the selection menu (266 in FIG. 19) has changed to
indicate that the follo&ing functions are accessible: back, move up, move do';wu, delete.
Pressing push—-button’ 53 causes the screen display to revert back to the display shown in
} fIG. 8 In contrast, pressing push-button 55 causes the highlighted sound track in the
se;sipn song list 228 to move up within the list (as shown “King Nothing” would be
moved ahead of “Fade to Black™ to occupy the first spot 1n the list), and pressing push-
‘button 57 causes the highlighted sound track in the session so.ng list 228 to move down
within the list (as shown ‘@g Nothing” would be moved behind “Sad But True” to
occupy the third spot in the list). Pressing push-button 59 causes the higglighted sound
track in the session song list 228 to be dgleted from that particular session. However,

this does not cause the sound track to be deleted from the data storage device ;)n which
the sound track has been storéd, and the sound track will still rerﬁain contained 1n the
master song list which is accessed bsr pressing ﬁush-b;ltton 53 while the display 1s as
shown in FIG. 8, after which the display device 46 appears as shown in FIG. .9.

The display shown in FIG. 9 includes data storage structure indicia 232 which

indicates in which data storage structure (e.g. part 106) the list of sound tracks is stored,
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a master sound track list 234 which lists all the sound tracks stored in the data storage

structure indicated by the data storage structure indicia 232, and selection menu 236

which indicates that a user can access the following functions by pressing a

corresponding push-button 53, 55, 57, 59, 61, 63 from the set 52 of push-buttons on the

front bezel 44: view, up, down, add, exat, more.

Essentially, tl.1e screen display shown in FIG. 9 is indicating that the data storage
structure indicated by the data storage s&ﬁcﬁne indicia 232 includes at least sound
tracks which have been entitled (by the user) “Breadfan”, “Fade to Black™, “Fuel” and
“Harvester” and that each of the sound tracks is used within at least one session (as
indicated by the x’s). |

Pressing push-button 55 causes the cursor 226 to move up the master sound
track list 234, and ércssing push-button 57 causes the cursor 226 to move d6wn the
master sound track list 234 thereb¥ possibly causing the master sound track list 234 to

scroll down and display sound tracks beyond the first four. Pressing push-button 59

 causes the sound track highlighted by the cursor 226 to be added to the session which

" has been selected (session selection will be described mn connection with FIG. 10).

Pressing push-button 61 (or the Stop key 41) ;:auscs the display to revert back to that

which is shown in FIG. 7. Pi:essing push-button 63 causes the screen display to appear

as shown in FIG. 16. As shown, the only difference between the two diSplays (FIG. 9.
and FIG. 16) is that the selection menu (258 1n FIG. 16) has changed to indicate the
following functions are accessible: back, name, delete, play, delete all, more. Pressing

push-button 53 causes the screen display to revert back to the display shown in FIG. 9.
Pressing push-button 55 allows the user to name (or re-name) the highlighted sound

track. Pressing push-button 57 causes the sound track highlighted by the cursor 226 to
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be deleted from the data storage structure indicated by the data storage structure indicia
232. Pressing and holding down push-button 59 (or the Play key 47) causes the

- compact disc recorder 30 to begin playing the track highlighted by the cursor 226 until
the push-button 59 (or the Play key 47) is released (used primanly only to identify
which sound track is highlighted—to truly listen to tracks with a session, a user would
press the Stop key 41 when -the screen abpears as shown in FIG._ 16 or push-button 61
when the screen appears as shown in FIG. 9 to cause the screen to appear as shown in

'FIG. 7, then the user would interact with the other set 48 of push-buttons much like
operating a standard compact disc player). Pmssipg push-button 61 when the screen
appears as In FIG. 16 causes ;ny sound tracks which are not assigned to a session

- (indicated as not havipg an “x” in the used column) to be erased or othcrﬁrise made
unavailabie. Preferably, pressing push-button 57 or 61 causes the compact disc recorder

' to prompt the user for a confirmation (such as by having the user press push-button 47)
that a (-iclction is actually desired. Additionally, the user may be prompted for a
éassword before the one or more sound tracks are deleted. Upon deleting a sound track,

the sound track would no longer appear in the master list 234. Pressing push-button 63
causes the screen display to appear as s-hown m FIG. 18. As shown, the only difference

..bctween the two displays (FIG. 16 and FIG. 18).is that the selection menu (264 in FIG.
.1 8) has changed to inéicate that the following selections are possible: back, copy,
move. Pressmé push-Button 55 allows the user to copy the highlighted sound track to
énother data storage structure, and ér&ssing push-button 57 allows a user to move the

‘highlighted sound track to another data storage structure. Pressing push-button 53

causes the screen display to revert hack to that which is shown in FIG. 16.

As mentioned, pressing push-button 55 when the display is as shown 1n FIG. 16
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allows a user to name (or re-namie) the sound track which is highlighted by the cursor
226. After the push-button 55 1s pressed, the display device 46 may appear as shown in
FIG. 17 where a naming box 260 appears substantially at the center of the display.
Pressing push-button 53 causes the cursor in the song title to move to the left, pressing
push-buﬁon 55 causes the c_ursdf in the song title to move to the right, pressing push-
button 57 causes the letter highlighted by the cursor to move down (i.e. from “b” to “a™)
and preﬁsing push-button 59 causes the letter highlighted by the cursor to move up (i.e.
from “b” to “c”). Théﬁ, pre;sing push-button 61 causes the diSplaS( to revert back to

" FIG. 16 after sz;ving the sound frack title j ﬁst entered using puﬁh—buﬂbns 53, 55, 57 and

59, and pressing push—Button 63 causes the display to revert bz;ck to FIG. IQ without
saﬁg tbé sound' track titlejus_t enteréd using push-buttons 53, 55, 57 and 59 (i.e. the
former title is retained). Of course, instead of .providing tI;is means to enter a song title,

~ a four-way or other type of menu may be provided for selecting letters and other
characters. Alternatively, as mentioned, a microphone 75 (or 2 microphone jack for
recetlving a microphone) may be provided on the compact disc recorder 30 thereby
allowing the .uscr to input song names by voice. This is depicted in FIGS. 1, 2 and Sa.
In fact, the compact disc recorder 30 can be configured such that a user can also

. maneuver through the several menus using one’s vpicc-

After the display has reverted back to that which is shown 1n FIG. 16, pﬁsh—
button 53 can be pressc(i to have the displgy .revert back to that which is shown in FiG.
9. If push;buttf)n 53 is then pressed (the “view” function), the display appears as-shown
in FIG. 10 where the display contains a s.cssion list 240. Selection menu 242 indicates

- that pressing push-button 55 causes the cursor 226 to move up within the list of

sessions, and pressing push-button 57 causes the cursor 226 to move down within the
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list of sessions. Pressing push-button 59 results in the session highlighted by the cursor
226 being selected. -As a result, any sound tracks recorded into the compact disc
recorder 30 (recording will be described more fully later herein) will be assigned to the

| end of that particular session. Pressing push-button 61 causes the display to revert back’
to that which 1s shown in FIG. 7 ai which time recording a sound track into that session
can be perfoﬁnéd. Preésing push-button 63 when the display 1is as shown in FIG. 10
caﬁscs the display to éppcar as shown m FI1G.20 -at which time the selection menu 266
i:ndicates that pressing ;;ush-bu&on 57 provides that the session highlighted by the
cursor 226 becomes deleted (the sound tracks contained therein would still rerﬁain in the
‘master sound track list 234 depicted ln FIGS.9 and 16-18), pressing push-button 59
allows the user to name (61' re-name) the .sgssion highlighted by the cu£sor 226 m much
tﬁe same manner as a song is named (or re;named) (see FIG. 17 and the description
hereinabove associated therewith), pmsmg push-button 55 provides that a new session
is added to the session list (the new session may first be given a generic name by the
| compact disc recorder 30 such as “session3 3", but the sessibn can be re-named as
mentioned above) and pressing push-bufton 53 when the display'is as shown 1n FIG. 20
provides that the display revérts back to that which is shown in FIG. 10.

| -Pressiné,r push-button 53 at such time p.r,ov.ide:s that the display éppcars as shown

in FIG. 11, where a data storage structure Est 246 fs displayed and a selection menu 248
.indicates that pressing push-button 55 causes the cursor to move up within the hist 246,
pressing push-button 57 causes the cursor to move down within the list 246, pressing
push-button 59 causes the highlighted data storage structure to be selected, pressing

push-button 61 (or the Stop key 41) causes the display to revert back to that which is

shown in FIG. 7, and pressing push-button 53 causes the display to again display a
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~ session song list 228.as shown 1n FIG. 8.
When tﬁe display is as shown in FIG. 7, a sound track may be recorded into the
selected data storage structure (1.e. 106), as described above in connection with FIG. 11..
To begin recording, a user merely presses key 50 (the “reqor " key) on thé front bezel
44. This causes the display to appear as shown in FIG. 21. At such a time, the compact.
* disc recorder 30 1s t;dt initially recording any sounds received through the analog line in
jack 70 (or an).r of ﬁc other inputs provided on the device 30), bl;;t 1s “listening” to the |
sounds. Thus, a user may start sending sounds into the analog line in jack 70 or aﬁy
.other analog li;le-s in provided (such as by pressing play on the smh&am compact disc
player or cassette tape player connected thereto) and may preview and set the recording
" level. The recording level may appear in the right-hand part of the display as two
vertical bars—one w@onding to the left channel, and the other corresponding to the
right channel. Also, two numbers (bqth .-64 as shown in FIG. 21) over the vertical bars
' will indicate t].16 amount of headroom the maximum signal has before the digital signal
to be c;eated by the recording 1s clipped. A user may want to get these two numbers to
a specific value (often deﬁending on the type of music recorded-) as the compact disc
recorder 30 previews the highs in the sound track. To adjust the recording volume, a’
user manipulates the adjusters 60 (left 62 and nght 64).
When 2;‘ user then presses the push-button 47 on the front bezel 44, the compact
~ disc recorder 30 begins reco.rding the sound track into the session previously selected,
and onto thé data storage structure previously selected. As shown in FIG. 22, dur.ing the
recordiﬂg, tﬁe display indicates the time elapsed in the recording (1:03), the position of
the sound tr;ack within the session (track 14) and the ﬁame of the session into which the

sound track is being recorded (a session called “Metallica”). Additionally, the display
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indicates the status of the compact disc recorder 30 (rmr@g) using the status indicator
206 and indicates the time left within the session, which will ultimately depend on how
much music can be stored on a compact disc. Furthermore, the display indicates the
recording volume in the form of the alrcédy-menﬁohed two vertlcal bars and associated
numbers, anci indicates that the sound track has been assigncd the generic name
“New034" (of course, the sound track name can be changed as described above).
During recording, the selection menu 270 indicates that a user may press push-button 55
to change the center display 216 to indicate, for example, total session time elapsed,
total session time remaining, track ttme remaining, etc. and what the center disp.lay‘ 216
is indicating will be identified by display indicia 218. Pressing push-button 63 causes
the peak level bars and associated numbers to reset. Pressing push-button 57 leaves a
“mark™ m the sound track at that particular location in the song, and pressing push-
button 5'9 causes the mark to be cleared. thn.a user decides that recording is finished,
the user presses push-bi-ltton 50 on the front bezel 44 to immediately begin recording the
next track, or prcsgés push-button 41 to stop fecording. O‘nc.e recdrdjng 1S stoppgd, the
display rever;cs back to that which is described in FIG. 7 at which time a user may edit
any of the sound tracks in that particular session. Leaving one or more marks within the

sound tracks allows one to edit the sound tracks once they have been recorded into the

selected &ata storage structu;e.
Editing sménd tracks contained within a session will now be described. To edit a
particular sound track in a session, one selects the sound track by using £he push-‘;mttons |
_ 45 and 49 when the display device 46 appears as shown iﬁ FIG. 7. Once the desired
sound track is displayed, push-button 53 is pressed, and the display appears as shown 1n

FIG. 12 at which time pressing push-button 63 causes the display to revert back to that
39 |
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which is displayed 1n FIG. 7. In contrast, pressing push-button 53 when the .displa)}
appears as shown in HG. 12 caus_és the display to .;ppcar as shown in FIG. 13 at which
timp selection menu 252 indicates that pressing push-button 55 causes the compact disc
record“cr 30 to connect a plurality of sound tracks together into a single sound track,
deleﬁng the portion of a preqeding sound track following the last mark placed m th;a
track and deleting the pqrtion of a succeeding sound @ék before the first mark placed in
that parti_cular- track. P_rcssing push—btittoﬁ 57 causes the compact disc recorder 30 to re-

.confi gur;: two contiguous sound traclcs within a session into one sound track so that it
fades in to the first mark placed in the sound track, pressing push-button 59 causes the
compact disc recorder 30 to re-configure the sound track so that it fades out from the
fast ﬁlark placed in the sound track, ’pressing pﬁsh-button 61 causes the display to revert
back to that which 1s display.ed in FIG. 12, and pressing push-butfon 63 causes the

; dis'iﬂay to provide a selection menu 254 as shown in FIG. 14 at which time it is
indicated that pressing push-button 55 causes the compact gﬁsc recorder 30 to trim the.

beginning of a sound track up to the first mark placed m the sound track, pres;mg push-

- .-.-_-0—‘-—-‘.“

v - ge— weam b L RN SV — - - -

“button 57 causes the compact disc recorder 30 fo &im "t'ﬁé end of a sound track fmmtbc ”
last mark placdhme soundtrack, prcssmg j[.)UZSh-bl.ltton 59 causes the compact dich

| rcgordcr30 to re.-C(.)ﬁﬁgu;e thé goupd tIack SO that‘it fades out from the last mark placed
in a sound track and fades m to the first m?.rk placed in the next sound track in the
session, an@ pressing push-button 61 caus.es‘ the display to adjust the amplitude of the
soundtrack to a selected value whereafter préferabiy the user is prompted to inpuf a

value corresponding to the amplitude desired.
Pressing puSh-button 63 causes the display to provide a selection menu 256 as

shown in FIG. 15 indicating that pressing push-Button 55 will cause any marks placed
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~ within the sound track to be cleared and pressing push-button 57 will cause two sound
tracks to be joined. Pressing push-button 53 causes the display to revert back to that
which is shown in FIG. 14, and prcs;ing push-button 53 again causes the display to
_revert back to that which 1s shown in FIG. 13 at which time pressing push-button 61
causes the display to revert back to the display shown in FIG. 7.

From FIG. 7, pressing push-button 53 causes the display to revert back

‘to the display shown in FIG. 12. -Thcreaﬂcr; pressing push-button 55 causes the -
compact disc recorder 30 to search for and utilize an upgrade compact disc in the

- compact disc tray 54. Hence, as mentioned, upgrades in the software can be performed
using an upgrade compact disc. Pressing push-button 57 causes thf: display 46 to

- prompt the user as to how the sound tracks should be sorted in the master song \list 234
such as by name, size or time and date recorded. Pressing push-button 59 allows the‘
user to set the date and time in the device 30. Pressing push-button 61 causes the

~ compact disc recorder 30 to rebuild certain session information files. As mentioned,
pressing pusﬁ-bpnon 63 cau;:es tﬁe display to revert back to that which is shown in FIG.
7.

Of coﬁrsc, the screen displays as 1llustrated ‘on FIGS. 7-23 are merely
illustrative, and may take many forms without departing from the scope of the present
mvénﬁom ﬁddiﬁonﬁlly, there may, m fact, be no input keys provided on the device 30
and all comm;mds can be given by voice via the microphone 75, if provided.

The compact disc recorder 30 in accordance with an embodiment of the present
invention provides several advantages which include, but are not limited to, being as
- easy to use in many respects as 2 modern-day audioc tape recorder/player or compact disc

player. Additionally, the compact disc recorder 30 1n accordance with the present’
41
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invention also provides that one can listen to a sound frack before the sound track is to |
be recorded. In other words, one can truly audition a recording. Moreover, the compact
‘disc recorder 30 can be used like a 1.110dcm day juke box where songs are played di:ccﬂy
from memory without needing to insert the compaqf disc containing the music.
Additionally, the compact disc recorder 30 preferably provides enhanced features for
editing the ::;ound tracks recorded into the memory of the compact disc rccordgr 30.

- Using the compact disc recorder 30, one can easily customize the order in which sound
tracks will appear on the compact disc and one cén.casily write several coml;act discs
having different orders of songs or ﬁaving slightly different compilations without having |
to re-enter the séuncis into the device 30. Finally, unlike present-day compact disc -

.players,' the @mpact disc recorder 30 preferably doubles as a SCSI device for use with a
PC. . .'

While a preferred .cmbodiﬁlcnt of the present inv;antion is shown and described;
it is envisioned that those skilled in the art may devise ;rarious modifications and
equivalents without departing from the spmt and scope .of the invention as defined by

the appended claims.
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CLAIMS:

l. Apparatus for permitting a user to selectively read and write digital data
defining at least a plurality of musical sound tracks, and to manage at least said plurality of
musical sound tracks to facilitate playing of said sound tracks selected by the user in a desired

order, said apparatus comprising:

a unitary, integral housing having at least one control panel and containing at
least one memory and at least one processor connected to said at least one memory and

configured to manage and selectively access and play the sound tracks stored in said at least

one memory;

a digital display installed in said housing and being visible with said at least
one control panel, said display being controlled by said at least one processor, wherein said at
least one processor is configured to control said display to display a plurality of menus,
wherein said menus include at least one of the names of said sound tracks and a list of groups

of names of said sound tracks;
a headphone jack 1n said housing;

an amplifier connected to said at least one processor and said headphone jack
and configured to amplify audio output signals produced during playing which are transmitted

to said headphone jack; and

at least one touch-operable control in said housing for controlling said at least
one processor, said at least one control enabling the user to select and play individual sound
tracks from said menus, said at least one control being touchable to control the volume at

which said sound tracks are played;

said at least one touch-operable control further comprises at least one manually

operable function controller located on said at least one control panel for controlling said at
least one processor to cause said apparatus to selectively carry out at least two of the functions

start, stop, pause, advance and reverse the playing of sound tracks.
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2. Apparatus as defined in claim 1 wherein said at least one processor causes
information relating to said sound tracks that the user has selected for play to be displayed on

said display.

3. Apparatus as defined in claim 1 further comprising an input in said housing tor

receiving digital data defining said musical sound tracks.

4. Apparatus as defined in claim 1 wherein said at least one processor 1s
configured to permit the user to use said at least one control to change the play order ot

individual sound tracks within said menus.

5. Apparatus as defined in claim 1 wherein said at least one processor 1s
configured to permit the user to use said at least one control to add, delete or add and delete

individual sound tracks within said menus.
6. Apparatus as defined in claim | wherein said display comprises a touch screen.

7. An apparatus as defined in claim 1 further comprising at least one ot a CD

player and a CD recorder.

44



CA 02796908 2012-11-20

1 / 14

FI1G. 1

32
—~_ 38
30

42

36

o gk b db—— . do ga s s g— 5.g W o y— 4 ol b

P

- .—‘-“*‘--L‘

38

1/14



CA 02796908 2012-11-20

2/ 14

LL

A%
05 6y Lt sy ¢tb
€9V 19 18G5/ LS | SS 4
NN T T
76—l B\ — -©3
25 : .
/| A 0G:90 || O
MOVHL TYLOL 2222 &
XOV18 OL 3av4 | yOimvian
149
. 0)7
¢ 9l4 25

8S

035

8¢

9/



CA 02796908 2012-11-20

3 / 14

14242

00800600 O0OOPDOBO
0GeO0OO0CODSEOSELODS

\. Ot

- - ws e L W SR W TE Sl My B At et el A A gy - b oy re—— — g o ke ——-




CA 02796908 2012-11-20

4 / 14

—Illl.

i

J0IA3A AY1dSIa

LINN 9810 IAIMA 318VAHO03IY s| s b0
ASVANOD3S OS1Q LOVdWOD | : g
Y " R vty
| v | INOHJAVY3H
_ ‘| YALYIANOD e >
SNG WILSASENS 2810 Q JOTVNY 1NO
* * i . Ol Iv.LIDIg INIT
—— OOTVNY
| — e
40
\ J4NLONY1S HATTOHINOD |
FOVYHOLS VYivd JOVHOLS 081a O0L
| —— | a6 | | 86
SN\ $$3aXAQY e p— . S | .
i il . 1
) ———  SNB Y.IVQ | rt—— I LINO o aatl Nm @.v
R ST N G B . - A3 LNdNI _ -
| et e SN T0HINOD 1 ettt
LINM ONISSIOONd 4 *
| IVHINID 88
]I.It.Iliw:m s H3LHIANOD [——-——— LIND INIT —
IVLI9Ig ONINOILIONOD I DOTVNY
OL O0OTVYNY |(— TVYNOIS —_
146 |
v Ol \... 98

¢6

06 0L



CA 02796908 2012-11-20

5 / 14

OPTICAL
I STORAGE
{  UNIT

AUDIO OU

D e T
BOOT - | INTERFACE} ) . U
BLOCK CTRLE=A | |

EXTERNAL
DIGITAL

IN TEFA CE

MEMORY MAPPED BUEFER 7 AGCT
CTRL DATA  ADDR Al

ADDRESS TO
= C DECODERF———

~ ADDR
PCS paa—
PC

COMPATIBLE
MOTHERBOARD

SYSTEM
CIRLK=A

" e
'
-

| A CTRL
-? SW 3 ;-

CTRL  DATA _ ADDR

_ﬁ MEMORY MAPPEDBUFFER2| & | | B3
5 S5
BUS DSP BUS



.- A v T ek ek w— g lhrie s SNy, & W S — . 8 W TP WRY e Al mA L o .. . .

M |

VPS

§1~G & STORAGE
ADDR_DATA CTRL

CA 02796908 2012-11-20

6 / 14

(TYPICALLY
5’8%? - ADSP21T1) gy

' RTC

| ‘ CTRL
REAL TIME DATAKS [ —NDATA DATA
CLOCK & CTRLE | —3CTRL | ADDR
ICONFIGURATION MAIN CHASSIS &
HCROPHONE ISOLATED COMMON 1 1

COMPARATOR

FIG. 5B,
ANALOG
BOARD
CIRCUIT
GROUNE

MIC_IN CTRL1

VOICE PROCESS-

\ADDR  [ATCH
SYSTEM

l l

LCD DISPLAY|| KEYPAD
EJECT

PS POWER
MAIN SWITCH
POWER

SUPPLY +———DC OUT

CHASSIS
GROUND

AC MAINS RECORD LEVELS

A
IR
w;

ENERGY
STORAGE




CA 02796908 2012-11-20

7 / 14
SHIELD CONNECTED TO ANALOG GROUND - ANALOG INPUTS
& ISOLATED FROM CHASSIS GROUND LINPUT - RANPUT
S B R J,_: ., : > = = -
| NAL
A N CONDITIONER
FROM I ANALOG OPTO- N |
g : COUPLER UNIT DIFFERENTIAL
partq) | L OUT R INPUT AMP
ANALOG | | 2R -.!
ISOLATOR : | DCGU' 2
DRIVER DIGITALLY CONT- DIGITALLY CONT-
, ROLLED GAIN UNIT ROLLED GAIN UNIT
l CTRL SP| (O '
10 FIG.5A | 1 " -
PART B | 1 LT
ADDRESS | |
DECODER | |

DIGITAL OPTO|
COUPLER

TO FIG. 5A

L OUT R

(PART 2)
DSP BUS
o .
LOW PASS FILTER
& BUFFER UNIT

L OUTR_

TO FIG. 5A
( PART 2)

MAIN
CHASSIS &
ISOLATED
COMMON
COMPA-
RATOR

OC - OC
S POER ek v | TO HEADPHONE L-OUT R-OUT
- CIRCUIT LINE OUT

(PART 2

MAIN POWER SUPPLY
QUTPUT, DC OUT

ANALOG OPTO-
COUPLER DRIVER |




CA 02796908 2012-11-20

i ‘!.

[ "

—T
g.g%
z§




- - = i e w wmbrd A Pl Bl wr o vl nspiy o ey

CA 02796908 2012-11-20

9 / 14

/\/L{G — ' FIG.7

200 202 208 210

[ S S

METALLICA | FADE TO BLACK 00:06:56 | 45 45
TOTAL TRACK )

206 218

|
. 61 |
44 212 S— 52
—w—/’“““* FIG. 8
222 224™\_
228
VIEW: MErALUCA LHD FREE: 02:07:36 | SESS FREE: 00:02:48
e
1 FADETO BLACK . T0288  916PM 000656 1
[ 2 KING NOTHING + 702198 921PM___ 00:05:28 1]
SAD BUT TRUE 226 7802198 8:45PM | 00:05:22 1
937PM 00:04:28
- r:;J m\ I_T_l .
53 55 57 59 61 _ 63
44 230 T 02
/232 /46 222 224 FlG. 9
234 VIEW: SONGS-1 | HD FREE: 02:07:36 | SESS FREE- 00-02-48
’ N_AME ‘ CZATE TIME SIZE - JG?_ USED
\ | BREADFAN | 298 92TPM 000543 45 X |
FADE TO BLACK 296 70298 ®16PM  00:06:56 5 x
FUEL 7/02/98 8:37PM 00:04:28 43 X
HARVESTER 7/02/88 8:03PM 00:05:43 45 X

236 02



CA 02796908 2012-11-20

10 / 14

44 - _ FIG. 10
ave

VIEW: SESSIONS | HD FREE 02:07: 361 SESS FREE 00:02:48
NAME TRACKS SIZE

242 N~ 52

VIEW: DRIVES IHD FREE: 02:07: 36] SESS FREE: 00: 02 :48 |

NUMBER

(1 ‘ 21GB 1.4GB
2 226 2.1GB

23 95 o7 09 61 63

248 e
44 | - FIG. 12
200 202 /46 208 210
METALLICA [ FADETO BLACK 00:06:56 | 45 45
m TOTAL TRACK

Xt
0 o o o
- 95 57 59 61 63

250 ' 02




CA 02796908 2012-11-20

11 / 14

02
FIG. 14
210
61 63
y 254. SV
. ___FIG.15
200 202 46 208 210
FADE TO BLACK 00:06:56

LA | 204 TOTAL TRACK
206 1 214 06 . 6
TRACK | 216
_ ]

256 ' 02




CA 02796908 2012-11-20

12/ 14

VIEW: SONGS-1 | HD FREE: 02:07':36[ SESS FREE: 00:02-48

NAME DATE | TIME SUZE MGN USED

234

P

{ BREADFAN 102598 927PM  00:05:43 45 X |
FADE YO BLACK 22t 6 18PM  00:08:56 - 45 X
FUEL 7/02/08 G37PM  00:0428 45 X

HARVESTER 1X02/98 8:03PM 00:05:43 -43 X
SACK | NAME | DELETE| PLAY | DELALL| MORE

VIEW: SONGS-1 | HD FREE: 02:07: 36[ SESS FREE: 00:02° 48

DATE TIME MGN  USED
NAME SONG
FADE TO BLACK
BIREADFAN

262 S¥

232 46 999 224

234 VIEW: SONGS-1 | HD FREE: 02:0738

NAME DATE TIME SIZE MGN  USED
BREADFAN | 7A2/8  821PM  ooosas 45 X ]
FADE TO BLACK 702198 .9'16PM 00:08:56 -45 X
FUEL 226 /02088  937PM 00:04:28 45 X
HARVESTER TO2/88  G03PM 00-05:43 45 X

264 | 52



CA 02796908 2012-11-20

13 / 14

44 o FIG. 19

220 46 20y T 24

228 VIEW: MEI'ALLICA_] HD FREE: 02:07:36] SESS FREE 60 0:02:48

TRK NAME TlME DRV
1 FADE 10 BLACK 7[02198 9:16PM 00 06:56 1

[2 KNG NOTHING ‘ 702198 921PM__ 00:0528 1|
3 SADBUTTRUE 296 T2/08  94SPM  00:05:22 1
4  FUEL 702098  937PM  00:04:28 1

BACK | MV UP [MV DOWN [D—EFEJ—_:[_
e e xJ
95

93 61

/\,, _____FIG.20

224

240 VIEW: sessuons | HD FREE: 02:07:36 | SESS FREE: 00: 05/43
\ [METALLICA 011011 , ]
226

268 - o2

44‘ ‘ FIG 21

200 46

-

204 T
14 24 0 00, .

TRACK | 216

PLAY GOJMAKE CO[ SESSION| PEAK
) 00 0 0 0

' 53 55 57 59 61 63
212 | SZ:




CA 02796908 2012-11-20

14 / 14




38 36

32




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - claims
	Page 47 - claims
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - abstract drawing

