
US 20040001395A1 

(12) Patent Application Publication (10) Pub. No.: US 2004/0001395 A1 
(19) United States 

Keller et al. (43) Pub. Date: Jan. 1, 2004 

(54) OPTICAL STORAGE DEVICE 

(76) Inventors: Peter J. Keller, Lake Forest, IL (US); 
Michael J. Kelley, Arlington Heights, 
IL (US); Rimas M. Buntinas, 
Evanston, IL (US); John M. Lahr, 
Barrington, IL (US) 

Correspondence Address: 
TREXLER, BUSHNELL, GIANGIORGI, 
BLACKSTONE & MARR, LTD. 
105 WEST ADAMS STREET 
SUITE 3600 
CHICAGO, IL 60603 (US) 

(21) Appl. No.: 10/610,151 

(22) Filed: Jun. 30, 2003 

Related U.S. Application Data 

(63) Continuation of application No. 09/641,200, ?led on 
Aug. 17, 2000, noW Pat. No. 6,587,404, Which is a 
continuation-in-part of application No. 09/111,989, 
?led on Jul. 8, 1998, noW Pat. No. 6,172,948. 

HD 
HARD 
DISK 
SYSTEM 

MAIN BUS 

MAIN BUS 

RTC 
TIME 
& 

\MCROPHONE 

VPS 
VOICE 

& STORAGE 

LCD DISPLA 

AC MAINS 

(60) Provisional application No. 60/051,999, ?led on Jul. 
9, 1997. 

Publication Classi?cation 

(51) Int. Cl.7 ........................ .. G11B 7/085; G06F 17/00; 
G06F 7/00 

(52) U.S. Cl. .................... .. 369/3009; 700/94; 707/1041 

(57) ABSTRACT 

Disclosed is a compact disc recording device that includes a 
housing, sound receiving means for receiving audio signals, 
a compact disc recorder for recording onto a compact disc, 
and data storage structure in the housing for storing audio 
signals. The compact disc recording device is con?gured 
such that a music library of sound tracks is storable in the 
data storage structure, and the compact disc recording device 
includes means for selecting a set of sound tracks from the 
music library to be recorded onto a compact disc by the 
compact disc recorder. The housing includes a display Which 
identi?es at least one sound track of the music library. 
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OPTICAL STORAGE DEVICE 

BACKGROUND 

[0001] The present invention relates generally to audio 
recording devices, and relates speci?cally to a novel record 
ing device for recording onto a compact disc or other optical 
storage media. 

[0002] 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 use. 
The typical audio tape recorder/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 folloW 
ing functions: pause, stop, reWind, fast forWard, play and 
record. 

[0003] 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 record 
ing, and set or adjust a recording gain level in response 
thereto. Speci?cally, 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 adjust 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 listen 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 
recording before it is actually recorded onto a cassette tape. 
As a result, several “takes” may be required before an 
acceptable recording is obtained. A recording may be unac 
ceptable because of a number of reasons such as, for 
example, because the recording gain level Was set too loW or 
too high. 

[0004] Additionally, present audio tape recorder/players 
do not provide an easy Way to vary 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 essen 
tially 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. 

[0005] Another disadvantage of audio tape recorder/play 
ers is that they produce analog recordings, and analog 
recordings have a loWer sound quality than do digital 
recordings. Furthermore, cassette tapes are not as durable as 
compact discs. For example, a dirty tape head may effec 
tively 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, While the demand for audio tape recorder/players 
has decreased, the demand for compact disc players has been 
increasing. 

[0006] Like present audio tape recorder/players, present 
compact disc players are also relatively easy to use and 
provide push-button controls, With a push-button being 
provided 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 
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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 
audio tape recorder/player. Speci?cally, holding the track 
reverse or track forWard push-button doWn provides that the 
compact disc player skips back or forWard, respectively, 
Within a given sound track. In contrast, tapping the track 
reverse or track forWard push-button on the compact disc 
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. 

[0007] As mentioned, compact disc players provide cer 
tain 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 recordings. Also, compact disc 
players provide for fast movement to the previous or next 
sound track. HoWever, While audio tape recorder/players 
provide that one can record onto a cassette tape, most 
presently generally available compact disc players do not 
provide that one can record onto a compact disc. 

[0008] 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 ?rst 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 operated to 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. 

[0009] There are many disadvantages to having to record 
in real time. One disadvantage 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 the compact 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 time 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 compact 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 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 previous source music into the compact disc 
recorder, albeit in a different order. 



US 2004/0001395 A1 

[0010] 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 pre 
sents many of the same disadvantages as discussed above 
because the recording is still done in real time. 

[0011] Most of the compact disc recorders presently avail 
able can play music from a standard compact disc, thereby 
operating like a standard compact disc player. HoWever, the 
devices generally cannot play back music Which Was 
received previously by the device unless the compact disc 
containing that music is ?rst inserted into the tray of the 
device. 

[0012] Another disadvantage to the compact disc record 
ers Which are presently generally available is that the 
devices cannot be used to record onto standard CD-R discs 
Which can be played back using any standard compact disc 
player. Standard CD-R recordable compact discs (as 
opposed to discs marked “for consumer use”) are presently 
Widely available, are inexpensive, and can be played back 
using any standard compact disc player. 

[0013] The present invention is directed at solving the 
disadvantages discussed hereinabove. 

OBJECTS AND SUMMARY OF THE 
DISCLOSURE 

[0014] A general object of the present invention is,to 
provide a compact disc recorder Which provides advantages 
not generally provided by other presently available compact 
disc recorders. 

[0015] Another object of the present invention is to pro 
vide a compact disc recorder Which can be used to store 
music tracks as easily as using a modem-day audio tape 
recorder/player. 

[0016] A further object of the present invention is to 
provide a compact disc recorder that provides that one can 
listen to a stored sound track before the sound track is 
recorded onto a compact disc (i.e. truly “audition” a record 
ing). 
[0017] Still another object of the present invention is to 
provide a compact disc recorder that provides that one can 
easily customiZe the order in Which sound tracks Will appear 
on a compact disc. 

[0018] Yet still another object of the present invention is to 
provide a compact disc recorder that can play back music 
Which Was received previously by the recorder Without a 
compact disc containing that music being ?rst inserted into 
the device. 

[0019] Yet a further object of the present invention is to 
provide a compact disc recorder that can be used to record 
onto computer-compatible compact discs Which are pres 
ently Widely available, are inexpensive, and can be played 
back using a standard compact disc player. 

[0020] Brie?y, and in accordance With at least one of the 
foregoing objects, the present invention envisions a compact 
disc recording device that includes a housing, sound receiv 
ing means on the housing for receiving audio signals, a 
compact disc recorder in the housing for recording onto a 
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compact disc, and a data storage structure in the housing for 
storing audio signals. The compact disc recording device is 
con?gured such that a music library of sound tracks is 
storable in the data storage structure. The compact disc 
recording device includes means for selecting a set of sound 
tracks from the music library to be recorded onto the 
compact disc by the compact disc recorder, and the housing 
includes a display Which identi?es at least one sound track 
of the music library. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] 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 in connection With the accom 
panying draWings, Wherein like reference numerals identify 
like elements, and in Which: 

[0022] FIG. 1 is a perspective vieW of a compact disc 
recorder in accordance With an embodiment of the present 
invention; 
[0023] FIG. 2 is a vieW of the front of the compact disc 
recorder illustrated in FIG. 1; 

[0024] FIG. 3 is a vieW of the back of the compact disc 
recorder illustrated in FIGS. 1 and 2; 

[0025] FIG. 4 is a simpli?ed block diagram of the internal 
components of the compact disc recorder illustrated in 
FIGS. 1 and 2; 

[0026] FIG. 5a 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; 

[0027] FIG. 5b is the right half of a more detailed block 
diagram of the internal components of the compact disc 
recorder illustrated in FIGS. 1 and 2; 

[0028] FIG. 6 is a circuit diagram of analog components 
of the compact disc recorder illustrated in FIGS. 1 and 2; 
and 

[0029] FIGS. 7-23 illustrate some of the different possible 
screen displays of the compact disc recorder illustrated in 
FIGS. 1 and 2. 

DESCRIPTION 

[0030] While the present invention may be susceptible to 
embodiment in different forms, there is shoWn in the draW 
ings, and herein Will be described in detail, an embodiment 
With the understanding that the present description is to be 
considered an eXempli?cation of the principles of the inven 
tion and is not intended to limit the invention to that as 
illustrated and described herein. 

[0031] ShoWn in FIG. 1 is an optical storage device or 
compact disc recorder 30 in 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 compact disc recorder 30 has memory so sound tracks 
can be stored therein and selectively played back. In this 
regard, the compact disc recorder 30 can be effectively 
employed as a modem-day juke boX. Additionally, the fact 
that the compact disc recorder 30 includes memory provides 
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that saved sound tracks can be reviewed, or “auditioned”, 
before 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, commercially available 
compact discs. These advantages as Well as many others Will 
be apparent after reading the folloWing description of the 
compact disc recorder 30. 

[0032] Internal components of the compact disc recorder 
30 are protected by a housing 32, Which may be a fabricated 
metal case much like those of standard stereo decks such as 
cassette decks and compact disc players. As shoWn in FIG. 
1, the housing 32 has a front panel 34, a back panel 36, sides 
38, a top 40 and a bottom 42. The housing 32 may incor 
porate, or have attached thereto, standard computer bay/ 
mounting hardWare, such as rails for drive mounting, one or 
more slots for circuit board mounting, and other mounting 
attachment structure. 

[0033] 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 provides, 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 is, for 
eXample, a 240x64 dot graphics LCD With LED back-light, 
or may be a type of plasma display and/or a group of lamp 
devices. Regardless, the digital graphic display device 46 
provides that the compact 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 com 
pact disc recorder 30 by physically touching the digital 
graphic display unit 46 With a ?nger, light pen, or some other 
object. 

[0034] 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 compact disc recorder 30, prior to 
recording the tracks onto a compact disc. Speci?cally, the 
front beZel 44 has a set 48 of siX transport control push 
buttons 41, 43, 45, 47, 49, 50 thereon 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 enter 
a record mode as Will be described more fully later. In other 
Words, there is a separate push-button provided for each of 
the folloWing functions of the compact disc recorder 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 functions of the compact disc recorder 30 
relating to programming the compact disc recorder 30 and 
editing sound tracks previously stored therein. Preferably, 
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 described in more detail later herein. 
Preferably, both sets 48 and 52 of push-buttons on the front 
beZel are illuminated, such as by LEDs. 
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[0035] 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 comprise a compact disc tray 54 
and a compact 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. 
Pressing 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 retracts and closes to provide 
that the compact disc recordable drive 58 can interact With 
the compact disc. Alternatively or additionally, the compact 
disc recorder may be con?gured 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 compact discs may be 
inserted therein. To this end, the compact disc tray 54 may 
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. 

[0036] 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 level. 
Speci?cally, the front beZel 44 may include gain adjustors 60 
thereon comprising tWo single-turn 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 in FIG. 3, is on the back panel 36 of the 
compact disc recorder 30. Indicia may be provided on the 
front beZel 44 in the vicinity of the gain adjustors 60 to 
indicate Which adjustor 60 corresponds to the right channel, 
and Which adjustor 60 corresponds to the left channel. As 
shoWn in FIGS. 1 and 2, the front beZel 44 also includes a 
volume adjuster 72 Which comprises a dual-turn rotary 
potentiometer 74 for controlling the output volume to a 
headphone jack 76, also located on the front beZel 44. 
Preferably, the headphone jack 76 on the front beZel 44 
consists of a standard one-quarter inch, gold-plated three 
conductor stereo 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 buttons 
corresponding to either or both sets 48 and 52 push-buttons 
provided on the front beZel 44 of the compact 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 poWer 
sWitch 79 Which may be illuminated With an LED like the 
other push-buttons on the front beZel 44. As shoWn, the front 
beZel 44 may also include a microphone 75 for receiving a 
user’s voice and operating in response thereto. 

[0037] As mentioned, and as shoWn in FIG. 3, the back 
panel 36 of the compact disc recorder 30 includes a line-in 
phono jack 70 having a right channel 66 and a left channel 
68. The line-in jack 70 provides that the compact disc 
recorder 30 can receive stereophonic signals from an exter 
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nal 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 and 
a left channel 82. The line-out jack 78 provides that the 
compact disc recorder 30 can transmit stereophonic signals 
to a pre-ampli?er or ampli?er, 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. 

[0038] 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 recorder 30 When the poWer sWitch 79 on the front beZel 
44 is pressed. Depending on the con?guration of the com 
pact disc recorder 30, the poWer supply cord can be provided 
to operate either With a 115 Volt/60 HZ electrical outlet 
Which is commonly found in United States households, or 
With a 230 Volt/50 HZ electrical outlet Which is commonly 
found in other countries. 

[0039] 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 head 
phone 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 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 
provided on the front beZel 44 in addition to, or instead of, 
the back panel 36. The number of inputs and outputs and 
locations thereof is not imperative. Furthermore, an ampli 
?er can be provided in the compact disc recorder 30, and 
speaker output jacks can be provided on the back panel 36. 

[0040] Regardless of the type of lines in and out provided, 
one having ordinary skill in the art Would recogniZe that a 
corresponding gain or volume adjustor may be provided 
associated thereWith. Alternatively, it can be provided that 
the gain of all the available inputs can be controlled by the 
gain adjustors 60 speci?cally shoWn in FIGS. 1 and 2, such 
that a single knob controls the gain for a plurality of inputs. 
LikeWise, it can be provided that the volume of all the 
available outputs can be controlled by the volume adjustor 
72 speci?cally shoWn in FIGS. 1 and 2, such that a single 
knob controls the volume for a plurality of outputs. Of 
course, all adjustors can be provided electronically, such as 
on the digital graphic display device 46. 

Jan. 1, 2004 

[0041] As shoWn in FIG. 3, furthering the versatility of 
the compact disc recorder 30, the back panel 36 thereof 
includes a SCSI port 84. The SCSI port 84 provides that the 
compact disc recorder 30 can communicate With a personal 
computer (PC) to create or duplicate multi-media CD 
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) is 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. To connect to a PC, a SCSI interface cable is 
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 recorder 30, a selector 
sWitch can be provided on the front beZel 44 or back panel 
36 of the device 30. Alternatively, the compact disc recorder 
30 may be con?gured such that the display device 46 and 
one of the input keys 52 can be used to select the SCSI 
function of the device 30. Still further, the compact disc 
recorder 30 may be con?gured for automatically sensing that 
a PC is connected to the SCSI port 84, and automatically 
responding thereto by entering a SCSI mode. 

[0042] The internal components and connections of the 
compact disc recorder 30 Will noW be described With refer 
ence to FIG. 4. As shoWn, tWo input lines 86 and 88 are 
connected to a signal conditioning unit 90. The input lines 86 
and 88 represent analog signals received from one or more 
of the inputs mentioned hereinabove, such as from the right 
and left channels 66 and 68, respectively, 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 modi?es the gain 
and frequency response of the analog signals carried by the 
input lines 86 and 88 in order to optimiZe same for input to 
an analog-to-digital converter 92, Which is connected to the 
signal conditioning unit 90. The signal conditioning unit 90 
is not only connected to the analog-to-digital converter 92, 
but also to a control bus. A central processing unit 94, such 
as a microprocessor having softWare embedded therein, is 
incorporated on a circuit board along With a sound card 
(CODEC) structure, a SCSI interface and all principal input 
and output connections, and is also connected to the control 
bus. Preferably, the embedded command structure is based 
on the standard SCSI operating commands for CD-R 
devices. The connection of the central processing 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 modi?es the gain and frequency 
response of the analog signals carried by the input lines 86 
and 88 under control of the central processing unit 94 over 
the control bus. 

[0043] As shoWn, in addition to being connected to the 
signal conditioning unit 90, the analog-to-digital converter 
92 is also connected to the control bus. The analog-to-digital 
converter 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. 

[0044] Also connected to the control bus is a disc storage 
controller 96, and the disc storage controller 96 is also 
connected to a disc subsystem bus to Which is connected the 
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compact disc recordable drive 58 and possibly a secondary 
compact disc recordable drive 108, if provided. The sec 
ondary 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 mag 
netic 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 secondary 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 controller 96 essentially amounts to an 
interface betWeen the data storage or retrieval requests from 
the central processing unit 94 and the disc subsystem bus. To 
facilitate the control and programming of the central pro 
cessing unit 94 itself, an input key unit 98, essentially 
comprising the tWo sets 48 and 52 of previously-described 
user interactive sWitches on the front beZel 44 of the 
compact disc recorder 30, is connected to the control bus. 
The digital graphic display device 46 located on the front 
beZel 44 of the compact disc recorder 30 is also connected 
to the control bus; therefore, the central processing unit 94 
can control and drive the digital graphic display device 46. 

[0045] Also connected to the control bus is a digital-to 
analog converter 100. Therefore, the central processing unit 
94 can control the operation thereof over the control bus. 
Speci?cally, the digital-to-analog converter 100 converts 
digital input received from a data bus under control of the 
central processing unit 94. As shoWn, connected to the 
digital-to-analog converter 100 are tWo output 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 78, the 
single line stereo output, the headphone jack 76, any bal 
anced outputs provided, or any other outputs provided on the 
device 30. Should the function selector sWitch (or other 
means of setting the function of the compact disc recorder 
30, if not automatically detected by the compact disc 
recorder 30) be set to select the SCSI device function of the 
compact disc recorder 30, a digital signal output Would 
bypass the digital-to-analog converter 100 and proceed 
directly to the SCSI port 84 and then to a connected PC. 

[0046] As shoWn, the analog-to-digital 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 signal input received 
through the SCSI port 84 can proceed to the central pro 
cessing unit 94 Without having to travel through the analog 
to-digital converter 92. In this case, the function selector 
sWitch (or other means of setting the function of the compact 
disc recorder 30, if not automatically detected by the com 
pact disc recorder 30), if provided, Would be set to select the 
SCSI function of the compact disc recorder 30. Also con 
nected to the data bus is one or 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 

Jan. 1, 2004 

locations using solid state read only and/or read and Write 
types of memory. Speci?cally, the one or more data storage 
structures 106 may each comprise an IDE hard drive having 
a capacity of 2.1 or more gigabytes. As shoWn, the central 
processing unit 94 and one or more data storage structures 
106 are interconnected via an address bus and a data bus. 

[0047] Embedded in at least one of the data storage 
structures 106, and preferably supplied on a separate back 
UP CD-ROM, is operating softWare Which includes operat 
ing system and command/control code, thus providing 
means for causing and directing the various components of 
the compact disc recorder 30 to perform speci?ed functions, 
including re-boot, diagnostic and installation procedures. 
Preferably, the code on the CD-ROM is licensed to the 
speci?c end user and is keyed to the serial number of the 
speci?c compact disc recorder 30 With Which it is shipped. 
In the event that the portion 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 
testing and any necessary correcting of the data storage 
structure 106 and of the operating system and command 
structure. Thus, eXcept in the case of complete data storage 
structure 106 failure, or other component failure (Which 
Would preferably be detected by the central processing unit 
94 using the code on the back-up CD-ROM, thus displaying 
an appropriate error message on the digital graphic display 
unit 46), preferably no other diagnostic or system-related 
maintenance is necessary. 

[0048] FIGS. 5a, 5b and 6 are detailed vieWs of the 
internal components of the compact disc recorder 30. Spe 
ci?cally, FIG. 5a illustrates digital components and FIG. 5b 
illustrates analog components of the compact disc recorder 
30 in a simpli?ed form. FIG. 5a and FIG. 5b essentially 
form a single block diagram, With FIG. 5a 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. 

[0049] As shoWn in FIG. 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) run 
ning the compact disc recorder 30 softWare as an embedded 
system, to provide overall control of the assorted 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 meaning a 
grouping of conductors Which is routed to the same parts of 
a circuit, such as an ISA or PCI type), each containing a 
Data, an Address and a Control sub-bus. The Main Bus, an 
ISA BUS in this case, is primarily controlled by the PCS and 
Will connect the PCS to the DSP (such as a ADSP2111 DSP 
presently available from Analog Devices), Main Memory 
Ram [RAM], Boot Block Eeram, Real Time Clock & 
Con?guration [RTC], Voice Processing & Storage [VPS], 
Latch System [LATCH], SCSI adapter [SCSI] and Memory 
Mapped Buffer System [BUFFER, including Memory 
Mapped Buffers 1 and 2 as illustrated in FIG. 5a]. There is 
a secondary bus referred to as the DSP BUS, Which is 
primarily controlled by the DSP and connects the DSP to the 
BUFFER through bank sWitches SW1, SW2, and SW3, to 
the ANALOG BOARD through Digital OptoCouplers, and 




















