WO 01/ 209@B01REII6USCO/ 25266 14U TI MEDI A DATA SHUTTLE ANDFPARESPAE5266

CROSS- REFERENCE TO RELATED APPLI CATION 5 This application is based on U. S.
Provi si onal Patent Application Serial No. 60/153,634 filed on Septenber
13, 1999, and entitled APPARATUS FOR A HARD DI SK BASED VCR SYSTEM and
Provi sional Application Serial No. 60/153,631 filed Septenber 13, 1999,
and entitled TRANSCODI NG MULTI MEDI A DATA SHUTTLE AND ARCHI VE, both
invented by inventor Wlliam$S. Herz. The priority of these 10 provi sional
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FIELD OF THE INVENTION
The present invention is related generally to digital signal processing for recording
streams of digital data representing data, sound and pictures, and more specifically to

15 methods and apparatus for utilizing a removable hard disk drive in movable data shuttle

format.

BACKGROUND OF THE INVENTION
With the advent of consumer audio and video products that employ sophistica;ed
20 digital processing techniqués, ithas become'incfgasing]y necessary to find ways to exploit
tﬁé full potential of digital technology as applied to broadeast video, audio and other data
oriented products. If we consider such sources of video and audio information as
broadcast television stations, satellite broadcast, cable TV, videotapes and digital disks,
increasingly such information is represented in a fashion suitable for manipulation by

25 autornated electronic hardware such as computers or decoders. For example, the direct
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SUMMARY OF THE INVENTION
20 It is an objective of the invention to provide a convenient form factor storage
system which is highly transportable, while capable of reproducing many hours of high
quality recording on a single removable assembly.
Yet another objective of this invention is to provide high quality digital recording
on a removable disk product which is controllable by human users in a familiar way.
25 Yet another objective of the invention is to provide for high quality digital storage
of broadcast video information which provides the convenience and accessibility of tape
without the associated loss of data due to wear and tape particle decay.
In summary, the apparatus described herein provides a novel and unique facility
that provides for the portable storage of audio and video data for archive and shuttle
30 transport. The portable storage device of the invention would combine by providing a

hard disk drive with associated interfaces, for storage, co-deck processing, and the
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of machines. In a preferred exemplary embodiment, a hard disk may be substituted for

20 the VHS tape in a VCR; by utilizing the same form factor, the same elevator mechanism

to bring the data shuttle in contact with the necessary electrical contacts and input/output

interfaces can be incorporated in a modified version of a VCR, thereby providing ease.of
customer usage familiarity. |

Other features and advantages of this invention will be apparent to a person of

25 skill in this field who studies the following detailed description of embodiments of the

invention given in conjunction with the associated drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a block diagram of digitization of an incoming video and audio signal;
30 Figure 2 is a block diagram of the output of the video and audio signal;
Figure 3 is a block diagram of the digitization and storage of digital audio and
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could be from a PC data application or content or some alternative media source. The

objective would be by implementing a hard disk based cache or shuttle system to be able

to select any portion of the media cache for access on an instantaneous basis. Thus the

data, not the machine, would be moved, and the data would be selectively accessible on

20 a plug-and-play basis. Functions which users are already familiar with such as pause,
rewind, fast forward and selective play and more sophisticated operations such as play fast

‘or play slower and play in reverse could be made easily available given the properly
implemented input and output paths. The data cache system thus would include a hard

disk drive and associated input and output electronics. The media output can be used for

25 display or further rerecording, for audio or video presentation or for printing, faxing, e-

mail or other applications.

As presently designed, the apparatus is independent of the format of the
underlying digital data stream. To apply the invention, it is only necessary that the
underlying data stream be recognizable by the processor, or that appropriate analog to

30 digital circuitry be provided at the input interfaces so that the underlying information can

be properly digitized to be stored on the data shuttle of the invention.
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SDRAM 120 to receive and code the SPDIF input on line 3 10. The firewire input on line

20 320 is applied with the output of the CoDec 118 to the disk processor 102 for appropriate
file management and the like before storage in the shuttle’s disk 100. On the output side,
the firewire 320 as shown can transfer bidirectionally the compressed audiovisual data
directly from the disk processor 102 to the appropriate output. The SPDIF output would
be received from the CoDec 118 as controlled by the microcontroller 116.

25 Figs. 5 and 6 show the inputs and oufput to the disk through disk processor 102
from a flash memory 500. The necessary elements require simply a flash controller 502
and in some embodiments a physical drive 504.

In the preferred form of the invention, data from any of 2 number of sources in
both digital and analog form from PCs, digital video cameras, flash memory, digital

30 VCRs or the like can all be stored on the hard disk drive incorporated in the data shuttle

and supplied to any of a number of output devices through appropriate file and bus
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arbitration, content management and stream management functions so that the data can
be stored on a local hard disk drive 720. In this way, any desired video input stream can
be converted, digitized, processed and stored for selective access on the data shuttle.

20 The shuttle can also be connected across an interface to a larger hard disk drive
which is incorporated in a nesting or docking device 760 for the shuttle. The disk
processor 714 can then further transmit the stored digital data from the local disk drive
720 onto the nesting disk drive 740 which would have a larger capacity. In this way, the
shuttle can be moved from one apparatus to another and store input data from one or

25 several sources. The shuttle can then be rested in the nesting or docking device 760 which
supports or incorporates the larger capacity disk drive 740, and some of the stored
contents of the local hard disk 720 offloaded onto the larger disk 740, e.g. through ATA
bus 734. When it is desired to offload or otherwise access some of the contents of the
nesting device 760, the shuttle is returned to the nesting device 760 and the disk processor

30 downloads the desired data from the nesting disk 740 onto the local hard disk 720. The

shuttle operates under control of its own local processor 770 and includes a power supply
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conveyed through the processor 714.to fhe hard disk drive 720. In simlar

f ashi on, diskdriyg320. do sy fashiandthisd 384 bussid2eduldbegomagtadd aigitebvideo
camera or a PC or a digital VCR through an appropriate PHY 744 and packetizer 746 to
the data packetizer 712 and disk processor 714. Finally, the ATA bus 734 could connect

20 a flash memory or other data storage device directly to the disk processor 714 and then
to the disk drive 720.
On the output side, even as the SPDIF input 722 can be conveyed through an MP3
encoder 724 for storage, an MP3 decoder 750 is provided whose output may be coupled
to an SPDIF output bus 752 or alternatively through an audio processor 754 to a
25 modulator amp 756. This provides several alternative output lines including an RF
modulated AV 758, a stereo phone output 760 and audio output 762. The audio output
would more typically be used with the television output 764 which comes through the
modulator amp via a digital video encoder 766 and an MPEG-2 decoder 768. The
MPEG-2 decoder receives its video information from the depacketizer 712 and the disk
30 processor 714 which as noted above can selectively access any file on the local disk 720;

also, if the shuttle has been nested in the nesting device 760, then the nesting hard disk
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Wi th both t DS tARdRNEw power hard disk drive. In the same way that a VHS cassette’s flap is

opened to expose its tape, the hard disk drive’s interface is exposed as the disk drive is

inserted into the VCR. Audio and video data can interface directly to the VCR digital

signal processing mechanism ot pass directly through the same path as conventional tape.
20 As the cassette is lowered into its “play” position, power and ground pins protrude from
the VCR’s chassis and contact recessed connectors in the cassette shell.

Instead of magnetic tape coming into contact with the VCR’s recording heads, the
audio/video data is passed directly through to digital processing circuitry in the data
shuttle, where the content is decompressed, error corrected, filtered, encoded, and

25 converted to analog signals for display, and output as shown in Fig. 7 at lines 762-764.

The totality of the hard disk drive assembly, embedded in the VHS shell, emulates
all physical elements of a VHS tape (front loading, robotic positioning, and precise
alignment of electromagnetic data modulators and receptors).

This assembly and system provide mass storage for digital video and audio data.

30 The advantages of disk storage of audio/video content is widely known (random access,

clear forward/reverse scan, lossless storage, record and play back simultaneously, etc.).
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studi es the above invention disclosure. Therefore, the 15 scope of the
present i NWHADESICLAIMED:|inited only by the follow ng clains. WO
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wherein the data fromthe anal og and di gi{) | 20 interfaces is transferred
from the stibe sousceefithe dataand/pr the desiinatied g @Ridﬁt&' station hard disk drive
under the control of a disk processor incorporated in the data shuttle and
controlling the input bus to the hard disk drive of the data shuttle. 5. A
data shuttl® as &ldkdrekutile aglckdined imhodaiai 0 fubtherd adrapriding tal docking) deldee i t s
own 25 power supply and nonitor, and controls responsive to the user of
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drive, the docking device being connected across one of the interfaces to the data shuttle

so that data may be stored in the hard disk drive of the docking device.

4, A data shuttle as claimed in claim 3 wherein the data from the analog and digital
20 interfaces is transferred from the shuttle hard disk drive to the docking station hard disk
drive under the control of a disk processor incorporated in the data shuttle and controlling

the input bus to the hard disk drive of the data shuttle.

5. A data shuttle as claimed in claim 1 wherein the data shuttle includes its own
25 power supply and monitor, and controls responsive to the user of the shuttle so that the

data shuttle functions as an independent entity.

6. A data shuttle as claimed in claim 5 wherein the power supply of the data shuttle
is rechargeable so that the data shuttle remains fully portable and independent of any

30 permanent connection.
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15 10. A datashuttle as claimed in claim 2 including a USB bus, a 1394 bus and an ATA
bus connected to the disk processor and the hard disk drive so that inputs and outputs

from a digital data accessory can be stored and accessed directly over these buses.

11. A data shuttle and storage device comprising a plurality of standard format bus
20 interfaces and means in said shuttle for providing file management, bus arbitration,
content management and stream management functions on the data received from said
interfaces to store the data received from the interfaces on a hard disk drive incorporated

in the shuttle.
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