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1
METHODS AND APPARATUS FOR
PROVIDING AUTOMATIC HIGH SPEED
DATA CONNECTION IN PORTABLE DEVICE

This application claims benefit of Provisional Application
No. 60/348,746 filed Oct. 22, 2001.

BACKGROUND OF THE INVENTION

1. Field of Invention

This invention relates generally to computing systems.
Specifically, a method and apparatus for providing a direct
connection between a FireWire connected external memory
source and a local hard drive in order to facilitate a high
speed data transfer in a portable FireWire enabled device is
described.

2. Description of Related Art

FireWire is a IEEE1394 compliant High Performance
Serial Bus that provides two types of data transfer: asyn-
chronous and isochronous. Asynchronous is for traditional
load-and-store applications where data transfer can be ini-
tiated and an application interrupted as a given length of data
arrives in a buffer. Isochronous data transfer ensures that
data flows at a pre-set rate so that an application can handle
it in a timed way while providing the bandwidth needed for
audio, imaging, video, and other streaming data. Isochro-
nous service means it guarantees latency or the length of
time between a requested action and when the resulting
action occurs which is a critical feature in supporting real
time video, for example. FireWire provides a high-speed
serial bus with data transfer rates of 100, 200, or 400 Mbps
as well as a single plug-and-socket connection on which up
to 63 devices can be attached with data transfer speeds up to
400 Mbps (megabits per second). In this way, FireWire
offers a standard, simple connection to all types of consumer
electronics, including digital audio devices, digital VCRs
and digital video cameras; as well as to traditional computer
peripherals such as optical drives and hard disk drives. The
standard Firewire cable consists of six wires in which data
is sent via two separately-shielded twisted pair transmission
lines that are crossed in each cable assembly to create a
transmit-receive connection. Two more wires carry power (8
to 28 v, 1.5 A max.) to remote devices. In some cases, such
as with DV camcorders manufactured by the Sony Corpo-
ration of Japan, a four conductor FireWire cable is used
(configured as the 6 wire cable but without the power wires)
that terminate in smaller, 4 prong connectors. To connect a
four prong device, such as the Sony DV camcorder with a
standard 1EE1394 Firewire device or interface card, an
adapter cable is required having 4 prongs on one side and 6
on the other. In this way, the data lines are connected while
omitting the power connection. Currently, portable FireWire
enabled multimedia devices (such as MP3 players, and the
like) are limited by the ability to transfer large data files
directly from a FireWire connected external memory storage
medium and a local hard drive (HDD) since the FireWire
must communicate with the HDD by way of a main bus. In
such situations, the high speed data transfer capabilities
inherent in a FireWire cable can not be reached.

Therefore, what is required is a method and apparatus for
providing a direct connection between a FireWire connected
external memory source and a local hard drive in order to
facilitate a high speed data transfer in a portable FireWire
enabled device.
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2
SUMMARY OF THE INVENTION

According to the present invention, methods, apparatus,
and systems are disclosed for providing a cascadable state
machine for broadcast content is disclosed.

In one embodiment, an apparatus for providing a direct
connection between an external memory source and a local
hard drive in order to facilitate a high speed data transfer in
a system that includes a central processing unit (CPU)
connected to a main system bus is disclosed. The apparatus
includes a direct memory access (DMA) bus, a local hard
drive (HDD) coupled to the DMA bus, a port receptor
connected to the DMA bus arranged to receive an external
connector, and a direct memory access bus switch coupled
by way of the DMA bus to the CPU. In the described
embodiment, the switch that provides a direct connection
between the port receptor and the HDD by way of the DMA
bus only thereby bypassing the main system bus and the
CPU when an appropriate data transfer request is received
and processed by the CPU. In this way the high speed data
transfer between the port receptor and the HDD is provided
only when the appropriate data transfer request is received
and processed by the CPU.

In another embodiment, a method for providing a direct
connection between an external memory source and a local
hard drive in order to facilitate a high speed data transfer in
a system that includes a central processing unit (CPU)
connected to a main system bus is described. A direct
memory access (DMA) bus is provided after which a local
hard drive (HDD) is connected to the DMA bus. A port
receptor arranged to receive an external connector is con-
nected to the DMA bus. A direct memory access bus switch
bus is coupled to the CPU by way of the DMA such that only
when an appropriate data transfer request is received and
processed by the CPU, a direct connection is provided
between the port receptor and the HDD by way of the DMA
bus only thereby bypassing the main system bus and the
CPU such that the high speed data transfer is provided
between the port receptor and the HDD.

In yet another embodiment, an apparatus for providing a
direct connection between an external memory source and a
local hard drive in order to facilitate a high speed data
transfer in a system that includes a central processing unit
(CPU) connected to a main system bus is described. The
apparatus includes means for providing a direct memory
access (DMA) bus, means for coupling a local hard drive
(HDD) to the DMA bus, means for connecting a port
receptor to the DMA bus arranged to receive an external
connector, means for coupling a direct memory access bus
switch bus to the CPU by way of the DMA. Only when an
appropriate data transfer request is received and processed
by the CPU, means for providing a direct connection
between the port receptor and the HDD by way of the DMA
bus only thereby bypassing the main system bus and the
CPU, and means for providing the high speed data transfer
between the port receptor and the HDD.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be better understood by reference to
the following description taken in conjunction with the
accompanying drawings.

FIG. 1 shows an exemplary portable FireWire enabled
multimedia device in accordance with an embodiment of the
invention.

FIG. 2 shows a simplified schematic of a portion of the
FireWire enabled multimedia device shown in FIG. 1.
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FIG. 3 shows a flowchart detailing a process for providing
a high speed data transfer path between a FireWire port and
a local HDD in accordance with an embodiment of the
invention.

FIG. 4 shows another embodiment of the invention.

DETAILED DESCRIPTION OF SELECTED
EMBODIMENTS

Reference will now be made in detail to a preferred
embodiment of the invention. An example of the preferred
embodiment is illustrated in the accompanying drawings.
While the invention will be described in conjunction with a
preferred embodiment, it will be understood that it is not
intended to limit the invention to one preferred embodiment.
To the contrary, it is intended to cover alternatives, modi-
fications, and equivalents as may be included within the
spirit and scope of the invention as defined by the appended
claims.

In a portable FireWire compatible device, a direct
memory access (DMA) bus switch coupled by way of a
DMA bus to a central processing unit (CPU), a local hard
drive (HDD), and a FireWire port, provides a direct con-
nection between the FireWire port and the HDD bypassing
a main bus and the CPU when a data transfer request is
received and processed by the CPU. Otherwise, until the
data transfer request is received and processed, the CPU is
directly connected to the HDD. In this way, a high speed
data transfer between the FireWire port and the HDD is
provided only when an appropriate data transfer request is
received and processed.

The invention will now be described in terms a DMA
switch suitable for providing a high speed data transfer path
between a FireWire port and a local HDD in any FireWire
compatible device. Such devices include, for example, per-
sonal digital assistants, personal MP3 player/recorders, and
the like.

Accordingly, FIG. 1 shows an exemplary portable
FireWire enabled multimedia device 100 in accordance with
an embodiment of the invention. The device 100 includes a
local hard drive (HDD) 102 coupled by way of an HDD
connector 104 to a central processing unit (CPU) 106 by way
of'a DMA bus 108. The CPU 106 is, in turn connected to any
number of devices, such as SDRAM 110, Flash ROM 112,
and a FireWire physical link 114 by way of a main bus 116.
In the described embodiment, the physical link 114 provides
an interface between a FireWire standard connector 118
(also referred to as a FireWire port) and the DMA bus 108
which connects a DMA bus switch unit 120 to the physical
link 114.

FIG. 2 shows a simplified schematic of a portion of the
FireWire enabled multimedia device 100 shown in FIG. 1
useful in illustrating the situation when a data transfer
request is received the CPU 106. The CPU 106 processes the
request by determining if a FireWire cable (not shown) is
connected to the standard connector 118 and if so, sends a
switch signal by way of a control line 122 to the DMA bus
switch 120. The DMA bus switch 120 responds to the switch
signal by providing a direct data transfer path between the
port 118 and the HDD 102 so as to avoid transferring data
by way of the main bus 116. In this way a high speed data
transfer between an external memory source connected by
way of a FireWire cable to the port 118 and the HDD 102.
In those cases where the FireWire cable in not connected,
then the device is in what is referred to as portable mode and
the DMA bus switch 120 is inactive thereby preserving
power resources.
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FIG. 3 shows a flowchart detailing a process 300 for
providing a high speed data transfer path between a FireWire
port and a local HDD in accordance with an embodiment of
the invention. Accordingly, the process 300 begins at 302 by
determining whether or not a FireWire cable is connected to
the device, if so, then a DMA interface between the CPU and
the HDD is enabled at 304. At 306, the FireWire cable is
connected to the CPU queries at 308 whether or not a data
transfer request has been received. When a data request has
been received, the CPU sets up the HDD for a data transfer
(i.e., a read/write operation) at 310 and the DMA interface
between the CPU and the HDD is disabled at 312 substan-
tially simultaneously with, at 314, the FireWire DMA switch
being enabled. A control circuit then provides a data transfer
initiate signal at 316 for the data transfer to begin while at
318 a query is made by the control circuit whether or not the
data transfer has completed. When the data transfer has
completed at 320, control is passed back to 302.

Returning to 302, if it has been determined that the
FireWire cable is not connected, then the device is in
portable mode and the FireWire circuits are in sleep mode at
322. At 324, if a data transfer request has been received, then
the DMA interface between the CPU and the HDD is
enabled at 326 and a data transfer takes place until it is
determined at 328 to be complete at which time the process
300 stops normally.

In another embodiment of the invention shown in FIG. 4,
a FireWire detection circuit 400 detects whether or not a
FireWire cable is connected to the FireWire port 402. In
those cases when a FireWire cable is connected to the port
402, a data transfer circuit 404 coupled to a DMA bus 406
directly connects an HDD 408 to the FireWire cable bypass-
ing a main bus 410 so as to provide a high speed data path
between an external device coupled to the FireWire cable
and the HDD 408.

While this invention has been described in terms of a
preferred embodiment, there are alterations, permutations,
and equivalents that fall within the scope of this invention.
It should also be noted that there are many alternative ways
of implementing both the process and apparatus of the
present invention. It is therefore intended that the invention
be interpreted as including all such alterations, permutations,
and equivalents as fall within the true spirit and scope of the
present invention.

The invention claimed is:

1. An apparatus for providing a direct connection between
an external memory source and a local hard drive in order to
facilitate a high speed data transfer in a system that includes
a central processing unit (CPU) always connected to a main
system bus, comprising:

a direct memory access (DMA) bus;

a local hard drive (HDD) coupled to the DMA bus;

a port receptor connected to the DMA bus arranged to

receive an external connector;

a high speed serial cable detection circuit for detecting if
a high speed serial cable is connected to the port
receptor and wherein, when the high speed serial cable
detected, the high speed serial cable detection circuit
generates and forwards a high speed data transfer
request to the CPU;

a direct memory access bus switch coupled by way of the
DMA bus to the CPU that provides a direct connection
between the port receptor and the HDD by way of the
DMA bus wherein when the direct memory access bus
switch provides the direct connection between the port
receptor and the HDD by way of the DMA bus, the
CPU is unable to access the HDD.
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2. An apparatus as recited in claim 1, further comprising:

until the direct memory access bus switch provides the
direct connection between the port receptor and the
HDD by way of the DMA bus, the CPU is directly
connected to the HDD.
3. An apparatus as recited in claim 1, wherein the port
receptor is a Fire Wire port receptor.
4. An apparatus as recited in claim 1, wherein the appa-
ratus is incorporated into a portable Fire Wire enabled
device.
5. A method for providing a direct connection between an
external memory source and a local hard drive in order to
facilitate a high speed data transfer in a system that includes
a central processing unit (CPU) always connected to a main
system bus, comprising:
providing a direct memory access (DMA) bus;
coupling a local hard drive (HDD) to the DMA bus;
connecting a port receptor to the DMA bus arranged to
receive an external connector; circuit generates and
forwards a high speed data transfer request to the CPU;

coupling a direct memory access bus switch to the CPU
by way of the DMA;

only when an appropriate data transfer request is received

and processed by the CPU, providing a direct connec-
tion between the port receptor and the HDD by way of
the DMA bus during which the CPU is unable to access
the HDD.

6. A method as recited in claim 5, further comprising:

directly connecting the CPU to the HDD until the appro-

priate data transfer request is received and processed by
the CPU.

7. A method as recited in claim 5, wherein the port
receptor is a Fire Wire port receptor.

8. A method as recited in claim 5, wherein the system is
incorporated into a portable Fire Wire enabled device.

9. An apparatus for providing a direct connection between
an external memory source and a local hard drive in order to
facilitate a high speed data transfer in a system that includes
a central processing unit (CPU) always connected to a main
system bus, comprising:

means for providing a direct memory access (DMA) bus;

means for coupling a local hard drive (HDD) to the DMA

bus;

means for connecting a port receptor to the DMA bus

arranged to receive an external connector;

means for detecting if a high speed serial cable is con-

nected to the port receptor and wherein, when the high
speed serial cable detected, the means for detecting
generates and forwards a high speed data transfer
request to the CPU;

means for coupling a direct memory access bus switch

bus to the CPU by way of the DMA;

means for providing a direct connection between the port

receptor and the HDD by way of the DMA bus only
thereby bypassing the main system bus and the CPU
such that the CPU is unable to access the HDD.

10. An apparatus as recited in claim 9, further comprising:

means for directly connecting the CPU to the HDD until

the appropriate data transfer request is received and
processed by the CPU.
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11. An apparatus as recited in claim 9, wherein the port
receptor is a Fire Wire port receptor.

12. An apparatus as recited in claim 9, wherein the system
is incorporated into a portable Fire Wire enabled device.

13. In a system that includes a central processing unit
(CPU) always connected to a main system bus, an apparatus
for providing a direct high speed data transfer connection
between an external device having an external device con-
nector and a local memory comprising:

a direct memory access (DMA) bus connected to the local
memory;

a port receptor connected to the DMA bus arranged to
receive the external device connector;

a high speed serial cable detection circuit for detecting if
a high speed serial cable is connected to the port
receptor and wherein, when the high speed serial cable
detected, the high speed serial cable detection circuit
generates and forwards a high speed data transfer
request to the CPU; and

a direct memory access bus switch that provides the direct
high speed data transfer connection between the port
receptor and the local memory as directed by the CPU
based upon the high speed data transfer request,
wherein when the direct memory access bus switch
provides the direct connection between the port recep-
tor and the local memory, the CPU is unable to access
the local memory.

14. An apparatus as recited in claim 13, wherein the high

speed cable is an IEEE 1394 compliant cable.

15. An apparatus as recited in claim 13, wherein the local
memory is selected from a group comprising: an SDRAM
device, a Flash ROM device, an EPROM device, and a hard
disk drive (HDD).

16. In a system that includes a central processing unit
(CPU) connected to a main system bus and a local memory
connected to a DMA bus, a method for providing a direct
high speed data transfer connection between a port receptor
and the local memory, comprising:

detecting a high speed cable connected at the port receptor

connected to the DMA bus;

generating a high speed data transfer request when the

high speed cable is detected;

providing the direct high speed data transfer connection

between the local memory and the port receptor via the
DMA bus based upon the high speed data transfer
request; and

disabling access between the CPU and the local memory.

17. A method as recited in claim 16, wherein the local
memory is a hard disk drive (HDD).

18. A method as recited in claim 16, wherein the port
receptor is an IEEE 1394 compliant port receptor.

19. A method as recited in claim 16, wherein the local

memory is selected from a group comprising: an SDRAM
device, a Flash ROM device, and an EPROM device.
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