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CLAIMS

1. A processing system, comprising:

a recetving device;

a bus having first, second and third channels; and

a sending device configured to address the receiving ¢ ice on the first
channel, and read a payload from the receiving device on the #kcond channel, the
sending device being further configured to select between the fig t and third channels to
write a payload to the receiving device.

2. The processing system of claim 1 whe the sending device is further
configured to write the payload to a first address offthe receiving device on the first
channel and write a second payload to a second ress of the receiving device on the

third channel.

3. The processing system of cjffim 1 further comprising a second receiving
device, and wherein the sending device g further configured to write the payload to the
receiving device on the first channel ghd write a payload to the second receiving device

on the third channel.

4, The processingfsystem of claim 1 wherein the bus further comprises a
fourth channel, the sendi o evice being further configured to address the receiving
device on the first chan for write operations and address the receiving device on the
fourth channel for rcaperations, and wherein the sending device is further configured
to select between t third and fourth channels to write the payload to the receiving
device.

5. The processing system of clajim. 4 wherein the sending device is further

configure £ 1o write the payload to a first address of the receiving device on one of the
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6. The processing system of claim 4 wherein the sending device is fur

configured to write the payload to a first address of the receiving device on thedirst

channel, write a second payload to a second address of the receiving device on thfe third
channel, and write a third payload to a third address of the receiving devite on the
fourth channel.

7. The processing system of claim 4 further comprising # second receiving

device, and wherein the sending device is further configured to wr#e the pavicad to the

receiving device on one of the first, third and fourth cha: and write a second
payload to the second receiving device on another one of first, third and fourth
channels.

8. The processing system of claim 4 furgfier comprising second and third
receiving devices, and wherein the sending devief is further configured to write the
payload to the receiving device on the first chfinnel, write a second payload to the

second receiving device on the third chanmel and write a third payload to the third

receiving device on the fourth changel.

9. The processing system #f claim 1 wherein the sending device is further
configured to provide a control signaf to the receiving device indicating whether the first
channel is currently being used t¢ address the receiving device or write the payload to
the receiving device.

10. The procegfing system of claim 1 wherein the sending device is further
configured to provide £ control signal to the receiving device while addressing the
receiving device, thefontrol signal indicating whether a payload for the address will be

written to the recejfing device on the first or third channel.

A processing system, comprising:

a receiving device;

a bus having first, second and third channels;

means for addressing the receiving device on the first channel;

means for reading a payload from the recerving device on the second

ghannel; and
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means for selecting between the first and third chanpels to wrid
payload to the receiving device.

12. A method of communicating between a sending device and or more
receiving devices over a bus, the bus comprising first, second and third channels, the
method comprising:

addressing a receiving device on the first channel,
reading a payload from the receiving device on t 7
selecting between the first and third channels £ write a payload to the

receiving device.

13. The method of claim 12 further compri

address of the receiving device on the first channelfand writing a second payload to a

ng writing the payload to a first
second address of the receiving device on the th ‘channel.

14, The method of claim 12 T comprising writing the payload to the
receiving device on the first channel and a second payload fo a second receiving

device on the third channel.

15, The method of ¢l
channel, and wherein the recei

operation, the method firthe

12 wherein the bus further comprises a fourth
g device is addressed on the first channel for a write
mprising addressing the receiving device on the fourth

channel for a read operatjn, wherein the selection of which channel to write the

payload to the receivin vice further comprises selecting between the first, third and

fourth channels to wrif'the payload to the receiving device.

16. The'method of claim 15 further comprising writing the payload to a first

address of the eiving device on one of the first, third and fourth channels and writing

The method of claim 15 further comprising writing the payload to a first

of the receiving device on the first channels and writing a second payload to a
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second address of the receiving device on the third channel and writing a third payjfad

to a third address of the receiving device on the fourth channel.

18. The method of claim 15 further comprising writing the payfoad to the

receiving device on one of the first, third and fourth channels and jffing a second

payload to a second receiving device on another one of the first, #hird and fourth
channels.

19. The method of claim 15 further comprising g the payload to the
receiving device on the first channel and writing a second pa oad to a second recelving
device on the third channel and writing a third payload to

fourth channel.

hird receiving device on the

20. The method of claim 12 further congfrising providing a control signal to

the receiving device indicating whether the channel is currently being used to

address the receiving device or write a paylo 1#10 the receiving device.
21. The method of claim 12 fiffther comprising providing a control signal to
the receiving device while addressing #ie receiving device, the control signal indicating
whether a payload for the address

third channel.

be written to the receiving device on the first or

22, A bus maste device, comprising:

a processogfand

a bus inigrface configured to interface the processor to a bus having first,
second and third chgfinels, the bus interface being further configured to address a slave
on the first cha

between the fi

g, receive a payload from the slave on the second channel, and select

and third channels to send a payload to the slave.

The bus mastering device of claim 22 wherein the bus interface device is

nfigured to send the payload to a first address of the slave on the first channel
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24, The bus mastering device of claim 22 wherein the bus interface is fug
configured to send the payload to the slave on the first channel and send a payl
second slave on the third channel. g

25, The bus mastering device of claim 22 wherein the bus furifier comprises
on the first channel for write operations and address the slave on fourth channel for

read operations, and wherein the sending device is further confiofired to select between

the first, third and fourth channels to write the payload to the s

26. The bus mastering device of claim 25 whergin the bus interface is further

configured to send the payload to 2 first address of the ¢ on.one of the first, third and
fourth chanmels and send a second payload to a secofld address of the slave on another

one of the first, third and fourth channels.

27.  The bus mastering device of ciim 25 wherein the bus interface is further

configured to send the payload to a first adffress of the slave on the first channel, send a
second payload to a second address of #fle slave on the third channel, and send a third

payload to a third address of the slaven the fourth channel.

28. The bus masteringfdevice of claim 25 wherein the bus interface is further
configured to send the payloagfto the slave on one of the first, third and fourth channels
and send a second payload 8 a second slave on another one of the first, third and fourth

channels.

29. The bfis mastering device of claim 25 further comprising second and
third slaves, and y herein the bus interface is further configured to send the payload to
the slave on

channel, and gend a third payload to a third slave on the fourth channel.

The bus mastering device of claim 22 wherein the bus interface is further
configfired to provide a control signal to the slave indicating whether the first channel is

tly being used to address the slave or send the payload to the slave.
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or third channel.

32. A bus mastering device, comprising:
a processor; and
means for interfacing the processor to a bus havin,
channels, the means for interfacing the processor to the b
addressing a slave on. the first channel, means for receivin :
the second channel, and means for selecting between the T

a payload to the slave.

33. A slave device, comprising:
memory; and
a bus interface configured to terface the memory to a bus having first,
second and third chanmels, the bus inter being configured to receive a memory
addrcss and a first payload from a bus stcring device on the first channcl, reccive a
second payload from the bus mastefing device on the second channel, and send a
payload to the bus mastering dev n the third channel.

34, The slave deyite of claim 33 wherein the bus interface is further

configured to receive the fi - and second payloads.

35.  The slak

channel, wherein th€

device of claim 33 wherein the bus further comprises a fourth
memory is further configured to be addressed through the bus
mterface by the génding the device on the first channel for write operations and on the
fourth channclfor rcad opceration, the bus interface being further configured to reccive a

third payloag from the bus mastering device on the fourth channel.

red to receive the first, second and third payloads.

The slave device of claim 35 wherein the bus interface is further
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37. The slave device of claim 34 wherein the bus interface is

configured to receive a control signal from the bus mastering device indicatin

is bemng addressed, the control signal indicating whether a payload for the address will

be received on the first or third channel.

39.  Aslave device, comprising:
memory; and
means for interfacing the memory to gous having first, second and third
channels, the means for interfacing the memo o the bus comprising means for =~
receiving a memory address and a first payload fom a bus mastering device on the first
channel, means for receiving a second paylofid from the bus mastering device on the
second channel, and means for sending :

third channel.
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CLAIMS

1. A processing system, comprising:

a receiving device;

a bus having first, second and third channels; and

a sending device configured to:

address the receiving device on the first channel,

read from the receiving device on the second channel,
write to the receiving device on the third channel, and
select between:

a first bus transmission mode wherein payload write
data 1s to be written to the receiving device on the
third channel; and

a second bus transmission mode wherein first pavload
write data is to be written to the receiving device on
the third channel during a first clock cycle and
second payload write data is to be concurrently
written to the receiving device on the first channel
during the first clock cycle, wherein the first pay-
load write data 1s associated with a first write opera-
tion and the second payload write data 1s associated
with a second write operation, and wherein the first
and second payload write data are distinct from
address and control information.

2. The processing system of claim 1 wherein, in the second
bus transmission mode, the sending device is further config-
ured to write the second payload write data to a first address
of the receiving device on the first channel and write the first
payload write data to a second address of the receiving device
on the third channel.
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3. The processing system of claim 1 further comprising a
second receiving device, and wherein, in the second bus trans-
mission mode, the sending device 1s further configured to
write the second payload write data to the receiving device on
the first channel and write the first payload write data to the
second receiving device on the third channel.

4. The processing system of claim 1 wherein the bus further
comprises a fourth channel, the sending device being further
configured to address the receiving device on the first channel
for write operations and address the receiving device on the
fourth channel for read operations, and wherein, in the first
bus transmission mode, the sending device is further config-
ured to select between the first, third and fourth channels to
write the first payload write data to the receiving device.

5. The processing system of claim 4 wherein the sending
device is further configured, in the second bus transmission
mode, to write the first payload write data to a first address of
the receiving device on one of the first, third and fourth
channels and write the second payload write data to a second
address of the receiving device on another one of the first,
third and fourth channels.

6. The processing system of claim 4 wherein the sending
device 1s further configured, in the second bus transmission
mode, to write the second payload write data to a first address
of the receiving device on the first channel, write the first
payload write data to a second address of the receiving device
on the third channel, and write a third payload write data to a
third address of the receiving device on the fourth channel.
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7. The processing system of claim 4 further comprising a
second receiving device, and wherein the sending device 1s
further configured, in the second bus transmission mode, to
write the first payload write data to the receiving device on
one of the first, third and fourth channels and write the second
payload write data to the second receiving device on another
one of the first, third and fourth channels.

8. The processing system of claim 4 further comprising
second and third receiving devices, and wherein the sending
device is further configured, in the second bus transmission
mode, to write the second payload write data to the receiving
device on the first channel, write the first payload write data to
the second receiving device on the third channel, and write a
third payload write data to the third receiving device on the
fourth channel.

9. The processing system of claim 1 wherein the sending
device 1s further configured to provide a control signal to the
receiving device indicating whether the first channel is cur-
rently being used to address the receiving device or write the
second payload write data to the receiving device.

10. The processing system of claim 1 wherein the sending
device is further configured to provide a control signal to the
receiving device while addressing the receiving device, the
control signal indicating whether a payload for the address
will be written to the receiving device on the first or third
channel.

11. The processing system of claim 1, wherein the sending
device writes the first payload write data in accordance with
the selected bus transmission mode.
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12. The processing system of claim 1, wherein writing of
the first payload write data and writing of the second payload
write data are completed during the first clock cycle.

13. A processing system, comprising;

a receiving device;

a bus having first, second and third channels;

means for addressing the receiving device on the first chan-

nel;

means for reading from the receiving device on the second

channel;

means for writing to the receiving device on the third

channel; and

means for selecting between:

a first bus transmission mode wherein payload write data
is to be written to the receiving device on the first
channel or the third channel; and

a second bus transmission mode wherein second pay-
load write data is to be written to the receiving device
on the first channel during a first clock cycle and first
payload write data is to be concurrently written to the
receiving device on the third channel during the first
clock cycle, wherein the first payload write data is
associated with a first write operation and the second
payload write data is associated with a second write
operation, and wherein the first and second payload
write data are distinct from address and control infor-
mation.

14. A method of communicating between a sending device
and one or more receiving devices over a bus, the bus com-
prising first, second and third channels, the method compris-
ng:

addressing a receiving device on the first channel;

reading from the receiving device on the second channel,
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writing to the receiving device on the third channel; and

selecting between:

a first bus transmission mode wherein payload write data
is to be written to the receiving device on the first
channel or the third channel; and

a second bus transmission mode wherein second pay-
load write data 1s to be written to the receiving device
on the first channel during a first clock cycle and first
payload write data is to be concurrently written to the
recetving device on the third channel during the first
clock cycle, wherein the first payload write data is
associated with a first write operation and the second
payload write data is associated with a second write
operation, and wherein the first and second payload
write data are distinct from address and control infor-
mation.

15. The method of claim 14 further comprising, in the
second bus transmission mode, writing the second payload
write data to a first address of the receiving device on the first
channel and writing the first payload write data to a second
address of the receiving device on the third channel.

16. The method of claim 14 further comprising, in the
second bus transmission mode, writing the second payload
write data to the receiving device on the first channel and
writing the first payload write data to a second receiving
device on the third channel.

17. The method of claim 14 wherein the bus further com-
prises a fourth channel, and wherein the receiving device is
addressed on the first channel for a write operation, the
method further comprising addressing the receiving device
on the fourth channel for a read operation, wherein, in the first
bus transmission mede, the method further comprises select-
ing between the first, third and fourth channels to write the
first payload write data to the recetving device.
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18. The method of claim 17 further comprising, in the
second bus transmission mode writing the first payload write
data to a first address of the receiving device on one of the
first, third and fourth channels and writing the second payload
write data 10 a second address of the receiving device on
another one of the first, third and fourth channels.

19. The method of claim 17 further comprising, in the
second bus transmission mode, writing the second payload
write data to a first address of the receiving device on the first
channel, writing the first payload write data to a second
address of the receiving device on the third channel and
writing a third payload write data to a third address of the
receiving device on the fourth channel.

20. The method of claim 17 further comprising, in the
second bus transmission mode, writing the first payload write
datato the receiving device on one of the first, third and fourth
channels and writing the second payload write data to a sec-
ond recerving device on another one of the first, third and
fourth channels.

21. The method of claim 17 further comprising, in the
second bus transmission mode, writing the second payload
write data to the receiving device on the first channel, writing
the first payload write data to a second receiving device on the
third channel, and writing a third payload write data to a third
recerving device on the fourth channel.

22. The method of claim 14 further comprising providing a
control signal to the receiving device indicating whether the
first channel is currently being used to address the receiving
device or write the second payload write data to the receiving
device.

23. The method of claim 14 further comprising providing a
control signal to the receiving device while addressing the
recetving device, the control signal indicating whether a pay-
load for the address will be written to the receiving device on
the first or third channel.
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24. A bus mastering device, comprising:

a processor; and

a bus interface configured to:

interface the processor to a bus having first, second and
third channels,
address a slave on the first channel,
receive from the slave on the second channel,
write to the slave on the third channel, and
select between
a first bus transmission mode wherein payload write
data 1s to be sent to the slave on the first channel or
the third channel; and
a second bus transmission mode wherein second pay-
load write data is to be sent to the slave on the first
channel during a first clock cycle and first payload
write data 1s to be concurrently sent to the slave on
the third channel during the first clock cycle,
wherein the first payload write data is associated
with a first write operation and the second payload
write data is associated with a second write opera-
tion, and wherein the first and second payload write
data are distinct from address and control informa-
tion.

23. The bus mastering device of claim 24 wherein the bus
interface device is further configured, in the second bus trans-
mission mode, to send the second payload write data to a first
address of the slave on the first channel and send the first
payload write data to a second address of the slave on the third
channel.

26. The bus mastering device of claim 24 wherein the bus
interface 1s further configured, in the second bus transmission
mode, to send the second payload write data to the slave on
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the first channel and send the first payload write data to a
second slave on the third channel.

27. The bus mastering device of claim 24 wherein the bus
further comprises a fourth channel, and wherein the bus inter-
face is further configured to address the slave on the first
channel for write operations and address the slave on the
fourth channel for read operations, and wherein, in the first
bus transmission mode, the bus interface is further configured
to select between the first, third and fourth channels to send
the first payload write data to the slave.

28. The bus mastering device of claim 27 wherein the bus
interface is further configured, in the second bus transmission
mode, to send the first payload write data to a first address of
the slave on one of the first, third and fourth channels and send
the second payload write data to a second address of the slave
on another one of the first, third and fourth channels.

29. The bus mastering device of claim 27 wherein the bus
interface is further configured, in the second bus transmission
mode, to send the second payload write data to a first address
of the slave on the first channel, send the first payload write
data to a second address of the slave on the third channel, and
send a third payload write data to a third address of the slave
on the fourth channel.

30. The bus mastering device of claim 27 wherein the bus
interface is further configured, in the second bus transmission
mode, to send the first payload write data to the slave on one
of the first, third and fourth channels and send the second
payload write data to a second slave on another one of the
first, third and fourth channels.

31. The bus mastering device of claim 27 further compris-
ing second and third slaves, and wherein the bus interface is
further configured, in the second bus transmission mode, to
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send the second payload write data to the slave on the first
channel, send the first payload write data to a second slave on
the third channel, and send a third payload write data to a third
slave on the fourth channel.

32. The bus mastering device of claim 24 wherein the bus
interface is further configured to provide a control signal to
the slave indicating whether the first channel is currently
being used to address the slave or send the second payload
write data to the slave.

33. The bus mastering device of claim 24 wherein the bus
interface 1s further configured to provide a control signal to
the slave while addressing the slave, the control signal indi-
cating whether a payload for the address will be sent to the
slave on the first or third channel.

34. The slave device of claim 24 wherein the bus interface
1s further configured to receive a control signal from the bus
mastering device while the memory is being addressed, the
control signal indicating whether a payload for the address
will be received on the first or third channel.

35. A bus mastering device, comprising:

a processor; and

means for interfacing the processor to a bus having first,

second and third channels, the means for interfacing the

processor to the bus comprising:

means for addressing a slave on the first channel,

means for receiving from the slave on the second chan-
nel,

means for writing to the slave on the third channel, and

means for selecting between:

a first bus transmission mode wherein payload write
data 1s to be sent to the slave on the first channel or
the third channel; and

a second bus transmission mode wherein second pay-
load write data is to be sent to the slave on the first
channel during a first clock cycle and first payload
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write data is to be concurrently sent to the slave on
the third channel during the first clock cycle,
wherein the first payload write data is associated
with a first write operation and the second payload
write data 1s associated with a second write opera-
tion, and wherein the first and second payload write
data are distinct from address and control informa-
tion.
36. A slave device,
memory; and
a bus interface configured to:
interface the memory to a bus having first, second and
third channels,
receive a memory address on the first channel,
in a first bus transmission mode, receive payload data
from a bus mastering device on the first channel or the
second channel,
in a second bus transmission mode, receive second pay-
load write data from the bus mastering device on the
first channel during a first clock cycle and concur-
rently receive first payload write data from the bus
mastering device on the second channel during the
first clock cycle, wherein the first payload write data 1s
associated with a first write operation and the second
payload write data is associated with a second write
operation, and wherein the first and second payload
write data are distinct from address and control infor-
mation, and
send a payload to the bus mastering device on the third
channel.

COMNrsing:
comprising:
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37. The slave device of claim 36 wherein the bus further
comprises a fourth channel, wherein the memory is further
configured to be addressed through the bus interface by the
bus mastering device on the first channel for write operations
and on the fourth channel for read operation, the bus interface
being further configured to receive, in the second bus trans-
mission mode, a third payload write data from the bus mas-
tering device on the fourth channel.

38. The slave device of claim 36 wherein the bus interface
is further configured to receive a control signal from the bus
mastering device indicating whether the first channel is cur-
rently being used to address the memory or receive the second
payload write data.

39. A slave device, comprising;

memory; and

means for interfacing the memory to a bus having first,

second and third channels, the means for interfacing the
memory to the bus comprising:

means for receiving a memory address on the first channel,

means for receiving, in a first bus transmission mode,
payload data from a bus mastering device on the first
channel or the second channel,

means for receiving, in a second bus transmission mode,
second payload write data from the bus mastering
device on the first channel during a first clock cycle
and concurrently receiving first payload write data
from the bus mastering device on the second channel
during the first clock cycle, wherein the first payload
write data is associated with a first write operation and
the second payload write data is associated with a
second write operation, and wherein the first and sec-
ond payload write data are distinct from address and
control information, and

means for sending a payload to the bus mastering device
on the third channel.



