
;e3e''LLR6Tq}I21 February 2005 MEMORY DEVICE HAVING POSTED WRITE PER
COMMAND BACKGROUND OF THE INVENTION 1. Field of the Invention The present
invention relates generally to memory devices, and more 5 particularly to a
memory device that determines if write data should be posted on a per
command basis for improving system bus efficiency. 2. Description of the
Related Art An increasing number of electronic equipment and
electronic-based systems require some form of high-speed memory devices for
storing and retrieving IO information (oy "data"). `'Wile the types of such
memory devices vary widely, semiconductor memory devices are most commonly
used in memory applications requiring implementation in a relatively small
area. `Within this class of semiconductor memory devices, the DRAM (Dynamic
Random Access Memory) is one of the more commonly used types. 15 Many of
the operations performed by the central processing unit (CPU) of these
systems arc memory accesses on the memory arrays of the system. The term
access typically refers to reading data from or writing data to selected
memory cells. Fig. IA illustrates, in block diagram form~ a portion of the
components For accessing a conventional memory device. Array 10 consists of
a plurality of memory cells   21 February 2005 2 arranged in rows and
columns, into which and from which data can be written and read. Data is
provided on the data inputs/outputs DQs 22 from a system bus (not shown)
and input data is supplied to the data input registers 20 via bus 26. The
input data is latched by the write latch 16, and placed on the bus 34 for
input to the 5 I/O gates 12. The I/O gates l2 then write the data via bus
28 to the array 10. Similarly, when data is to be read from the array 10,
the data is provided to the I/O gates 12 by bus 28 and input to the read
latch 14 via bus 24. The latched data is then driven by drivers 18 and
output to a system bus (not shown) on the DQs 22 via bus 26. 10 There are
some shortcomings, however, with the conventional system for accessing
memory arrays. For example, conventional access systems typically have slow
write to read circle rimes, i.e., the time required to perform a data
a=rite and then a data read. This is caused by the delay required for the
I/O gates 12 to write the data into the array 10 before data can be
provided from the array I O to the I/O gates 15 12 during the read. As
processor speeds continue to increase, increased memory access speeds are
becoming more important. There have been attempts to decrease the write to
read cycle time by "posting" the data to he written into the array. posting
refers to placing the data to be written into the array vi a data-6u11-er
30 as shown in Fig. 1B, 20 and delaying the writing of the data to the
memory array until the controller determines an available time when the I/O
gates are not being used for a read   3 21 February 2005 operation, such as
for example a subsequent write command. For example, the data in the buffer
30 will be put into the write latch 16 and subsequently veto the array lU
through I/O gates 12 va~hen a new write command is issued, and new data
(from the new write command) is being input to the buffer 30. How-ever,
posting every write 



5 data uill always delay the write access to the memory arra3~, thereby
reducing the system efficiency. Additionally, when a read command follows
several write commands, if the data in the buffer 30 is not written into
the array 10 before the read command is executed, there is the risk of the
data in the buffer 30 becoming corrupted. Accordingly, there will still be
a delay between the last write command 10 before a read command can be
executed to ensure the data is not corrupted. Accordingly, it is desirous
to increase memory access speed by decreasing the ~>rite to read cycle
time, without reducing the system e~cieny~ by ahvays delaying write
commands. SUMMARY OF THE INVENTION 1$ The present W vention alleviates some
of the problems of the prior srt and provides a unique system and method
for decreasing the memory access tune by deternW ng if data mill be written
directly to the array or be posted through a data buffer on a per command
basis, thereby optinuzing the system efficiency. In accordance with the
present uwention, a memory controller detern-tines if 2U data to be written
to a memory array, such as a DRAIM array, is either written du-ectly   21
February 2005 4 to the array or posted through a data buffer on a per
command basis. If the controller determines that a write command is going
to be followed by another write command, the data associated with the first
write command will be written directly into the memory array without
posting the data in the buffer. If the controller determines that a write
command will be followed by a read command, the data associated with the
write command will be posted in the data buffer, allowing the read command
to occur with minimal delay., and the posted data will then be written 



into the array when the internal I/O lines are no longer being used to
execute the read command. By determining whether or not to post the data on
a per command 10 basis, the memory controller has greater flexibility for
improved data throughput. These and other advantages and features of the
invention will become more readily apparent from the following detailed
description of the invention which is provided in connection W th the
accompanying drawings. BRIEF DESCRIPTION OF THE DRAWINGS 15 FIGURE lA
illustrates in block diagram form a portion of the components for accessing
a conventional memory device; FIGURE 1B illustrates in block diagram form a
portion of the components for accessing a conventional memory device in
which every write command is posted;   5 21 February 2005 FIGURE 2A
illustrates in block. diagram form a memory device that determines if a
write command should be posted on a per command basis in accordance with a
first embodiment of the present invention; FIGURE 2B illustrates ui block
diagram form a memory device that determines if a write command should be
posted on a per command basis in accordance with a second embodiment of the
present invention: FIGURE 3A illustrates a timing diagram of a specific
access sequence of the memory device of Fig. 2 A; FIGURE 3B illustrates a
timing diagram of a specific access sequence of the 10 memory device of
Pig. 2B; and FIGURE 4 illustrates in block diagram form a processor system
in which the 



memory device of the present invention may be employed. DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENTS The present invention will be
described as set forth in the exemplary 1~ embodiments illustrated in Pigs.
2-4. Other embodiments may be utilized and structural or logical changes
may be made without departing from the spirit or scope of the present
invention. Like items are referred to by like reference numerals.   21
February 2005 6 In accordance with the present invention, a memory
controller determines if data to be written to a memory array, such as a
DRAM array, is either written directly to the array or posted through a
data buffer on a per command basis. Fig. 2A illustrates in block diagram
form a portion of a memory device that determines if a 5 unite command
should be posted on a per command basis in accordance with the present
invention. The elements of Fig. 2A are similar to those of Fig. 1 Pi,
except in accordance with the present invention a logic circuit 40 is
connected to the registers 20 via bus 46. Logic circuit 40 has a first
output connected to the write latch 16 via bus 42, and a second output
connected to buffer 30 via bus 44. A second input to 10 logic circuit 40 is
connected to a command decoder 50 via signal line 52. Command decoder 50
has a second output connected to buffer 30 va signal line 54. Command
decoder 50 is provided with two inputs connected to a memory controller 70
via signal lines 60, 62. The first signal line 60 carries a signal
representing whether a write command will be a posted write (pWR) command,
as further described below. 15 The second signal line 62 carries a signal
representing a posting command, as further described below. Additionally,
Fig. 2A illustrates an address latch SO which receives and latches the
address into which data is to be written from controller 70 via line SS. 



Address latch 80 is connected to logic circuit 82 via line 93. Logic
circuit 82 also receives a signal from command decoder 50 via Iine 90.
Logic circuit 82 is 20 connected to address decoder 86 via line.94 and
address buffer S4 via line 96. Address buffer 84 is connected to address
decoder S6 via line 98, and receives a signal from command decoder 50 via
line 102. Address decoder S6 decodes the address received from either Logic
circuit 82 or address hotter S4 and provides a   21 February 2005 7 signal
via line 100 to array 10 to activate the column of array 10 associated with
the address. The operation of the memory device illustrated in Fig. 2A in
accordance with the present invention is as follows: Suppose, for example,
a write command (WR) is 5 received by the controller 70 requesting that
data be written to a specified address in the array 10. The data is
provided on the data inputs/outputs DQs 22 fiom a system bus (not shown)
and input to the data input registers 20 via bus 26. Additionally, the
address is provided from controller 70 to address latch 80 via line 88,
where it is latched and provided to logic circuit 82. The controller 70
will also know the 10 command that. will follow the write command, such as
for example another write command, a read command, or some other command.
If the unite command is to be followed by another write command, controller
70 will send a signal to command decoder 50 via line 60 indicating that the
first write command need not be posted. The command decoder 50, in turn;
will send a signal to logic circuit 40 via line 52 15 and logic circuit 82
via line 90 indicating tape incoming data is aot going to be posted and can
be written directly to the array 10. Accordingly, the address from logic
circuit S2 will be sent to address decoder S6 via line 94 for decoding.
VVhen the data is provided from registers 20 via bus 46, logic circuit 40
will pass the data to the write latch i6 via bus 42. The data to be input
is latched by die write latch 16, and 



20 placed on the bus 24 for input to the I/O gates 12. The Ij0 gates 12
then write the data via bus 28 to the array 10 in the address activated by
the address decoder via line 100. Thus, in accordance with the present
invention, if a write command will be   21 February 2005 8 followed by
another write command, the first write command Krill not be posted, thus
improving efficiency of the system. Now suppose, for example, that the vs
write command (tR) will be followed by a read command (RD). If the write
command is to be followed by a read command, 5 controller 7 0 will send a
signal to command decoder 5 0 via line 60 indicating that the data
associated with the write command must be posted. The command decoder 50,
in turn, will send a signal to logic circuit 40 via line 52 and logic
circuit 82 via line 90, indicating the incoming data is to be posted and
therefore the data and address must be temporarily stored in buffer 30 and
address buffer 84, respectively. 10 Accordingly, logic circuit 82 will send
the address received from address latch SO to address buffer 84 and when
the data is provided from registers 20 via bus 46, logic circuit 40 will
pass the data to the buffer 30 via bus 44. The data will then be stored in
buffer 30 and the address stored in address buffer 84 until the controller
determines the data in the buffer 30 can be sent to the array I0. The data
can be 15 sent to the array I O when the I/O gates 13 will be idle for a
sufficient period of tune, i.e., when other core operations are not using
the I/O gates 12 to the array I0. For example, the data can be written to
the array 10 while the data from the read command is being output via
drivers 18 on the DQs 22. The controller 70 will send a signal to commend
decoder 50 via Line G3 indicating posting of the data can occur, 20 i-e.,
be written from the buffer 30 to the array 10. When the command decoder 30
receives the posting signal from controller 70, it will send a signal to
buffer 30 via signal line 54 which with prompt the buffer 30 to transfer
its data content to the write  



21 February 2005 9 latch 16 via bus 64. Additionally, command decoder 50
will send a signal to address buffer 84 via line 102 which will prompt the
buffer 84 to send the address to address decoder 86 via line 98. The data
to be input is latched by the write latch 16, and placed on the bus 24 for
input to the I/O gates 12. The I/O gates 12 then write 5 the data via bus
28 to the array 10 in the address activated by the address decoder via line
100. Thus, in accordance with the present invention, when a write command
will be followed by a read command) the controller will issue a posted
write command, thereby posting the data associated with the write in a
buffer. The read command can then occur without waiting for the W put data
to be transferred to the 10 array, thereby improving the system efficiency.
The input data will then be written from the buffer to the array when the
I/O gates to the array are available. Fig. 3A illustrates a timing diagram
showing the timing of a specific sequence,of access commands in which the
controller 70 determines if data to be input should be posted on a per
command basis in accordance with die present 15 invention. Specifically,
Fig. 3A illustrates the following sequence of accesses: write ('R),1'~'rite
(VVR), Rea (RD), Write (VVR), and write (PJR) in a memory having a write
latency of one clock cycle. As shoum in Fig. 3A, at time TO the first write
command is received, as well as the first address Col. 1 Address. As
controller 70 will know that the next command at time T4 is to be another
write command, tire data 20 associated with the first write command will
not be posted. As such, the address for the data associated with the first
write command will be passed directly to address decoder from logic circuit
s2 and Lie data associated with the first write command,   - 11 February
2005 10 which will be received between time T1 and T5, will be written
directly to the decoded address in array 10 utilizing the_ I/O gates 12
tiom time T5 to T9 as described above v~ith respect to Fig. 2A. The second
~s~rite command is received at time T4, along with the second address Col.
2 Address. The second write command S is to be followed by a read command
at time TF,. Accordingly, the second wuite command will be a posted write
command (pWR), and the data associated W th the second write command,
received from time T5 to T9, will be posted in the buffer 30 and the
address for the second write command, i.e., Col. 2 Address, will be sent by
logic circtut 82 to address buffer 84 as described above with respect to
Fig. 2A. 10 Thus, the data from the read command issued at time TS from the
Col. 3 Address can be output on the I/O gates 12 during time T9 to T13,
while data and the address associated with the second write command are
buffered in buffer 30 and buffer S4, respectively. 



.fit time T12, the controller 70 will issue a post command to the command
15 decoder 50 via signal line 62, scheduling the data in buffer 30 to be
~written to tlia array when the data from the read command is being output
fi-om the memory on the DQs 22. Accordingly, the command decoder 50 ~a~ill
send a signal to buffer 30 and address buffer S4. The address stored in
buffer S4, i.e., Col. 2 Address, will be sent to decoder b6 via line JS and
the data being input from the second write 20 command v~ill be sent from
buffer 30 to the I/O gates 12 via latch 16 from time T13 to T17 and written
to the array 10 in the address specified by decoder S6. The data from the
read command will be output from time T14 to TLS.   11 21 February 2005 At
time T19, another write command is issued by the controller 70. As
controller 70 l:nos that the next command at time T23 is to be another
write command, the data associated with the write command at time T19
c~~ill not be posted. As such, the address Col. 4 Address will be sent
directly to address decoder 5 86 from logic circuit 82 and the data
associated wide this write command, which will be received between time T20
and T24, will be written directly to the array 10 utilizing the Ij0 gates
12 from-time T23 to T27 as described with respect to Fig. 2A. The next
wzite command, received at time T23, will also not be posted in this
example, and as such, the data associated W th this write command, whidt
will be 10 received between time T24 and T28 ) will be written directly to
the array I O in the address specified by decoder 86 utilizing the I/O
gates 12 from time T27 Lo T31. Thus, in accordance with the present
invention, the memory conu-oller determines if data to be written to a
memory array, such as a DR9M array, will either 



written directly to the array or posted through a data buffer on a per
command basis, 15 thereby improving the memory- system ef&cicncy. Fig- 2B
illustrates in block diagram form a portion of a memory device that
determines if a write command should be posted on a per command basis in
accordance with another embodiment of the present invention. The elements
of Fig. 2B are similar to those of Pig. 2A, except in Fig. 2B the address
latch 80 is connected 20 directly to address decoder 86 via line 102 and
die logic circuit SZ and address buffer 84 are not provided.   21 February
2005 12 The operation of the memory device illustrated in Fig. 2B is
simile- to that as described u~id1 respect ro Fig. 3.~1 except the address
associated with a posted z-ite command u2ll be stored in the controller 70
and not provided to the adcliess latch 80 until the controller 70 provides
the post command to command decoder 50 to write 5 the dat<2. For example,
as illustrated in Fig. 3B, at time TO the first write command is received,
as well as the first address Col. 1 Address. The address ~~ill be sent from
controller 70 to address latch SO and then directly to address decoder S6,
and the data writing will be similar to chat as described with respect to
Fig. 3 A. , When die second ~~rite command, which is a posted write
command, is received at tune T4, the 10 address Col. 2 Address associated
v,~ith this ~zite command ta~ill be stored in controller 70 and not be sent
to the address latch S0. The address Col. 2 Address will not be sent to the
address latch .80 until the controller 70 issues the post command to
command decoder 50 at time T12. When address latch SO receives the address
Col. 2 Address at time T12, it will send the address to address decoder S6
via 15 line 102, va~hich will decode the address and activate the specified
column in array 10. 



When command decoder 50 receives the post command from controller 70 at
time T12, it v2ll send a signal to buffer 30 and the data being input from
the second write command will be sent from buffer 30 to the I/O gates 12
via latch 16 from time T13 to T17 and written to the array IO in the
adcli~ess specified by decoder So. 20 fu illustrated in Pigs. 3A and 3B,
the amount of time required for this sequence of commands to be performed
in accordance with the present invention is approximately 77.5 naaosecends.
I ~ a prior ;st.men.ory device is which every write   21 February 2005 13
command is posted, tlus same sequence would require approximately 1U0
nanoseconds to complete. Thus, by determining if data should be posted on a
per command basis in accordance with the present invention instead of
posting every write command as in the prior art, a time savings of
approximately 25 % can be realized. A typical processor based s`=stem that
includes integrated circuits that utilize a posted write on a per cexnmand
basis according to the present invention is illustrated generally at 106 in
Fig. 4. A computer system is exemplary of a system having integrated
circuits, such as for example memory circuits. Most conventional 10
computers include memory devices pernutting storage of significant amounts
of data. The data is accessed duruig operation of the computers. Other
types of dedicated processing systems, e.g., radio systems, television
systems, GPS receiver s.astems, telephones and telephone systems also
contain memory devices that can utilize the presentinvention. 15 A
processor based system, such as a computer system, for exunple, generally 



comprises a central processing unit (CPU) 110, for example, a
microprocessor, that communicates uith one or more input/output (I/O)
devices 1=-0, 15U ever a bus 17U. The computer system 10U also includes
random access memory (R112) 1G0, and, in the case of a computer system may
ir~dude peripheral devices such as a floppy 20 dish drive 120 and a compact
disk (CD) ROM drive 130 which also communicate with CPU 1l0 over the bus 17
0. R~,'~2 1G0 is preferably constructed as ;m   21 February 2005 14
integrated circuit that includes the circuit for determining posting of a
write command on a per command basis as previously described with respect
to FIGS. 2A and 2B. It may also be desirable to integrate the processor 110
and memory 160 on a single IC chip. RW 160 may be a DRAZ`Z, SDRAIV, DDR,
SRA11~ or any other 5 type of random access memory deuce. 1~'hile preferred
emba~iiments of the invention have been described and illustrated above, it
should be understood that these are exemplary of the invention and are not
to be considered as linuting. :gdditions, deletions, substitutions, and
other modifications can be made without departing from the spirit or scope
of the 10 present invention. Accordingly, the invention is not to be
considered as limited by the foregoing description but is only limited
bythe scope of the appended claims. 15   21 February 2005 15 Claims 1. A
memory circuit comprising: a data buffer coupled to a storage array of said
memory circuit; a logic circuit for receiving input data associated with a
write command, said logic circuit being coupled to said data buffer and
said storage array; a command decoder coupled to said logic circuit and
said data buffer, said command decoder providing a first control signal to
said logic circuit; 



wherein when said input data associated with said write command is received
by said logic circuit, said logic circuit in response to a first control
signal sends said input data directly to said storage array or sends said
input data to said data buffer and if said input data is sent to said data
buffer, said command decoder sends a second control signal to said data
buffer at a predetermined time when input/output gates associated with said
storage array are not being used, and said data buffer in response to said
third control signal sending said input data from said data buffer to said
storage array. 2. A memory circuit comprising: a data buffer coupled to a
storage array of said memory circuit; a logic circuit for receiving input
data associated with a write command, said logic circuit being coupled to
said data buffer and said storage array; a command decoder coupled to said
logic circuit, said command decoder providing a first control signal to
said logic circuit; and a controller coupled to said command decoder,
wherein said controller determines if input data will be sent directly to
said storage array or to said data buffer, said controller providing a
second control signal to said command decoder, said command decoder in
response to said second control signal providing said first control signal
to said logic circuit, said first control signal being based on said second
control signal, and said logic circuit in response to a first control
signal sends said input data   21 February 2005 16 directly to said storage
array or sends said input data to said data buffer. 3. The memory circuit
according to claim 1, further comprising: a second logic circuit coupled to
said controller and said command decoder, said second logic circuit
receiving an address associated with said input data from said controller;
an address buffer coupled to said second logic circuit; and an address
decoder coupled to said address buffer and said storage array, wherein if
said input data is sent to said data buffer, said second logic circuit in
response to a third control signal from said command decoder sends said
address to said address buffer, and said address buffer in response to a
fourth control signal sent from said command decoder at said predetermined
time sends said address to said address decoder, said address decoder
decoding said address and activating a portion of said storage array into
which said data is written. 4. The memory circuit according to claim 3,
wherein if said input data is sent directly to said storage array, said
logic circuit in response to said third control signal sends said address
to said address decoder. 5. The memory circuit according to claim 1,
further comprising: an address decoder coupled to said controller and said
storage array, said address decoder receiving an address associated with
said input data from said controller, wherein if said input data is sent to
said data buffer, said controller delays sending said address associated
with said input data to said address decoder until said third control
signal is sent to said data buffer. 6. The memory circuit according to
claim 1, wherein said input data is sent directly to said storage array if
said write command is followed by another write command.   21 February 2005
17 7. The memory circuit according to claim 1, wherein said input data is
sent to said data buffer if said write command is followed by a read
command. 



8. A memory device comprising: an array of memory cells for storing data; a
data buffer coupled to said array; a logic circuit coupled to said data
buffer and said array, a latch coupled between said logic circuit and said
array and coupled between said data buffer and said array; wherein when a
write command to write input data to said array is received, said logic
circuit, in response to a control signal, sends said input data associated
with said write command directly to said array or sends said input data to
said data buffer, said input data being latched by said latch before being
sent to said array from said logic circuit or said data buffer. 9. The
memory device according to claim 8, further comprising: a command decoder
coupled to said logic circuit, said command decoder providing said control
signal to said logic circuit. 10. The memory device according to claim 9,
wherein if said input data is to be sent to said data buffer, said
controller sends a posted write signal to said command decoder, said
command decoder in response to said posted write signal sending said
control signal to said logic circuit, said control signal being based on
said posted write signal. 11. The memory device according to claim 10,
wherein said posted write signal is sent by said controller if said write
command is followed by a read command. 12. The memory device according to
claim 11, further comprising:   21 February 2005 18 a second logic circuit
coupled to said controller and said command decoder, said second logic
circuit receiving an address associated with said input data from said
controller; an address buffer coupled to said second logic circuit; and an
address decoder coupled to said address buffer and said array, wherein if
said input data is sent to said data buffer, said logic circuit in response
to a second control signal from said command decoder sends said address to
said address buffer, and said address buffer in response to a third control
signal sent from said command decoder sends said address to said address
decoder, said address decoder decoding said address and activating a
portion of said array into which said data is written. 13. The memory
device according to claim 12, wherein if said input data is sent directly
to said array, said second logic circuit in response to said second control
signal sends said address to said address decoder. 14. The memory device
according to claim 11, wherein said command decoder is coupled to said data
buffer, and if said input data is sent to said data buffer, said data
buffer in response to a signal from said command decoder sends said input
data to said array. 15. The memory device according to claim 14, further
comprising: an address decoder coupled to said controller and said array,
said address decoder receiving an address associated with said input data
from said controller, wherein if said input data is sent to said data
buffer, said controller delays sending said address associated with said
input data to said address decoder until said signal is sent from said
command decoder. 16. The memory device according to claim 14, wherein said
signal from said command decoder is sent when input/output gates associated
with said array are not being used.   



21 February 2005 19 17. DELETED 18. The memory device according to claim 8,
further comprising: a plurality of input/output gates coupled between said
array and said latch. 19. The memory device according to claim 8, wherein
said input data is sent directly to said array if said write command is
followed by another write command. 20. The memory device according to claim
8, wherein said input data is sent to said data buffer if said write
command is followed by a read command. 21. A memory system comprising: a
storage array for storing data, said data being input to said storage array
in response to a write command and said data being extracted from said
storage array in response to a read command; and a data buffer coupled to
said storage array, said data buffer adapted to store input data associated
with a write command; wherein said memory system includes circuitry for
determining on a per command basis if input data associated with a write
command is posted in said data buffer before being sent to said storage
array, said input data associated with said write command is posted in said
data buffer if a read command follows said write command, and wherein said
input data posted in said buffer is sent to said storage array when output
data associated with said read command is being output from said memory
system   21 February 2005 20 22. The memory system according to claim 21
further comprising: an address buffer coupled to said storage array,
wherein an address associated with said input data posted in said data
buffer is stored in said address buffer until said input data posted in
said buffer is sent to said storage array. 23. The memory system according
to claim 21, further comprising: a controller coupled to said storage
array, said controller providing an address associated with said input data
to said storage array, wherein said controller delays sending said address
associated with said input data posted in said data buffer until said input
data posted in said buffer is sent to said storage array. 24. The memory
system according to claim 21, wherein said input data associated with said
write command is not posted in said data buffer if another write command
follows said write command. 25. The memory system according to claim 21,
wherein said circuitry further comprises: a logic circuit coupled to said
storage array and said data buffer, wherein said logic circuit, in response
to a control signal, sends said input data associated with said write
command to be posted in said data buffer before being sent to said storage
array or to said storage array without being posted in said data buffer. 



26. A processing system comprising: a processing unit; and a memory device
connected to said processing unit, said memory device comprising: an array
of memory cells for storing data; a data buffer coupled to said array; a
logic circuit coupled to said data buffer and said array; and   21 February
2005 21 a latch coupled between said logic circuit and said array and
coupled between said data buffer and said array, said input data being
latched by said latch before being sent to said array from said logic
circuit or said data buffer wherein when a write command to write input
data to said array is issued by said processing unit, said logic circuit,
in response to a control signal, sends said input data associated with said
write command directly to said array or sends said input data to said data
buffer. 27. The processing system according to claim 26, wherein said
memory device further comprises: a command decoder coupled to said logic
circuit, said command decoder providing said control signal to said logic
circuit. 28. The processing system according to claim 27, further
comprising: a controller coupled to said command decoder, said memory
controller determining if said input data is to be sent from said logic
circuit directly to said array or to said data buffer. 29. The processing
system according to claim 28, wherein if said input data is to be sent to
said data buffer, said controller sends a posted write signal to said
command decoder, said command decoder in response to said posted write
signal sending said control signal to said logic circuit, said control
signal being based on said posted write signal. 30. The processing system
according to claim 29, wherein said posted write signal is sent by said
controller if said write command is followed by a read command. 31. The
processing system according to claim 30, further comprising: a second logic
circuit coupled to said controller and said command decoder, said second
logic circuit receiving an   21 February 2005 22 address associated with
said input data from said controller; an address buffer coupled to said
second logic circuit; and an address decoder coupled to said address buffer
and said array, wherein if said input data is sent to said data buffer,
said logic circuit in response to a second control signal from said command
decoder sends said address to said address buffer, and said address buffer
in response to a third control signal sent from said command decoder sends
said address to said address decoder, said address decoder decoding said
address and activating a portion of said array into which said data is
written. 32. The processing system according to claim 31, wherein if said
input data is sent directly to said array, said second logic circuit in
response to said second control signal sends said address to said address
decoder. 



33. The processing system according to claim 27, wherein said command
decoder is coupled to said data buffer, and if said input data is sent to
said data buffer, said data buffer in response to a signal from said
command decoder sends said input data to said array. 34. The processing
system according to claim 33, further comprising: an address decoder
coupled to said controller and said array, said address decoder receiving
an address associated with said input data from said controller, wherein if
said input data is sent to said data buffer, said controller delays sending
said address associated with said input data to said address decoder until
said signal is sent from said command decoder. 35. The processing system
according to claim 33, wherein said signal from said command decoder is
sent when input/output gates associated with said array are not being used.
21 February 2005 23 36. The processing system according to claim 26,
wherein said memory device further comprises: a plurality of input/output
gates coupled between said array and said latch. 37. The processing system
according to claim 26, wherein said input data is sent directly to said
array if said write command is followed by another write command. 38. The
processing system according to claim 26, wherein said input data is sent to
said data buffer if said write command is followed by a read command. 39.
The processing system according to claim 26, wherein said processing unit
and said memory device are integrated on a single chip. 40. A processing
system comprising: a processing unit; and a memory system connected to said
processing unit, said memory system comprising: a storage array for storing
data, said data being input to said storage array in response to a write
command and said data being extracted from said storage array in response
to a read command; and a data buffer coupled to said storage array, said
data buffer adapted to store input data associated with a write command;
wherein said memory system includes circuitry for determining on a per
command basis if input data associated with a write command is posted in
said data buffer before being sent to said storage array, and said input
data associated with said write command is not posted in said data buffer
if another write command follows said write command. 41. The processing
system according to claim 40, wherein said input data associated with said
write command will be   21 February 2005 24 posted in said data buffer if a
read command follows said write command. 42. The processing system
according to claim 41, wherein said input data posted in said data buffer
is sent to said storage array when output data associated with said read
command is being output from said memory system. 



43. The processing system according to claim 42, further comprising: an
address buffer coupled to said storage array, wherein an address associated
with said input data posted in said data buffer is stored in said address
buffer until said input data posted in said buffer is sent to said storage
array. 44. The memory system according to claim 42, further comprising: a
controller coupled to said storage array, said controller providing an
address associated with said input data to said storage array, wherein said
controller delays sending said address associated with said input data
posted in said data buffer until said input data posted in said buffer is
sent to said storage array. 45. The processing system according to claim
40, wherein said circuitry of said memory system further comprises: a logic
circuit coupled to said storage array and said data buffer, wherein said
logic circuit, in response to a control signal, sends said input data
associated with said write command to be posted in said data buffer before
being sent to said storage array or to said storage array without being
posted in said data buffer. 46. The processing system according to claim
40, wherein said processing unit and said memory system are integrated on a
single chip.   21 February 2005 25 47. A method for writing input data
associated with a write command into an array, said method comprising the
steps of: receiving said input data associated with said write command;
receiving a first control signal indicating said input data associated with
said write command should be posted; posting said input data associated
with said write command in response to said first control signal; receiving
a second control signal indicating said input data associated with said
write command should not be posted; sending said input data to said array
without posting said input data in response to said second control signal;
and latching said input data associated with said write command in a latch.
48. The method according to claim 47, further comprising: determining a
next command following said write command. 49. The method according to
claim 48, wherein if said next command following said write command is
another write command, said method further comprises: providing said second
control signal and sending said input data to said array without posting
said input data. 50. The method according to claim 48, wherein if said next
command following said write command is a read command, said method further
comprises: providing said first control signal and posting said input data
associated with said write command. S1. The method according to claim 50,
wherein said step of posting further comprises: sending said input data
associated with said write command to a data buffer; and storing said input
data associated with said write command in said data buffer.   



21 February 2005 26 52. The method according to claim 51, further
comprising: determining a time period when input/output gates associated
with said array are not being used; and sending said input data associated
with said write command stored in said data buffer to said array during
said time period. 53. The method according to claim 52, further comprising:
storing an address associated with said input data in an address buffer;
and sending said address to said array when said input data associated with
said write command stored in said data buffer is sent to said array. 54.
The method according to claim 52, further comprising: storing an address
associated with said input data in a controller; and delaying sending said
address from said controller to said array until said input data associated
with said write command stored in said data buffer is sent to said array.
55. The method according to claim 52, wherein said step of sending said
input data associated with said write command stored in said data buffer to
said array further comprises: latching said input data associated with said
write command in a latch. 56. The method according to claim 55, wherein
said step of sending said input data associated with said write command
stored in said data buffer to said array further comprises: sending said
latched input data to a gate associated with said array; and writing said
input data into said array from said gate. 57. The method according to
claim 47, wherein said step of sending said input data associated with said
write command to said array further comprises:   21 February 2005 27
sending said latched input data to a gate associated with said array; and
writing said input data into said array from said gate. 58. A method for
posting input data associated with a write command, said method comprising
the steps of: determining a next command following said write command; if
said next command is a read command, posting said input data associated
with said write command, otherwise not posting said input data associated
with said write command; sending said input data associated with said write
command to a data buffer; and storing said input data associated with said
write command in said data buffer. 59. The method according to claim 58,
further comprising: storing an address associated with said input data in
an address buffer; and sending said address to said array when said input
data associated with said write command stored in said data buffer is sent
to said memory array. 60. The method according to claim 58, further
comprising: storing an address associated with said input data in a
controller; and 



delaying sending said address from said controller to said memory array
until said input data associated with said write command stored in said
data buffer is sent to said memory array.
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