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RECONFIGURABLE ROW DRAM

BACKGROUND

[0001] Multi-core processors include multiple independent
central processing units (“CPUs”), sometimes referred to as
“cores.” The cores in a multi-core processor may have access
to a dynamic random-access memory (“DRAM”) device. A
DRAM device may have a DRAM array comprised of
memory cells organized into a series of rows. The rows of
memory cells may be further organized into one or more
columns. In some DRAM devices, if two or more cores
attempt to access the same row of the same DRAM array at
the same time, a row conflict may be generated. The row
conflict may cause an error as it might be from a different
column. To reduce the probability of a row conflict, one
processor core may be instructed to wait until a DRAM
device access performed by another core has been completed.
Overall processing speeds of the multi-core processor may be
reduced, including increased overall latency, when one core is
instructed to wait until another core completes a memory
access

[0002] Unless otherwise indicated herein, the materials
described in this section are not prior art to the claims in this
application and are not admitted to be prior art by inclusion in
this section.

SUMMARY

[0003] Briefly stated, technologies are generally described
herein for reconfigurable row dynamic random access
memory (“RRDRAM”) devices. In some implementations, a
row of a RRDRAM device may be organized into one or more
separately accessible row segments. Utilizing various imple-
mentations described herein, one processor core may access a
row segment of a row of the RRDRAM device while another
processor core may access another row segment of the same
row of the RRDRAM device. Utilizing other implementa-
tions described herein, a processor core may access a first
segment of a first row of the RRDRAM device and, while
accessing the segment of the first row, access a first segment
of a second row of the RRDRAM device.

[0004] Insome examples,a RRDRAM device may include
an array comprising a row that includes at least one row
segment, and a column. A row address latch may be coupled
to the array and may be operative to latch a row address of the
array. A row decoder may be coupled to the row address latch
that may be operative to decode the latched row address. A
column address latch may be coupled to the memory address
line and may be operative to latch a column address of the
array. A column decoder may be coupled to the row address
latch and may be operative to decode the latched column
address of the array. A column decoder latch may be coupled
to the column decoder and may be operative to latch and
maintain active an accessed column of the array. A segment
decoder may be coupled to the column address latch and may
be operative to decode a portion of the column address to
identify a segment in the array. A segment decoder activator
circuit may be coupled to the segment decoder and may be
operative to activate a row segment latch. In some examples,
the row segment latch may be coupled to the row decoder and
the segment decoder activator circuit. The row segment latch
may also be operative to latch the row segment.

[0005] Inanother example, a computer system may include
a bus, a processor unit coupled to the bus; and a reconfig-
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urable row dynamic random access memory (“RRDRAM”)
device coupled to the bus. The RRDRAM device may be
operative to perform operations that cause the RRDRAM
device to precharge a memory array associated with a first
memory location in the memory array. The RRDRAM device
may also utilize a row decoder to decode a first row address
associated with the first memory location and utilize a column
decoder latch to decode a portion of a first column address
associated with the first memory location to identify a first
row segment of the array. The RRDRAM device may also
utilize a row segment activator to activate the first row seg-
ment; and assert the activated first row segment to a word line
to provide access to data in the first row segment.

[0006] In some examples, methods for the operation of a
reconfigurable row dynamic random access memory
(“RRDRAM”) device are disclosed herein. Example meth-
ods may include receiving a first access request for a first
access to the RRDRAM device, the first access request com-
prising a first row address and a first column address corre-
sponding to a first memory location in an array. The method
may also include precharging the array associated with the
first memory location, decoding the first row address; and
decoding a portion of the first column address corresponding
to a first row segment of the first row address. The method
may also include activating the first row segment; and assert-
ing the activated first row segment to a word line to provide
access to data in the first row segment.

[0007] Another method might include operations for
receiving a first memory access of a memory access line
comprising a first access row address and a first access col-
umn address. The method may include decoding the first
access row address to generate a decoded first row, decoding
the first access column address to generate a decoded first
column and decoding a portion of the first access column
address corresponding to a first accessed row segment. The
method might further include activating an output corre-
sponding to the first accessed row segment and concurrently
with activating the output corresponding to the first accessed
row segment, receiving a second memory access of amemory
access line comprising a second access row address and a
second access column address and accessing first data asso-
ciated with the first access by asserting an active column. In
some examples, the method may include decoding the second
access row address to generate a decoded second row, decod-
ing the second access column address to generate a decoded
second column and decoding a portion of the second access
column address corresponding to a second accessed row seg-
ment. The method might also include activating an output
corresponding to the second accessed row segment and
accessing second data associated with the second access by
asserting the second accessed row segment.

BRIEF DESCRIPTION OF THE FIGURES

[0008] The foregoing and other features of this disclosure
will become more fully apparent from the following descrip-
tion and appended claims, taken in conjunction with the
accompanying drawings. Understanding that these drawings
depict only several embodiments in accordance with the dis-
closure and are, therefore, not to be considered limiting of its
scope, the disclosure will be described with additional speci-
ficity and detail through use of the accompanying drawings,
in which:

[0009] FIG. 1 is a schematic circuit diagram illustrating an
example RRDRAM device with reconfigurable rows;
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[0010] FIG. 2 is a schematic circuit diagram illustrating a
possible operation of row segment latches for an example
RRDRAM device;

[0011] FIG. 3 is a schematic circuit diagram illustrating an
example RRDRAM system operative to perform memory
operations;

[0012] FIG. 4 is a signal timing diagram for an example
pipelined mode of operation for an example RRDRAM
device;

[0013] FIG. 5 is a signal timing diagram for an example
burst mode of operation for an example RRDRAM device;
[0014] FIG. 6 is a schematic circuit diagram illustrating a
column decoder latch that may be used with an RRDRAM
device;

[0015] FIG. 7 is a schematic circuit diagram illustrating a
RRDRAM device that utilizes a row of capacitors that are
configured as row segment activators;

[0016] FIG. 8 is a schematic circuit diagram of a first-in/
first-out system that may be configured to facilitate access to
data in an example RRDRAM device based upon the order of
the arrival of access requests on an address bus;

[0017] FIG. 9 is a flow diagram illustrating an example
process for operation of an example RRDRAM device; and
[0018] FIG. 10 is a block diagram illustrating an example
computing device that is arranged to implement an example
RRDRAM device,

[0019] allarranged accordingto at least some embodiments
presented herein.

DETAILED DESCRIPTION

[0020] In the following detailed description, reference is
made to the accompanying drawings, which form a part
hereof. In the drawings, similar symbols may identify similar
components, unless context dictates otherwise. The illustra-
tive embodiments described in the detailed description and
drawings are not meant to be limiting. Other embodiments
may be utilized, and other changes may be made, without
departing from the spirit or scope of the subject matter pre-
sented herein.

[0021] The aspects of the present disclosure, as generally
described herein, and illustrated in the figures, can be
arranged, substituted, combined, separated, and designed in a
wide variety of different configurations, all of which are
explicitly contemplated herein. Further, one or more compo-
nents of various figures described below may not be included
in the figure for purposes of clarity. This should not be con-
strued as a disclaimer or admission that the non-included
components do not form part of the subject matter described
herein. Additionally, one or more figures may use a “dashed”
line as a boarder to visually encapsulate one or more compo-
nents. Unless specifically described otherwise, the use of a
dashed line is for purposes of illustration and does not reflect
functional or physical boundaries.

[0022] This disclosure is generally drawn, inter alia, to
technologies for RRDRAM devices. In some examples, an
RRDRAM device may include a memory cell array that may
be organized as a set of physical rows and columns. One or
more of rows of the RRDRAM devices may be logically
partitioned into one or more row segments. Some examples of
row segment logical partitions may include row segments
organized from a portion of a column of a row, row segments
organized from multiple columns of a row, and row segments
organized from multiple portions of columns of a row. Some
examples of RRDRAM devices may be configured to selec-
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tively provide access to one or more row segments of one or
more rows of the RRDRAM device. A row segment activator
in the RRDRAM device may be configured to selectively
activate the one or more segments in one or more rows to
facilitate a memory access operation.

[0023] FIG. 1 is a schematic circuit diagram illustrating an
example computing system 100 with a RRDRAM device
102, arranged in accordance with at least some embodiments
described herein. The system may include a processor 118, an
address bus 120, a data bus 122, and the RRDRAM device
102.

[0024] The RRDRAM device 102 may include an address
input buffer 104, a row address decoder circuit 106, a column
address decoder circuit 108, sense amplifiers 110, and a
DRAM array 112. The row address decoder circuit 106 and
the column address decoder circuit 108 may each include a
latch circuit (not shown) and/or a decoder circuit (not shown),
as will be illustrated and described by way of example in FIG.
3 below. The DRAM array 112 may be arranged as a collec-
tion of physical rows 114 and columns 116 of memory cells.
[0025] Theprocessor 118 may be coupled to the RRDRAM
device 102 via the address bus 120 and the data bus 122. The
address input buffer 104 may be coupled to the processor 118
via the address bus 120. The sense amplifiers 110 may be
coupled to the processor 118 via the data bus 122. The sense
amplifiers 110 may also be coupled to the address input buffer
104 via the column address decoder circuit 108. The DRAM
array 112 may be coupled to the address input butfer 104 via
the row address decoder circuit 106 and may also be coupled
to the column address decoder circuit 108 via the sense ampli-
fiers 110.

[0026] In some examples, the DRAM array 112 may be
organized as a collection of physical rows 114 and columns
116. Example physical rows 114 illustrated and identified are
row R82, row R234, row R567, and row R896. The physical
rows 114 may be logically partitioned into row segments. For
purposes of illustration, the physical row R82 may include a
row segment S1. The physical row R234 may include a row
segment S2. The physical row R567 may include row seg-
ments S3-S6, and the physical row R896 may include a row
segment S0. In some configurations, one or more of the physi-
cal rows 114 may include more than or fewer than the number
of row segments illustrated. The RRDRAM device 102 may
also include one or more row segment activators, illustrated
and described in additional detail in FIGS. 2 and 3. Example
row segment activators illustrated in FIG. 1 for the row R567
include RLS3, RLS4, RLSS, and RLS6. Other row segments
of the DRAM array 112 may also be associated with row
segment activators.

[0027] The row segment activators may be configured to
activate a row segment associated with a memory address
received by the address input buffer 104 via the address bus
120. In some examples, the memory address received by the
address input buffer 104 may correspond to more than one
row segment of the same row. In other examples, the memory
address received by the address input buffer 104 may corre-
spond to row segments in multiple rows. In some configura-
tions, remaining portions of a row not associated with acti-
vated row segments may remain de-activated and available
for access by another core of the processor 118 (or another
core of another processor).

[0028] Insome examples of a read operation, the processor
118 may place memory addresses A0-A3 on the address bus
120 to read data D0-D3. The address input buffer 104 may be
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configured to receive and buffer the memory address. In some
configurations, a first portion of the memory addresses A0-A3
may identify one or more rows in the DRAM array 112 and a
second portion of the memory addresses A0-A3 may identity
one or more columns in the DRAM array 112.

[0029] According to some examples, a row access strobe
(“/RAS”) signal may be set to active (e.g., a logical high) that
may cause the row address decoder circuit 106 to read the
address input associated with the rows from the address input
buffer 104. The decoded rows may be stored in one or more of
the row segment latches, illustrated in more detail in FIG. 2.
[0030] A column access strobe (“/CAS”) signal may be set
to active (e.g., a logical high) to facilitate the decoding of the
column portions of the memory addresses by the column
address decoder circuit 108. The column address decoder
circuit 108 may receive the column addresses from the
address input buffer 104 and decode the column addresses. In
some examples, the column addresses may have two parts. A
first part may be a segment number and may be assumed to be
the high order bits of the column address. A second part may
be a column number in a segment and may be the low order
address bits of the column addresses. The row address
decoder circuit 106, in combination with the column address
decoder circuit 108, may cause the row segments associated
with the memory addresses A0-A3 to be selectively activated.
In the present example, the row segments associated with the
memory addresses A0-A3 may be S0-S3.

[0031] In some configurations, the row segments S0-S3
may be located in more than one row. For example, the row
segment S0 may be found in physical row R896. The row
segment S1 may be found in physical row R82. The row
segment S2 may be found in physical row R234, and the row
segment S3 may be found in physical row R567. In some
examples, the row segments S0-S3 may be activated indepen-
dently from their respective rows. In these examples, other
than their respective latched row segments S0-S3, the rows
R82, R234, R567, and R896 may remain available such that
additional memory operations may be performed onrows 114
while the row segments S0-S3 are activated. For example,
while the segment S3 of the row R567 is latched, the segments
S4-S6 may be accessed by other cores of the processor 118
(not shown) or other processors (not shown) for memory
operations such as read and write. Additional details regard-
ing this process will be provided below. In some examples, a
logical row may be formed when the row segments S0-S3 are
activated in a manner that facilitates the coordinated use of the
row segments S0-S3 in a manner that is similar to the use of
a physical row.

[0032] A memory operation (read or write) on the
RRDRAM device 102 may be performed in various ways. In
some examples, a memory operation on the RRDRAM
device 102 may be performed in a pipelined mode of opera-
tion or a burst mode of operation. In a pipelined mode of
operation, data for each access may be validated and made
ready when the particular access is completed. In a burst
mode of operation, the data for each access may be validated
and made ready when all of the particular accesses are com-
pleted. Examples of pipeline and burst modes of operation are
provided in relation to FIGS. 4 and 5, respectively.

[0033] FIG. 2 is a schematic circuit diagram illustrating a
possible operation of row segment latches for an example
RRDRAM device (e.g., the RRDRAM device 102 in FIG. 1),
arranged in accordance with at least some embodiments
described herein. The example RRDRAM device 200 of FIG.
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2 may include a DRAM array 202, row segment latches 208,
column address latch 210A, and sense amplifiers 212.
[0034] The row segment latches 208 may be coupled to the
DRAM array 202. The column address latch 210A may be
coupled to the DRAM array 202 via the sense amplifiers 212.
In some examples, the column address latch 210A may be a
component of a column address decoder circuit, such as by
way of example, the column address decoder circuit 108
described in FIG. 1 above. The RRDRAM device 200 may be
configured to store the column address in the column address
latch 210A.

[0035] The DRAM array 202 may include multiple row
segments SO to SN that may be independently latchable. In
some configurations, the row segment latches 208 may be
configured to latch and activate the row segments SO to SN.
Individual row segment latches 208 may be identified as
RLS0 to RLSN. Each of the row segment latches 208 may be
configured to latch a corresponding one of the row segments
S0 to SN, respectively.

[0036] The row segment latches RLS0-RLSN may be con-
figured to receive an access request for a decoded row seg-
ment (or specific row segment) and responsively latch the
specific row segment. The outputs of the row segment latches
RLS0-RLSN may be arranged to selectively activate the one
or more word lines of the specific row segment, with the one
or more outputs of the particular row segments S0-SN corre-
sponding to a specific word line of the DRAM array, such as
the word line 213. When a memory access is performed on a
RRDRAM device 200, a particular segment of a row may be
latched without activating the entire row. By latching a par-
ticular segment of the row without activating the entire row,
the remaining segments of the row may remain available for
concurrent access by another processor or processor core.
[0037] FIG. 3 is a schematic circuit diagram illustrating an
example RRDRAM system 300 operative to perform
memory operations, arranged in accordance with at least
some embodiments described herein. The RRDRAM system
300 may include a memory controller 326 and an RRDRAM
device 301. The RRDRAM device 301 may include the
DRAM array 202, a row address decoder circuit 308, row
segment latches 309, a column address decoder circuit 310, a
column decoder latch 312, a segment decoder 314, a segment
decoder activator circuit 316, and a logic gate 315.

[0038] The row address decoder circuit 308 may include a
row address latch 308 A and a row address decoder 308B. The
column address decoder circuit 310 may include a column
address latch 310A and a column address decoder 310B. The
RRDRAM device 301 may also include row segment latches
309 that may be coupled to the DRAM array 202, further
identified at least partially as RLS0-RSLN (see similar dis-
cussion in FIG. 2 above).

[0039] The memory controller 326 may be coupled to the
row address latch 308A of the row address decoder circuit
308. The memory controller 326 may also be coupled to the
column address latch 310A of the column address decoder
circuit 310. The row address latch 308 A may be coupled to
the row segment latches 309 via the row address decoder
308B. The column address latch 310A may be coupled to the
column address decoder 310B and the segment decoder 314.
The column address decoder 310B may be coupled to the
column decoder latch 312 that may be coupled to the DRAM
array 202. The segment decoder 314 may be coupled to the
segment decoder activator circuit 316 through logic gate 315.
The logic gate 315 may be any variety of logic gate such as an
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AND, NAND, OR, NOR, XOR, XNOR, or any other appro-
priate component or combination thereof that is usable to
provide logic gate operation.

[0040] The memory controller 326 may be configured to
interface with the RRDRAM device 301 to selectively control
memory operations associated with the RRDRAM device
301. In some configurations, the row address latch 308 A may
be configured to latch a row address when the memory con-
troller 326 asserts a memory address. For example, the
memory controller 326 may assert a row access strobe
(“/RAS”) signal to indicate that a valid row is ready for
access. In some configurations, the row address latch 308A
may be configured to latch a row address of (e.g., address
A0-A3), and the latched row address can be decoded by the
row address decoder 308B to determine the row address from
the memory address asserted by the memory controller 326.
[0041] In some examples, the column address latch 310A
may be configured to latch a column address when the
memory controller 326 asserts a memory address. For
example, the memory controller 326 may assert a column
access strobe (“/CAS”) signal to indicate that a valid column
is ready for access. The particular column address may be
latched by the column address latch 310A and then decoded
by the column address decoder 310B to determine the column
address from the memory address asserted by the memory
controller 326.

[0042] In some examples, a column address may include
two parts. The first part of the column address may be a
segment number, which in some examples may correspond to
the higher order bits of the column address. The second part of
the column address may be the column number within a
segment, which in some examples may correspond to the
lower order bits of column address.

[0043] The column decoder latch 312 may be configured to
receive decoded column information from the column
address decoder 310B. The column decoder latch 312 might
also be configured to latch the decoded address and maintain
active an accessed column. In some examples, the column
decoder latch 312 may be configured to latch an output of the
column address decoder 310B when a clock signal CLCLK is
asserted for a valid column address. The column decoder
latch 312 may also be configured to continue to keep active an
output for each of the accessed column addresses in any
particular access.

[0044] In some configurations, the segment decoder 314
may be configured to decode the portion of column address
that is responsible for selecting a segment in one of the rows
304 of a DRAM array, such as the DRAM array 112 of FIG.
1. In some examples, one output of the segment decoder 314
may be asserted to activate a particular segment for access. In
this manner, the RRDRAM system 300 may be arranged to
maintain multiple outputs active, where each active output
may correspond to a different accessed columns for a differ-
ent accessed row.

[0045] A row clock (RLCLK)signal isillustrated by way of
example as a row clock (RLCLKO) signal for a row segment
latch RLS0 and a row clock (RLCLKN) signal for a row
segment latch (RLSN). The segment decoder activator circuit
316 may be configured to receive an input from the column
address latch 310A for its corresponding row segment latch.
In FIG. 3, the segment decoder activator circuit 316 is illus-
trated as corresponding to the row segment associated with
the row segment latch R[.S0. One or more of the row segment
latches (not shown) may have corresponding segment
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decoder activator circuits. Although the segment decoder
activator circuit 316 is illustrated as a flip-flop circuit that is
clocked by a clock signal CLK, other types of circuits or
technologies may be used and are considered to be within the
scope of the present disclosure.

[0046] The segment decoder activator circuit 316 may be
configured to generate one or more clock cycles due to an
inverted feedback loop 317 from an output terminal of the
segment decoder activator circuit 316 to an input terminal of
the logic gate 315. The inverted feedback loop 317 may be
configured to cause the storage of the selected decoded row
segment decoded row in the corresponding row segment latch
RLS0-RLSN.

[0047] In some examples, the accessed row may corre-
spond to a particular row and the selected row segment may
correspond to a particular row segment. The output of the row
address decoder 308B corresponding to the row may be
asserted as a logical high (e.g., “1”") signal. In some examples,
the inverted feedback loop 317 may be operative to maintain
an output active during subsequent accesses. The flip-flop
circuit coupled to the output of the segment decoder 314 may
be configured to generate a clock pulse that latches a row. In
some configurations, one or more capacitors may be used in
lieu of the row segment latches 309, as will be described in
FIG. 7, below.

[0048] As noted above, the RRDRAM system 300 may be
operated in various modes of operation. For example, the
RRDRAM system 300 may be operated in a pipelined mode
of'operation or a burst mode of operation. In a pipelined mode
of operation, the data for each access may be validated and
made ready when the particular access is completed. In a burst
mode of operation, the data for each access may be validated
and made ready when all of the particular accesses are com-
pleted.

[0049] FIG. 4 is a signal timing diagram for an example
pipelined mode of operation for an example RRDRAM
device, arranged in accordance with at least some embodi-
ments described herein.

[0050] In apipelined mode of operation, at time t0 the row
address of a first memory access may be applied to an address
bus, such as the address bus 120, by an RRDRAM system,
such as the RRDRAM system 300. The row address of the
first memory access may also be latched by row address latch
308A using the /RAS signal. The row address decoder 308B
decodes the row address.

[0051] At time t1, the memory controller 326 may apply a
column address of the first access to the address bus. The
column address may be latched by a column address latch
310A using the /CAS signal. The column address decoder
310B may decode the column address. Further, the segment
decoder 314 may decode the portion of that address corre-
sponding to the segment selection and makes one output
active, for example the RLCLKO signal, that corresponds to
the accessed row segment.

[0052] At time t2, a second memory access may be com-
menced by applying a row address to the address bus in a
manner similar to the first access in t0. Further, the RRDRAM
system 300 may continue processing the first access by latch-
ing the decoded row from the row address decoder 308B in
the corresponding row segment latch, by way of example row
segment latch RLO, by the signal generated from the segment
decoder 314. The RRDRAM system 300 may also latch the
decoded column for the first access in the column decoder
latch 312, and maintains any prior accessed columns active.
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[0053] Attimet3, the first access process may wait until the
first accessed segment is active and applied to a word line of
the selected row segment from the corresponding row seg-
ment latch. The second access may be continuing similar to
the first access. In some configurations, the first access col-
umn has been captured and stored in the column decoder latch
312 at time t1.

[0054] At time t4, in the first access, the active column may
be asserted to a bit line to facilitate the accessing of the data.
In the second access, the decoded row and the decoded col-
umn in the corresponding row segment may be latched in a
manner similar to the first access in t2. In some configura-
tions, in a third access, a row address may be applied to the
address bus similar to the first access and second access.
[0055] Attimet5, inthe first access, a period of time may be
provided to wait for data to be retrieved. In the second access,
a period of time is provided to wait In the third and fourth
accesses, latch the column address is latched and decoded in
a manner similar to the first access.

[0056] At time t6, the data of the first access may be read
and validated. In the second access, the active column may be
asserted to a bit line to facilitate the accessing of the data. The
decoded row from the third access may be latched from the
row address decoder 308B in the corresponding row segment
latch by a clock signal generated from the segment decoder
314. Further, the RRDRAM system 300 may latch the
decoded column for the second access in the column decoder
latch 312 and keep previous accessed columns active. Attime
17, the second access data may be ready.

[0057] At time t8, the third access data may be ready. At
time 19, the fourth access data may be ready. In some con-
figurations, at time t6, the RRDRAM system 300 may start
precharging the decoded segment in the first access. In this
manner, the precharge time may be hidden and pipelined with
other accesses. The second, third, and fourth accesses may
follow the same method, thereby making all accesses pipe-
lined in precharge, latching, decoding, access time, and data
delivery.

[0058] FIG. 5 is a signal timing diagram for an example
burst mode of operation for an RRDRAM device, such as the
RRDRAM device 102 of FIG. 1, in accordance with at least
some embodiments described herein. At time t0, the row
address of the first access may be applied to an address bus,
such as the address bus 120, and may be latched by the row
address latch 308A. The row address decoder 308B may
decode the row address.

[0059] Attimetl,the memory controller 326 may apply the
column address of first access to the address bus and may be
latched by the column address latch 110A. The column
address decoder 310B may decode the column address. The
segment decoder 314 may decode the latched segment
address and may make one output active that corresponds to
the accessed row segment.

[0060] Duringtimet2, the RRDRAM system 300 may start
the second access by applying the row address of second
access similar to the first access at time t0. Also, the
RRDRAM system 300 may continue with the first access by
latching the decoded row from the row decoder in the corre-
sponding row segment latch by use of a clock signal gener-
ated from the segment decoder circuit 312. Further, the
RRDRAM system 300 may latch the decoded column for the
first access in the column decoder latch and may maintain
previous accessed columns in the active latch by the feed-
back. Latching all accessed rows and columns may involve a
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certain number of cycles. In some examples, the number of
cycles involved may be the number of accesses multiplied by
two. Latching accessed rows and columns may form the
logical reconfigurable row, thereby allowing access to data.
[0061] At times t3A-t3D, each accessed segment partial
row may be activated by coupling row segment latch outputs
to word lines of corresponding segments. In some configura-
tions, one partial row may be activated per each segment. The
decoded row segment latches RL.S0-RLSN may apply their
respective active outputs to word lines at the same time form-
ing the reconfigurable logical row that maps to different
physical rows in the different segments. For segments that are
not accessed, their corresponding rows may remain pre-
charged and ready to be activated. In some configurations,
precharging segments may provide power and time savings
benefits.

[0062] After time t3D, the RRDRAM system 300 may be
configured to standby for some period of time or application
of a signal, which in some configurations may take two or
more clock cycles. Further, the active columns may be
applied to one or more bit lines to provide for the access of the
data through the sense amplifiers 110. Additionally, the
RRDRAM system 300 may be configured to standby for
some period of time or an application of a signal, which may
beused to access columns to allow the data to be latched in the
sense amplifiers 110.

[0063] The RRDRAM system 300 may receive an EnRS
signal to activate each partial row through applying the output
of its row segment latch to a word line of the segment. The
RRDRAM system 300 may also receive an EnCL signal to
activate bit lines from the column latch for the different col-
umns latched by the column decoder latch 312.

[0064] After waiting for the period of time or the signal, at
time t4, the data may be accessed. In some examples, the data
may be accessed from the first cell by the order of their arrival
using a first-in/first-out (“FIFO”) circuit, as illustrated in F1G.
8. In some examples, the burst mode of operation may be
advantageous in that it may deliver data at the rate of 1 cycle
from an access regardless of the data location in the
RRDRAM system 300.

[0065] FIG. 6 is a schematic circuit diagram illustrating a
column decoder latch 600 that may be used with an
RRDRAM device, such as the RRDRAM device 102 of FIG.
1, in accordance with at least some embodiments described
herein. As illustrated, the column decoder latch 600 may
include a column storage device 602 that may include column
storage devices 602A-602M. In some configurations, each of
the column storage devices 602A-602M, may include a logic
gate (e.g., logic gates 604A-604M), a logic gate (e.g., logic
gates 606A-606M), and a flip-flop circuit (e.g., flip-flop cir-
cuits 608A-608M), operatively coupled to each other. The
logic gates 604A-604M or the logic gates 606A-606M may
be any variety of logic gates such as an AND, NAND, OR,
NOR, XOR, XNOR, or any other appropriate component or
combination thereof suitable to provide logic gate operation.
[0066] The logic gates 604 of the column storage devices
602 may receive as an input a clock signal, CLO-CLM (cor-
responding to the particular column storage device 602). The
logic gates 604 of the column storage devices 602 may also
receive as aninputa LATCHCL signal generated when a valid
column access is requested by a processor, such as the pro-
cessor 118 of FIG. 1. The output of the logic gates 604 may be
received as an input to the logic gates 606. The logic gates 606
also may receive as an input a feedback from the flip-flop
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circuits 608. The output of the logic gates 606 may be
received as an input to the flip-flop circuits 608. The flip-flop
circuits 608 also receive as an input a CLK signal. The CLK
signal may be configured to synchronize the operation of the
flip-flop circuits 608.

[0067] One or more of the column storage devices 602 may
correspond to a particular column of a DRAM array, such as
the DRAM array 112 of FIG. 1. For example, the column
storage device 602A may correspond to a particular column,
the column storage device 602B may correspond to another
column, and the column storage device 602M may corre-
spond to a still further column.

[0068] The column storage devices 602 of the column
decoder latch 600 may be operative to store the address of a
column of a physical row. In some examples, when there is a
valid access and a column address decoder, such as the col-
umn address decoder 310B of FIG. 1, asserts an active signal
for a specific column of a DRAM array, such as the DRAM
array 112 of FIG. 1, the column decoder latch 600 may store
the access in the corresponding one of the column storage
devices 602 using a LATCHCL signal and a clock edge. The
LATCHCL signal may be generated when a valid column
access is requested. The corresponding one of the column
storage devices 602 may maintain a particular decoded col-
umn active and stored until a subsequent access of one or
more row segments.

[0069] The following is an example of an operation using
multiple active output columns in the column decoder latch
600. A processor, such as the processor 118 of FIG. 1 and
another processor or two or more cores, may request the
following data from the following example row segments:
row#34, col#29; row#734, col#130; and row #12, col#100.
During a first access, col#29 may be activated, the column
decoder latch 312 may store the column portion of the address
associated with col#29 in flip-flop#29, and LCL29 may
become=1 and may stay=1 because of the feedback. The
second access may activate col#130, the column decoder
latch may store it in flip-flop#130, and LCL130 may
become=1 and may stay=1. The third access may activate
col#100, and the column decoder latch may store it in flip-
flop#100, and LCL100 may become=1 and may stay=1. In
some examples, the result of the access and activation process
may latch and make available the segments associated with
the row/column combinations described above.

[0070] FIG. 7 is a schematic circuit diagram illustrating a
RRDRAM device 700 that utilizes a row of capacitors that are
configured as row segment activators, in accordance with at
least some embodiments described herein. The RRDRAM
device 700 may include a row address decoder 702 and a
segment decoder 704. The RRDRAM device 700 may further
include one or more rows of memory cells, identified gener-
ally in FIG. 7 as “ROW 0,” “ROW 1,” and “ROW K.” The
rows of the memory cells may be comprised of one or more
memory cells. Example memory cells identified are memory
cells 710A, 710B, 710C and 710D (“hereinafter referred to
collectively and/or generically as “memory cells 710”) cor-
responding to ROW 0. The memory cell rows ROW0-ROWK
may be organized into one or more row segments. The row
segments are identified generally in FIG. 7 as “ROW SEG-
MENT 0” to “ROW SEGMENT N.” The row segment for a
particular row is identified in a general manner. For example,
“SORO” corresponds to the first segment of the first row and
“SOR1” corresponds to the first segment of the second row,
and so forth.
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[0071] The RRDRAM 700 may also include activators
712A0, 712AN, 712B0, 712BN, 712CK, and 712CN (“here-
inafter referred to collectively and/or generically as “activa-
tors 712”). The activators 712 may be comprised of a transis-
tor having a first terminal coupled to a word line, a drain
coupledto a first terminal of a capacitor and a control terminal
coupled to the segment decoder 704. The second terminal of
the capacitor of the activators 712 may be coupled to a second
potential acting as a reference voltage.

[0072] Thedrainofthetransistors ofthe activators 712 may
be coupled to a control terminal of a transistor of one or more
memory cells. The transistor of the memory cells 710 may
also have a first terminal coupled to a bit line and a second
terminal coupled to a third potential. The RRDRAM device
700 may include other components not identified, described
or illustrated in FIG. 7, for the sake of brevity and simplicity.
[0073] The row of capacitors may activate a row segment in
accordance with at least some embodiments described herein.
In some examples, the activators 712 may be used to activate
one or more word lines of RRDRAM device 700. In one
example operation, when a particular row segment is to be
activated, the row address decoder 702 may activate the word
line and the segment decoder 704 may activate the segment
line corresponding to the row segment to be activated. The
activators 708 at the row for the particular row segment and
row may be charged, while the activators 708 not at the row
for the particular row segment will be at a lower potential. In
some configurations, the use of the activators 712 may allow
the activation of a particular row segment without the use of
row segment latches, such as the row segment latches RLS0-
RLSN of FIG. 2.

[0074] FIG. 8 is a schematic circuit diagram of a first-in/
first-out system 800 that may be configured to facilitate
access to data in an example RRDRAM device, such as the
RRDRAM device 102 of FIG. 1, based on the order of the
arrival of access requests in the address bus, in accordance
with at least some embodiments described herein. The FIFO
system 800 may include a column decoder latch 802, a FIFO
device 804, a FIFO device 806, a segment decoder 808, a
column address decoder 810, a RRDRAM array 812, and
logic circuits 814 (which may include AND logic circuits),
operatively coupled to each other. The DRAM array 812 may
include one or more memory cells organized into columns,
identified in FIG. 8 as columns CLM-CL0.

[0075] The column decoder latch 802 outputs signals that
may be used by AND logic circuits 812. An output of the
segment decoder 808, illustrated as SEGO0-SEGN, may
become active based on the output of the FIFO device 804.
Output signals from the segment decoder 808 may also be
used by the AND logic circuits 812. In some examples, the
number of outputs of the segment decoder 808 may be depen-
dent on the number of segments in the RRDRAM array 812.
For example, in a 16 segment system, the number of outputs
of the segment decoder 808 may be sixteen (16).

[0076] Ifaccesses are arriving in the order of column #148,
column#254, column #23 and then column #567, the FIFO
device 804 may be used to store, in the order of their arrival,
the segment address (e.g., 4 bits) of arriving addresses when
“IN” signal is active. The segment addresses of these columns
in the same order of their arrival are: seg#2, seg#3, seg#0, and
seg#8, assuming 1024 columns divided into 16 segments and
each has 64 columns.

[0077] In some examples, when the FIFO system 800 is
ready to access data from a sense amplifier, the OUT signal in
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the FIFO device 804 may become active. The first output from
the FIFO device 804 may be seg#2, which may be decoded by
the segment decoder 808. A SEG2 signal may become active
and may be coupled to the AND gates of a column decoder
latch of segment 2 (column128 to column 191). The AND that
has column#148 input may generate an active signal to access
data from a sense amplifier. Similarly, the next access may be
column#254 in the next clock cycle, followed by column#23
in clock cycle 3, and the last access may be to column#567 in
clock cycle 4.

[0078] In various examples, the circuit of FIG. 8 may sup-
port a multiple column accesses from the same segment using
the logic circuit 814 in place of a column decoder latch and
AND gates. Each segment may use the logic circuit 814, for
a total of 16 in this example. The FIFO device 806 may be
used to latch a column address in a segment, which in this
present example is 6 bits for 64 columns per each segment.
Continuing with the example, the following column accesses
may arrive in the following order: column#148, column#254,
column#23, and column#198. Column#148 may be in seg#l,
and may activate segment column#20. Column#254 may be
in seg#3 and may activate segment column#62. Column#23
may be in segment#0 and may activate segment column#23.
Column#198 may be in segment#3 and may activate segment
column##6.

[0079] In this example, the FIFO device 804 and the FIFO
device 806 may operate in parallel to activate a sense ampli-
fier 110 in the following manner. In a first operation, a first
access to column#148 may have seg#1 active from the FIFO
device 804 and also col#20 active from the column address
decoder associated with the FIFO device 806. The operation
may generate an active signal=1 on the col#20 of seg#l to
access the sense amplifier.

[0080] Inasecond operation, column#254 may have seg#3
active while column#62 may become active from FIFO
device 806, causing a sense amplifier to be active to access
column#254. During the second operation, column#198 in
the same segment may not be active because the output of the
column address decoder 310 may generate a zero, making the
AND output=0.

[0081] In a third operation, the third access to column#23
may have seg#0 active from the FIFO device 804 and col-
umn#23 active from the FIFO device 806 to access the data in
a sense amplifier corresponding to column#23. In a fourth
access, column#198 may have seg#3 active again from the
FIFO device 804 and column##6 active from the FIFO device
806 to access data for column#198.

[0082] FIG. 9 is a flow diagram illustrating an example
process for operation of a RRDRAM, such as the RRDRAM
device 102 of FIG. 1, in accordance with at least some
embodiments described herein. The operations of any process
described herein are not necessarily presented in any particu-
lar order and performance of some or all of the operations in
an alternative order(s) is possible and is contemplated. The
operations have been presented in the demonstrated order for
ease of description and illustration. Operations may be added,
omitted, modified, combined, supplemented, and/or per-
formed simultaneously or separately, without departing from
the scope of the subject matter.

[0083] The illustrated processes can be ended at any time
and need not be performed in its entirety. Some or all opera-
tions of the processes, and/or substantially equivalent opera-
tions, can be performed by execution of computer-readable
instructions included ona computer storage media, as defined
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herein. The term “computer-readable instructions,” and vari-
ants thereof, as used in the description and claims, is used
expansively herein to include routines, applications, applica-
tion modules, program modules, programs, components, data
structures, algorithms, or the like. Computer-readable
instructions can be implemented on various system configu-
rations, including single-processor or multiprocessor sys-
tems, minicomputers, mainframe computers, personal com-
puters, hand-held computing devices, microprocessor-based,
programmable consumer electronics, combinations thereof,
or the like. For purposes of illustrating and describing the
concepts of the present disclosure, the process 900 is
described as being performed, at least in part, by the
RRDRAM device 102 of FIG. 1. This embodiment is illus-
trative, and should not be viewed as being limiting in any way.
[0084] The process 900 may begin at operation 902, where
an access request may be received and which may correspond
to a memory location. In some examples, the access request
may be received from the memory controller 326. The access
request may include address information of the data to be
retrieved. The address information may include a column
address, a row address and control.

[0085] The process 900 may continue to operation 904,
where the DRAM array 112 ofthe RRDRAM device 102 may
be precharged. In some examples, precharging the DRAM
array 112 may bring the DRAM array 112 to a particular
voltage, making the DRAM array 112 available for memory
operations. Thereafter, a reading current may be applied to a
particular part of the DRAM array 112 to read the data.
[0086] The process 900 may continue to operation 906,
where the row address may be latched at the row address latch
308A and decoded at the row address decoder 308B. The
process also may continue to operation 908, where the col-
umn address may be latched at the column address latch 310A
and may be decoded at the column address decoder 310B.
[0087] The process 900 may continue to operation 910,
where the portion of the column address corresponding to a
row segment may be decoded and latched at the column
decoder latch 312. In some examples, the portion of the
memory address for a particular segment may be associated
with the segment.

[0088] The process 900 may continue to operation 912,
where the row segment previously latched at the column
decoder latch 312 may be activated. The activation of the row
segment makes the row segment available for memory opera-
tions.

[0089] As described in FIGS. 4 and 5 above, an RRDRAM
device, such as the RRDRAM device 102 of FIG. 1, may be
operated in various ways, such as a burst mode or a pipelined
mode. In both examples, a simultaneous access to the DRAM
array 112 may be performed while the previous access is
occurring. This is illustrated by way of example in FIG. 9 as
a split operation after operation 912, where the process 900
may continue to operation 902 for a concurrent access while
the prior access is occurring and/or to operation 914, where
the activated row segment may be asserted to a bit line to
provide access to the data in the row segment. Concurrent
accesses of multiple row segments may provide a logical row.
[0090] FIG. 10 is a block diagram illustrating an example
computing device 1000 that is arranged to implement a
RRDRAM device, such as the RRDRAM device 102 and/or
any other RRDRAM device described herein, in accordance
with at least some embodiments described herein. In a very
basic configuration, computing device 1000 includes one or
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more processors 1010 (which may be used to implement the
processors 118) and system memory 1020 (which may be
used to implement the RRDRAM device 102 and/or any other
RRDRAM device described herein). A memory bus 1030 can
be used for communicating between the processor 1010 and
the system memory 1020.

[0091] Depending on the desired configuration, the proces-
sor 1010 can be of any type including but not limited to a
microprocessor (“uP”), a microcontroller (“nC”), a digital
signal processor (“DSP”), or any combination thereof. Pro-
cessor 1010 can include one more levels of caching, suchas a
level one cache 1011 and a level two cache 1012, a processor
core 1013, and registers 1014. The processor core 1013 can
include an arithmetic logic unit (“ALU”), a floating point unit
(“FPU”), a digital signal processing core (“DSP Core™), or
any combination thereof. A memory controller 1016 (which
can be used to implement the memory controller 326 of FIG.
3, for example) can also be used with the processor 1010, or
in some implementations the memory controller 1016 can be
an internal part of the processor 1010.

[0092] Depending on the desired configuration, the system
memory 1020 can be of any type including but not limited to
volatile memory (such as RAM), non-volatile memory (such
as ROM, flash memory, etc.) or any combination thereof,
including the RRDRAM device 102 and other RRDRAM
device(s) described above or element(s) thereof described
herein. System memory 1020 typically includes an operating
system 1021, one or more applications 1022, and program
data 1024. Application 1022 can include instructions that
allow the processor 1010 to use the memory to perform opera-
tions on program data 1024 that may be based on a set of
instructions generated for the specific application by utilizing
memory controller 1016 to access the system memory 1020.
Program Data 1024 includes data that is useful for imple-
menting or operating a RRDRAM device. In some embodi-
ments, application 1022 can be arranged to operate with
program data 1024 on an operating system 1021 such that
various components of the computing device can implement
or operate the RRDRAM device. This described basic con-
figuration is illustrated in FIG. 10 by those components
within dashed line 1001.

[0093] Computing device 1000 can have additional fea-
tures or functionality, and additional interfaces to facilitate
communications between the basic configuration 1001 and
any required devices and interfaces. For example, a bus/in-
terface controller 1040 can be used to facilitate communica-
tions between the basic configuration 1001 and one or more
data storage devices 1050 via a storage interface bus 1041.
The data storage devices 1050 can be removable storage
devices 1051, non-removable storage devices 1052, or acom-
bination thereof. Examples of removable storage and non-
removable storage devices include magnetic disk devices
such as flexible disk drives and hard-disk drives (“HDDs”),
optical disk drives such as compact disk (“CD”) drives or
digital versatile disk (“DVD”) drives, solid state drives
(“SSDs”), and tape drives to name a few. Example computer
storage media can include volatile and nonvolatile, remov-
able and non-removable media implemented in any method
or technology for storage of information, such as computer
readable instructions, data structures, program modules, or
other data.

[0094] System memory 1020, removable storage devices
1051 and non-removable storage devices 1052 are all
examples of computer storage media. Computer storage
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media includes, but is not limited to, RAM, ROM, EEPROM,
flash memory or other memory technology, CD-ROM, digital
versatile disks (“DVDs”) or other optical storage, magnetic
cassettes, magnetic tape, magnetic disk storage or other mag-
netic storage devices, or any other medium which can be used
to store the desired information and which can be accessed by
computing device 1000. Any such computer storage media
can be part of device 1000.

[0095] Computing device 1000 can also include an inter-
face bus 1042 for facilitating communication from various
interface devices (e.g., output interfaces, peripheral inter-
faces, and communication interfaces) to the basic configura-
tion 1001 via the bus/interface controller 1040. Example out-
put devices 1060 include a graphics processing unit 1061 and
an audio processing unit 1062, which can be configured to
communicate to various external devices such as a display or
speakers via one or more A/V ports 1063. Example peripheral
interfaces 1070 include a serial interface controller 1071 or a
parallel interface controller 1072, which can be configured to
communicate with external devices such as input devices
(e.g., keyboard, mouse, pen, voice input device, touch input
device, etc.) or other peripheral devices (e.g., printer, scanner,
etc.) via one or more I/O ports 1073.

[0096] Anexample communication device 1080 includes a
network controller 1081, which can be arranged to facilitate
communications with one or more other computing devices
1090 over a network communication via one or more com-
munication ports 1082. The communication connection is
one example of a communication media. Communication
media may typically be embodied by computer readable
instructions, data structures, program modules, or other data
in a modulated data signal, such as a carrier wave or other
transport mechanism, and includes any information delivery
media. A “modulated data signal” can be a signal that has one
or more of its characteristics set or changed in such a manner
as to encode information in the signal. By way of example,
communication media can include wired media such as a
wired network or direct-wired connection, and wireless
media such as acoustic, radio frequency (“RF”), infrared
(“IR”) and other wireless media. The term computer readable
media as used herein can include both storage media and
communication media. Storage media does not encompass
communication media.

[0097] Computing device 1000 can be implemented as a
portion of a small-form factor portable (or mobile) electronic
device such as a cell phone, a personal data assistant (“PDA”),
apersonal media player device, a wireless web-watch device,
apersonal headset device, an application specific device, or a
hybrid device that include any of the above functions. Com-
puting device 1000 can also be implemented as a personal
computer including both laptop computer and non-laptop
computer configurations.

[0098] The present disclosure is not to be limited in terms of
the particular embodiments described in this application,
which are intended as illustrations of various aspects. Many
modifications and variations can be made without departing
from its spirit and scope. Functionally equivalent methods
and apparatuses within the scope of the disclosure, in addition
to those enumerated herein, are possible. Such modifications
and variations are intended to fall within the scope of the
appended claims. The present disclosure is to be limited only
by the terms of the appended claims, along with the full scope
of equivalents to which such claims are entitled. This disclo-
sure is not limited to particular methods, compounds, or com-
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positions, which can, of course, vary. The terminology used
herein is for the purpose of describing particular embodi-
ments only, and is not intended to be limiting.

[0099] For example, other types of circuits may be used in
lieu of row segment latches, a segment decoder activator
circuit, and the like. Further, the processes of latching and
decoding have been described for purposes of illustrating a
configuration of the presently disclosed subject matter. Other
memory access technologies and techniques may be used and
are still considered to be within the scope of the present
disclosure. Additionally, for purposes of clarity, one or more
components of the circuits in the figures may not be illustrated
but may be included. The circuits illustrated are not limited to
the components illustrated and may include more or fewer
components.

[0100] With respect to the use of substantially any plural
and/or singular terms herein, those having skill in the art can
translate from the plural to the singular and/or from the sin-
gular to the plural as is appropriate to the context and/or
application. The various singular/plural permutations may be
expressly set forth herein for sake of clarity.

[0101] In general, terms used herein, and especially in the
appended claims (e.g., bodies of the appended claims) are
generally intended as “open” terms (e.g., the term “including”
should be interpreted as “including but not limited to,” the
term “having” should be interpreted as “having at least,” the
term “includes” should be interpreted as “includes but is not
limited to,” etc.). If a specific number of an introduced claim
recitation is intended, such an intent will be explicitly recited
in the claim, and in the absence of such recitation no such
intent is present. For example, as an aid to understanding, the
following appended claims may contain usage of the intro-
ductory phrases “at least one” and “one or more” to introduce
claim recitations.

[0102] However, the use of such phrases should not be
construed to imply that the introduction of a claim recitation
by the indefinite articles “a” or “an” limits any particular
claim containing such introduced claim recitation to embodi-
ments containing only one such recitation, even when the
same claim includes the introductory phrases “one or more”
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or “at least one” and indefinite articles such as “a” or “an”
(e.g., “a” and/or “an” should be interpreted to mean “at least
one” or “one or more”); the same holds true for the use of
definite articles used to introduce claim recitations. In addi-
tion, even if a specific number of an introduced claim recita-
tion is explicitly recited, those skilled in the art will recognize
that such recitation should be interpreted to mean at least the
recited number (e.g., the bare recitation of “two recitations,”
without other modifiers, means at least two recitations, or two
or more recitations).

[0103] Furthermore, in those instances where a convention
analogous to “at least one of A, B, and C, etc.” is used, in
general such a construction is intended in the sense one hav-
ing skill in the art would understand the convention (e.g., “a
system having at least one of A, B, and C” would include, but
not be limited to, systems that have A alone, B alone, C alone,
A and B together, A and C together, B and C together, and/or
A, B, and C together, etc.). Any disjunctive word and/or
phrase presenting two or more alternative terms, whether in
the description, claims, or drawings, should be understood to
contemplate the possibilities of including one of the terms,
either of the terms, or both terms. For example, the phrase “A
or B” will be understood to include the possibilities of “A” or
“B” or “A and B.”
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[0104] Inaddition, where features or aspects of the disclo-
sure are described in terms of Markush groups, those skilled
in the art will recognize that the disclosure is also thereby
described in terms of any individual member or subgroup of
members of the Markush group. Further, the use of the terms
“first,” “second,” “third,” “fourth,” and the like is to distin-
guish between repeated instances of a component or a step in
a process and does not impose a serial or temporal limitation
unless specifically stated to require such serial or temporal
order.

[0105] As will be understood by one skilled in the art, for
any and all purposes, such as in terms of providing a written
description, all ranges disclosed herein also encompass any
and all possible subranges and combinations of subranges
thereof. Any listed range can be easily recognized as suffi-
ciently describing and enabling the same range being broken
down into at least equal halves, thirds, quarters, fifths, tenths,
etc. As a non-limiting example, each range discussed herein
can be readily broken down into a lower third, middle third
and upper third, etc. As will also be understood by one skilled
in the art all language such as “up to,” “at least,” “greater
than,” “less than,” or the like include the number recited and
refer to ranges which can be subsequently broken down into
subranges as discussed above. Finally, as will be understood
by one skilled in the art, a range includes each individual
member. Thus, for example, a group having 1-3 elements
refers to groups having 1, 2, or 3 elements. Similarly, a group
having 1-5 elements refers to groups having 1, 2, 3, 4, or 5
elements, and so forth.

[0106] While various aspects and embodiments have been
disclosed herein, other aspects and embodiments will be
apparent. The various aspects and embodiments disclosed
herein are for purposes of illustration and are not intended to
be limiting, with the true scope and spirit being indicated by
the following claims.

What is claimed is:

1. A method to operate a reconfigurable row dynamic ran-
dom access memory (RRDRAM) device, the method com-
prising:

receiving a first access request for a first access to the

RRDRAM device, the first access request comprising a
first row address and a first column address correspond-
ing to a first memory location in an array;

precharging the array associated with the first memory

location;

decoding the first row address;

decoding a portion of the first column address correspond-
ing to a first row segment of the first row address;

activating the first row segment; and

asserting the activated first row segment to a word line to

provide access to data in the first row segment.

2. The method of claim 1, further comprising activating a
column corresponding to the first column address to generate
an activated column.

3. The method of claim 2, further comprising maintaining
the activated column corresponding to the first column
address as active during a second access to the RRDRAM
device.

4. The method of claim 1, further comprising receiving a
second access request for a second access comprising a sec-
ond row address and a second column address corresponding
to a second memory location in the array.
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5. The method of claim 4, further comprising:

decoding the second row address;

decoding a portion of the second column address corre-
sponding to a second row segment of the second row
address; and

activating the second row segment to generate an activated
second row segment.

6. The method of claim 5, further comprising asserting the
activated second row segment to a word line to provide access
to data in the second row segment.

7. The method of claim 1, further comprising operating in
a pipeline mode of operation by asserting the activated first
row segment to a word line after the first access is complete.

8. The method of claim 1, further comprising operating in
a burst mode of operation by asserting the activated first row
segment and a second activated row segment after the first
access and a second access to the RRDRAM are complete.

9. A reconfigurable row dynamic random access memory
(“RRDRAM”) device, comprising:

an array comprising:

a row that includes at least one row segment, and
a column;

a row address latch coupled to the array, wherein the row
address latch is operative to latch a row address of the
array;

arow decoder coupled to the row address latch, wherein the
row decoder is operative to decode the latched row
address;

acolumn address latch coupled to the memory address line
and operative to latch a column address of the array;

a column decoder coupled to the row address latch opera-
tive to decode the latched column address of the array;

acolumn decoder latch coupled to the column decoder and
operative to latch and maintain active an accessed col-
umn of the array;

asegment decoder coupled to the column address latch and
operative to decode a portion of the column address to
identify a segment in the array; and

a segment decoder activator circuit coupled to the segment
decoder and operative to activate a row segment latch,
and

wherein the row segment latch is coupled to the row
decoder and the segment decoder activator circuit and
the row segment latch is operative to latch the row seg-
ment.

10. The dynamic random access memory of claim 9, fur-
ther comprising a row clock coupled to the row segment latch,
wherein the row clock is operative to control the activation
and access to the at least one row segment.

11. The dynamic random access memory of claim 9,
wherein the segment decoder activator circuit comprises a
flip-flop circuit.

12. The dynamic random access memory of claim 9,
wherein the segment decoder activator circuit comprises a
feedback loop operative to maintain an active output
unchanged during a plurality of accesses.

13. The dynamic random access memory of claim 9,
wherein the column decoder latch comprises a flip-flop cir-
cuit that corresponds to the column, wherein the flip-flop
circuit is operative to store data associated with an access to
the column.
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14. A computer system, comprising:
a bus;
a processor unit coupled to the bus; and
a reconfigurable row dynamic random access memory
(“RRDRAM”) device coupled to the bus, the RRDRAM
device operative to perform operations that cause the
RRDRAM device to:
precharge a memory array associated with a first
memory location in the memory array;

utilize a row decoder to decode a first row address asso-
ciated with the first memory location;

utilize a column decoder latch to decode a portion of a
first column address associated with the first memory
location to identify a first row segment of the memory
array;

utilize a row segment activator to activate the first row
segment; and

assert the activated first row segment to a word line to
provide access to data in the first row segment.

15. The computer of claim 14, wherein the row segment
activator comprises:

a transistor that includes a first port coupled to the row
decoder, a second port coupled to a first terminal of a
capacitor, and a control terminal coupled to the segment
decoder; and

the capacitor having a first terminal coupled to the second
port of the transistor and a second terminal coupled to a
reference voltage, and wherein the row segment activa-
tor is operative to charge to a potential in response to an
active output of the row decoder.

16. The computer of claim 14, wherein the RRDRAM
device further comprises a first-in/first-out system operative
to access data in the RRDRAM device by an order of arrival
of'access requests in an address bus.

17. The computer of claim 14, wherein the row segment
activator comprises a capacitor.

18. The computer of claim 14, wherein the column decoder
latch comprises:

a plurality of flip-flops operative to store all columns in the

row; and

a feedback loop operative to maintain an active output
unchanged during accesses to the RRDRAM device.

19. A method to operate a reconfigurable row dynamic
random access memory (“RRDRAM”) device, the method
comprising:

receiving a first memory access of a memory access line
comprising a first access row address and a first access
column address;

decoding the first access row address to generate a decoded
first row;

decoding the first access column address to generate a
decoded first column;

decoding a portion of the first access column address cor-
responding to a first accessed row segment;

activating an output corresponding to the first accessed row
segment and concurrently with activating the output cor-
responding to the first accessed row segment, receiving
a second memory access of a memory access line com-
prising a second access row address and a second access
column address;

accessing first data associated with the first access by
asserting an active column;

decoding the second access row address to generate a
decoded second row;
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decoding the second access column address to generate a

decoded second column;

decoding a portion of the second access column address

corresponding to a second accessed row segment;
activating an output corresponding to the second accessed
row segment; and

accessing second data associated with the second access by

asserting the second accessed row segment.

20. The method of claim 19, wherein accessing second data
associated with the second access by asserting the second
accessed row segment is performed subsequent to accessing
first data associated with the first access.

21. The method of claim 19, wherein decoding the portion
of the first access column address corresponding to the first
accessed row segment or decoding the portion of the second
access column address corresponding to the second accessed
row segment comprises extracting a segment identifier from
the first access column address or the second access column
address.
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