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(57) ABSTRACT 

A memory and method of operation is disclosed. In one 
embodiment, the memory includes a group of memory cells 
divided into a plurality of subgroups. Sub Word-lines are 
selectively coupled to main Word lines, each sub-Word line 
corresponding to a subgroup and is coupled to the memory 
cells in the roW of the corresponding subgroup. Sense 
ampli?er circuitry is coupled to the group of memory cells. 
The sense ampli?er circuitry is divided into a plurality of 
sub-sensing circuits, each of the plurality of sub-sensing 
circuits selectively coupled to a corresponding one of the 
plurality of sub-groups. The memory includes a control 
mechanism to control the Word lines and sub-sensing circuit 
(s) that are activated at any one time such that only those 
sub-Word lines and sub-sensing circuits needed to perform 
memory operations are operated and consume poWer. In an 
alternate embodiment, the control mechanism controls the 
sub-Word lines and sub-sensing circuits to enable substan 
tially concurrent access to different sub-groups of memory 
cells from different roWs of the memory. 
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MEMORY AND METHOD FOR SENSING 
SUB-GROUPS OF MEMORY ELEMENTS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

FIELD OF THE INVENTION 

The present invention pertains to the ?eld of computer 
memories. More speci?cally, the present invention relates to 
sub-Word line access in computer memories. 

BACKGROUND OF THE INVENTION 

Memory cells are typically physically and logically ori 
ented in roWs and columns, and share Word lines and bit 
lines, respectively. In a dynamic random access memory, for 
example, a memory cell consists of a transistor and a 
capacitor connected to a bit tine and a Word line. The Word 
line selects a memory cell. The bit line is What connects the 
memory cell to the sense ampli?er to transfer data. 

This is illustrated in the simpli?ed diagram of FIG. 1a. 
Referring to FIG. 1a, a Word line metal 110, is coupled to 
Word line gate polysilicon 115 Which runs in parallel With 
Word line metal 110. Metal-polysilicon straps 120 are peri 
odically added to reduce resistance. When the Word line 
metal 110 is activated, Word line gate polysilicon 115 is 
activated and enables the sense ampli?ers 125 to sense or 

restore data to/from the coupled memory cells (not shoWn). 
The operations performed by sense ampli?ers 125 are con 
trolled by control signals 127, 129. 

FIG. 1b illustrates a dual Word line example. In this 
example, Word line metal 110 is selectively connected to one 
of tWo Word line gate polysilicon 117, 119 through AND 
gates 130, 135. Typically the AND gates are placed at 
intervals along the Word lines and 110, gate polysilicon 117, 
119 corresponding to locations of Word line straps. Select 
signals 140, 145, Which are complementary signals, are 
input to the AND gates 130, 135 to select the Word line gate 
polysilicon to couple to the Word line metal. 
Some manufactures have encountered performance prob 

lems utilizing longer Word line lengths. This is due to 
increased capacitance and resistance. To minimize longer 
Word line lengths effects, the Word line polysilicon is broken 
up into a plurality of segments. When the Word line metal is 
activated, all of the segments are activated, effectively 
activating the entire Word line polysilicon composed of the 
segments. 

All of these circuits require that the entire Word line gate 
polysilicon associated With a particular roW of memory cells 
be raised, even if only a small portion of the roW of memory 
cells required access. In addition, the entire column of sense 
ampli?ers is activated to perform the memory operation. For 
example, if a read operation is performed With respect to a 
subset of a roW of memory cells, the entire Word line gate 
polysilicon associated With a particular roW of memory cells 
and the entire column of sense ampli?ers are activated to 
transfer the data of the entire roW to the sense ampli?ers. It 
folloWs that a restore operation on the entire roW is subse 
quently required. 

One disadvantage associated With the this approach is that 
a signi?cant amount of poWer is required to bring an entire 
roW of information into the sense ampli?ers. Another dis 
advantage associated With this approach is that the sense 
ampli?ers can only store data from one roW of memory cells 
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2 
at a time. Therefore, data that Was placed there before Will 
need to be ?ushed even if that particular data is required 
immediately afterWards. 

SUMMARY OF THE INVENTION 

It is one object of the present invention to provide a 
memory in Which poWer ef?cient memory accesses can be 
performed. 

It is an object of the present invention to provide for 
sub-Word memory accesses. 

It is another object of the invention to provide for a 
memory in Which sets of sense ampli?ers corresponding to 
different sub-Words of roWs of memory can communicate 
data to different roWs of the memory. 

A memory design and method of operation is described. 
In one embodiment, the memory includes a group of 
memory cells divided into a plurality of sub-groups. Sub 
Word-lines are selectively coupled to main Word lines, each 
sub-Word line corresponding to a sub-group. The sub-Word 
lines are further coupled to the memory cells in the roW of 
the corresponding sub-group. Sense ampli?er circuitry is 
coupled to the group of memory cells. The sense ampli?er 
circuitry is divided into a plurality of sub-sensing circuits, 
each of the plurality of sub-sensing circuits selectively 
coupled to a corresponding one of the plurality of sub 
groups. The memory includes a control mechanism to con 
trol the Word lines and sub-sensing circuit(s) that are acti 
vated at any one time such that only those sub-Word lines 
and sub-sensing circuits needed to perform memory opera 
tions are operated and consume poWer. 

In an alternate embodiment, the control mechanism con 
trols the sub-Word lines and sub-sensing circuits to enable 
substantially concurrent access to different sub-groups of 
memory cells from different roWs of the memory. 

Other objects, features, and advantages of the present 
invention Will be apparent from the accompanying draWings 
and from the detailed description that folloWs beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is illustrated by Way of example 
and not imitation in the ?gures of the accompanying 
draWings, in Which like references indicate similar elements 
and in Which: 

FIG. 1a is a prior art block diagram of a dynamic random 
access memory (DRAM) illustrating one example of Word 
line connections and FIG. 1b is a prior art block diagram of 
a DRAM illustrating a dual Word line connection. 

FIG. 2 is a simpli?ed block diagram of one embodiment 
of a DRAM in accordance With the teachings of the present 
invention. 

FIG. 3 illustrates a block diagram of one embodiment of 
a portion of a DRAM that operates in accordance With the 
teachings of the present invention. 

FIG. 4 illustrates one embodiment of a sub-group of 
memory cells and associated circuitry. 

FIG. 5 illustrates an alternate embodiment of a sub-group 
of memory cells and associated circuitry. 

FIG. 6a is a state diagram illustrating one embodiment of 
a process for accessing memory cells of the DRAM and FIG. 
6b is a state diagram illustrating an alternate embodiment of 
a process for access memory cells of the DRAM. 

FIG. 7 is a diagram illustrating the states of sense ampli 
?ers after processing requests. 

DETAILED DESCRIPTION 

The apparatus and method of the present invention pro 
vides for an innovative memory structure and method for 
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accessing the memory cells contained therein. In the fol 
lowing description, for purposes of explanation, numerous 
details are set forth in order to provide a thorough under 
standing of the present invention. HoWever, it Will be 
apparent to one skilled in the art that these speci?c details 
are not required in order to practice the present invention. In 
other instances, Well knoWn electrical structures and circuits 
are shoWn in block diagram form in order not to obscure the 
present invention unnecessarily. 

Although the present invention is described With respect 
to dynamic random access memory (DRAM), it is apparent 
to one skilled in the art that the invention is readily appli 
cable to other memories including static memories and 
electrically programmable memories (e.g. EPROMS). 

The invention describes sub-group accessing of memory 
cells from the array. A group can be de?ned as a bank of 
memory cells. As is readily apparent to one skilled in the art, 
a group also can be de?ned to a subset or a superset of a bank 
of memory cells. In addition, the present invention is 
described With respect to memory of a determined siZe and 
the number of control signals and lines are correspondingly 
allocated. It is readily apparent that the present invention is 
not limited to a memory of a particular siZe and the number 
of control signals and lines can be varied to accommodate 
the siZe of the memory. 

FIG. 2 is a simpli?ed block diagram of one embodiment 
of the DRAM of the present invention. FIG. 2 illustrates a 
dual Word line structure that includes Word line metal 205 
and Word line gate polysilicon Zero (GPO) and one (GP1). 
Word lines GPO and GP1 are each broken up into uncon 
nected segments, each approximately spanning the distance 
of a sub-group of memory cells. For example, referring to 
FIG. 2, Word line GPO is broken up into segments 255, 260, 
265, 270 and Word line GP1 is broken up into segments 210, 
215, 220, 225, each segment capable of being separately 
enabled using control signals sel [[0.3—0.1, 1.3—1.0]] 
(0.3—0.0, 1.3—1.0). 

Furthermore, the DRAM includes logic that enables a 
corresponding subset of the sense ampli?ers in order to 
perform a memory operation. In particular, the SAP and 
SAN signals are expanded to be multiple bits, e.g., SUBSAP 
[3:0], SUBSAN [3:0], in order to address speci?c subsets of 
sense ampli?ers of the column of sense ampli?ers 260. 
These signals can be routed separately from top to bottom, 
or generated in the area near the subset (e.g., in the strap 
areas) from a master signal. Area penalty is minimal as the 
Width of the areas and siZe of the drivers need only be one 
fourth of the original Width and siZe. Thus, the Word line 
segments and corresponding subsets of sense ampli?ers are 
selectively enabled to perform memory access for a sub 
group of a roW of memory cells. It can readily be understood 
that substantial poWer savings are achieved as only a frac 
tion of the sense ampli?ers and a corresponding fraction of 
the Word line gate polysilicon are activated. As is readily 
apparent, use of SUBSAP and SUBSAN control signals are 
exemplary; different control signals can be used for different 
memories and differents types of DRAMS. 

FIG. 3 is a slightly more detailed block diagram of a 
DRAM constructed in accordance With the teachings of the 
present invention. It is apparent to one skilled in the art, 
numerous details not distinctive to the teachings of the 
present invention are omitted for purpose of explanation. 

Furthermore, certain control logic is shoWn in functional 
block form; it is readily apparent that a variety of imple 
mentations can be used to perform the function described. 

Referring to FIG. 3, the DRAM 114 includes a memory 
array, or portion thereof, 350 sense ampli?er circuitry 360 
roW decoder circuitry 311, column decoder circuitry 371 and 
controller 118. 
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4 
In the present embodiment, the controller 118 receives 

control signals from memory controller 117, including sig 
nals to indicate that sub-group sensing is to be performed. 
For example, in one embodiment the memory controller 117 
issues signal SUBACT, to indicate that sub-group sensing is 
to be performed and [SADR[3:0]] SADR(3:0) Which iden 
ti?es the sub-group(s) to be sensed. 
As is readily apparent to one skilled in the art, the present 

invention is not limited to these speci?c control signals or 
the structure of the memory controller 117 issuing certain 
signals to controller 118. A variety of embodiments, in 
Which different embodiments of signals including signals 
that may be issued by a processor (not shoWn) coupled to the 
memory controller 117 or memory 114 is contemplated. 
Furthermore, embodiments Which do not include on chip 
controller circuitry also are contemplated. 

Continuing With the present embodiment, the controller 
118 issues control signals to selectively activate a Word line 
segment (e.g., segments 365, 366, 367, 368) and correspond 
ing sub-group of the sense ampli?er (e.g., sub groups 361, 
362, 363, 364). For example, to perform a memory access 
operation With respect to one sub-group of memory cells, 
delineated by area 352, controller 118 issues an activation 
signal on line 119. Thus, When roW decoder 311 selects a 
corresponding Word line metal to activate, for example, 
Word line metal 305, the controller 118 activates line 119 
such that gate 321 activates Word segment 366. In addition, 
controller 118 issues SUBSAP, SUBSAN signals to activate 
the corresponding portion 362 of sense ampli?er circuitry 
360. 

FIG. 4 is a slightly more detailed diagram of one sub 
group 352 of the memory that is individually accessible in 
accordance With the teachings of the present invention. This 
embodiment, illustrative of a single or conventional Word 
line access, selects a sub-group of the memory array repre 
sented by cells 401, 402, 403. Activation of Word line 
segment [367] 366 by activation of the sub Word line select 
signal 119 by controller 118 and Word line metal 305 causes 
the data to be available on the bitlines represented by lines 
315, 316 and 317. The controller issues the appropriate 
[SUBSAP[3:0]] SUBSAP(3:0) and [SUBSAN[3:0]] 
SUBSAN(3:0) to select the corresponding portion 362 of 
sense ampli?er circuitry to perform the desired operation 
(e.g., sense). FIG. 5 is illustrative of an embodiment Which 
utiliZes a dual Word line structure. As is readily apparent to 
one skilled in the art, sub-group access can be applied to 
different memory access structures to improve the ef?ciency 
of access. 

The architecture of memory array therefore alloWs a 
sub-group of memory cells to be sensed during a roW 
operation. Thus, When only a portion of a roW of memory 
cells needs to be accessed, only the corresponding Word line 
section and sub-group of sense ampli?ers designated to 
sense those memory cells are activated. By turning on only 
the necessary circuitry required for sensing requested data, 
poWer consumption is reduced. 

In an alternate embodiment, the structure for sensing 
sub-groups of roWs of memory cells can be con?gured to 
concurrently access sub-groups of cells from different roWs 
of the memory. In this embodiment, the roW decoder cir 
cuitry Would be modi?ed to activate more [from] than one 
Word line metal at a time. The control signals issued to 
control the selection of sections of the Word lines and 
corresponding sub-groups of the sense ampli?ers Would also 
be modi?ed correspondingly. Additional control logic Would 
be required to ensure that only the sub-group associated With 
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the desired roW is sensed. For example, in one approach, 
additional control signals are issued by controller 118, each 
control signal separately connected to a different segment in 
a different roW. Alternately, a roW/segment control signal is 
issued and the gate (e.g., 320—331, FIG. 3) is expanded to 
include logic to decode the roW/segment control signal to 
activate the speci?ed segment in the particular roW. 

It Will be appreciated that the memory architecture of the 
present invention may be implemented for pulse Word line 
sensing and level Word line sensing operations. For a 
memory that implements level Word line sensing, Where the 
Word line remains activated after a sense cycle and restore 
cycle, subsequent Writes to the sense ampli?er circuitry Will 
update both the sense ampli?er circuitry and the memory 
cells selected by the Word line. In a memory that implements 
pulse Word line sensing Where the Word line deactivates after 
a sense and restore cycle, an explicit restore cycle is 
executed before retiring a roW When the data in the sense 
ampli?er circuitry has been updated by an earlier Write (e.g., 
by a CAS Write). This is desirable as updates done to the 
sense ampli?ers are not updated in the memory cells. 

FIG. 6a shoWs one embodiment of the state transitions 
that occur for a level Word line memory. If a roW already is 
in the sensed state, bringing in a neW roW requires as 
executing a precharge folloWed by a sense and a restore. As 
is Well knoWn in the art, the term precharge refers to the 
process of turning off the sense ampli?ers and setting all the 
bit lines to Vdd/2. All information that Was in the sense 
ampli?ers is lost; neW data can then be placed in the sense 
ampli?ers. The term sense refers to the process of activating 
the selected Word line or section of a Word line, activating 
the corresponding sense ampli?ers and latching the data into 
the sense ampli?ers. Since the transfer of data from the 
memory cells to the sense ampli?ers is a destructive read, a 
restore operation is needed to Write the data from the sense 
ampli?ers back to the memory cells. The term restore 
therefore refers to an implicit, automatic restore operation 
that occurs after the sense operation. After the restore, CAS 
read and Write operations can be executed to that roW or a 
portion of that roW. In this implementation, all Writes are 
updated in both the sense ampli?ers and the memory cells 
and the sense ampli?ers can be turned off at any time using 
a precharge operation Without any ill effects. 

FIG. 6b illustrates one embodiment of a state transition 
diagram for pulsed Word line operation. This process utiliZes 
an explicit restore state in Which a Word line or segment of 
a Word line is activated and data is transferred from the sense 
ampli?ers back to the memory cells selected by the Word 
line. The explicit restore state is performed prior to a 
precharge if the sense ampli?ers have been updated via a 
CAS Write (i.e., the sense ampli?er are dirty). This action 
activates the Word line and updates the memory cells asso 
ciated With the roW currently sensed. If the sense ampli?ers 
have not been updated via a CAS Write (i.e., the sense 
ampli?ers are clean), then the precharge operation can occur 
Without executing an explicit restore cycle. 

The utiliZation of level Word line sensing and pulse Word 
line sensing Will noW be discussed. Without adding circuitry 
to enable multiple Word line activation, one Way of imple 
menting sub-Wordline sensing using a level Word line imple 
mentation Would be to turn off all sense ampli?ers before 
bringing in a neW roW (With 1 to 4 sections activated). Data 
can also be brought from multiple Word lines. This is 
illustrated by the folloWing example. Assume a simple case 
in Which a memory core includes a single bank of memory 
cells. Each bank consists of 1024 roWs and each roW 
contains 2048 bits coupled to 2048 sense ampli?ers. Each 

10 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
Word line is subdivided into 4 sub-groups, each controlling 
512 sense ampli?ers. 

Assume an initial state [that] in which the sense ampli?ers 
are turned on, but the data contained in the sense ampli?ers 
is clean. The example includes the processing of the fol 
loWing three requests: 

Request 1: Bring in roW 100, sections 1 and 2 
Request 2: Bring in roW 200, sections 2 and 3 
Request 3: Bring in roW 300, sections 3 and 4 
In a level Word line implementation, the folloWing events 

Would happen in response to the requests: 
[Request 1:Precharge Turn off the sense ampli?ers in 

sections 1 and 2. Set bitlines in sections 1 and 2 to 
Vdd/2. 
Sense Turn on Word line 100 polysilicon for sections 1 

and 2. Latch data onto sense ampli?ers in sections 1 
and 2. 

Restore Drive sense ampli?ers data back to Word line 
100 and polysilicon for sections 1 and 2. 

Request 2: Precharge Turn off the sense ampli?ers in 
sections 2 and 3 Set bitlines in sections 2 and 3 to 
Vdd/2. Release Word line 100 polysilicon for section 2 
Sense Turn on Word line 200 polysilicon for sections 2 

and 3. Latch data onto sense ampli?er sub-groups 2 
and 3 

Restore Drive sense ampli?er data back to Word line 
200 and polysilicon for sections 2 and 3 

Request 3: Precharge Turn off the sense ampli?ers in 
sections 3 and 4. Set bitlines in sections 3 and 4 to 
Vdd/2. Release Word line 200 polysilicon for section 3. 
Sense Turn on Word line 300 polysilicon for sections 3 

and 4. Latch data onto sense ampli?er sections 3 and 
4. 

Restore Drive sense amp data back to Word line 300 
and Word line polysilicon for sections 3 and 4.] 

Request 1: (Precharge) Turn o?r the sense ampli?er sub 
groups 1 and 2. Set bitlines in sections 1 and 2 to Vdd/2. 
(Sense) Turn on word line 100 polysilicon for sections 

1 and 2. Latch data into sense ampli?er sub-groups 
1 and 2. 

(Restore) Drive data from sense ampli?er subgroups 1 
and 2 back to storage locations of word line 100 
polysilicon for sections 1 and 2. 

Request 2: (Precharge) Turn o?r the sense ampli?ers in 
sections 2 and 3 Set bitlines in sections 2 and 3 to 
Vdd/2. Release word line 100 polysilicon for section 2. 
(Sense) Turn on word line 200 polysilicon for sections 

2 and 3. Latch data into sense ampli?er sub-groups 
2 and 3. 

(Restore) Drive data from sense ampli?er sub-groups 2 
and 3 back to storage locations of word line 200 
polysilicon for sections 2 and 3. 

Request 3: (Precharge) Turn o?r the sense ampli?ers in 
sections 3 and 4. Set bitlines in sections 3 and 4 to 
Vdd/2. Release word line 200 polysilicon for section 3. 
(Sense) Turn on word line 300 polysilicon for sections 

3 and 4. Latch data into sense ampli?er sub-groups 
3 and 4. 

(Restore) Drive data from sense ampli?er sub-groups 3 
and 4 back to storage locations of word line 300 
polysilicon for sections 3 and 4. 

FIG. 7 illustrates the state of the sense ampli?ers after 
processing Requests 1, 2 and 3 for level Word line sensing 
implementation described above and the pulse Word line 
implementation described beloW. 
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In the pulse Word line implementation, the following 
events Would happen in response to the requests: 

[Request 1: Precharge Turn off the sense ampli?ers in 
sections 1 and 2. Set bitlines in sections 1 and 2 to 
Vdd/2. 
Sense Turn on Word line 100 polysilicon for sections 1 

and 2. Latch data onto sense ampli?ers in sections 1 
and 2. 

Restore Drive sense ampli?er data back to Word line 100 
and polysilicon for sections 1 and 2. 

Request 2: Explicit An explicit restore Would be per 
formed on Restore Word line 100 polysilicon for sec 
tion 2 (if necessary) 
Precharge Turn off the sense ampli?ers in sections 2 

and 3 Set bitlines in sections 2 and 3 to Vdd/2. 
Sense Turn on Word line 200 polycide for sections 2 

and 3. Latch data onto sense ampli?ers 2 and 3 
Restore Drive sense ampli?er data back to Word line 

200 and polycides for sections 2 and 3 
Request 3: Explicit An explicit restore Would be per 

formed on Restore Word line 100 polycide for section 
3 (if necessary) 
Precharge Turn off the sense ampli?ers in sections 3 

and 4. Set bitlines in sections 3 and 4 to Vdd/2. 
Sense Turn on Word line 300 polysilicon for sections 3 

and 4. Latch data onto sense ampli?er sections 3 and 
4. 

Restore Drive sense ampli?er data back to Word line 
300 and polysilicon for sections 3 and 4.] 

Request 1: (Precharge) Turn o?r sense ampli?er sub 
groups 1 and 2. Set bitlines in sections 1 and 2 to Vdd/2. 
(Sense) Turn on word line 100 polysilicon for sections 

1 and 2. Latch data into sense ampli?er sub-groups 
1 and 2. 

(Restore) Drive data from sense ampli?er sub-groups 1 
and 2 to storage locations of word line 100 polysili 
con for sections 1 and 2. 

Request 2: (Explicit Restore) An explicit restore would be 
performed to storage locations of word line 100 poly 
silicon for section 2 (if necessary). 
(Precharge) Turn o?r sense ampli?er sub-groups 2 and 

3. Set bit lines in sections 2 and 3 to Vdd/2. 
(Sense) Turn on word line 200 polysilicon for sections 

2 and 3. Latch data into sense ampli?er sub-groups 
2 and 3 

(Restore) Drive data from sense ampli?er sub-groups 2 
and 3 to storage locations of word line 200 polysili 
con for sections 2 and 3 

Request 3 .' (Explicit Restore) An explicit restore would be 
performed to storage locations of word line 100 poly 
cide for section 3 (if necessary). 
(Precharge) Turn o?r sense ampli?er sub-groups 3 and 

4. Set bit lines in sections 3 and 4 to Vdd/2. 
(Sense) Turn on word line 300 polysilicon for sections 

3 and 4. Latch data into sense ampli?er sub-groups 
3 and 4. 

(Restore) Drive data from sense ampli?er sub-groups 3 
and 4 to storage locations of word line 300 polysili 
con for sections 3 and 4. 

It should be noted that explicit restores are not alWays 
required. For example, if the data Were not changed (i.e., the 
sense ampli?ers Were not Written to or “clean”), an explicit 
restore is not necessary. An explicit restore is needed after a 
sense ampli?er has been Written to or “dirty”. 

Furthermore, in this implementation, the controller in the 
memory Would maintain a memory address tag to determine 
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Whether the address indicated in a request matches the 
address of data in the sense ampli?er, a valid bit tag to 
determine Whether data in the sense ampli?ers is valid, and 
a dirty bit tag to determine Whether the sense ampli?ers are 
dirty for each subWordline section. These tags are used to 
determine Whether or not a subWordline section has been 
made dirty and if so, Which roW address to explicitly restore 
it to. 

In the foregoing speci?cation, the invention has been 
described With reference to speci?c embodiments thereof. It 
Will, hoWever, be evident that various modi?cations and 
changes may be made thereto Without departing from the 
broader spirit and scope of the invention. The speci?cation 
and draWings are, accordingly, to be regarded in an illus 
trative rather than a restrictive sense. 
What is claimed is: 
1. A memory comprising: 
a memory array of storage locations; 
a plurality of Word lines for selecting roWs of the memory 

array, each Word line comprising a plurality of 
segments, each segment spanning a portion of the 
distance of the Word line; 

a plurality of sets of sense ampli?ers, each sense ampli?er 
of the sets of sense ampli?ers selectively coupled to 
one storage location associated With the Word line, each 
set of sense ampli?ers corresponding to a segment; 

a ?rst select logic for selecting at least one segment of a 
Word line during a sense operation; and 

a second select logic for selecting at least one correspond 
ing set of sense ampli?ers. 

2. The memory as set forth in claim 1, Wherein the 
memory is located on a component and the ?rst select logic 
comprises a controller located on the component. 

3. The memory as set forth in claim 1, Wherein the 
memory is located on a component and the second select 
logic comprises a controller located on the component. 

4. The memory as set forth in claim 1, Wherein the ?rst 
select logic issues a select signal to a gate having as inputs 
the select signal and a roW signal indicative that the roW is 
selected, the output of the gate activating the selected 
segment When the select signal and the roW signal are active. 

5. The memory as set forth in claim 1, Wherein the 
memory further comprises a plurality of gates, an output of 
each gate coupled to selectively activate a segment, each 
gate receiving as input a roW signal indicative that a roW is 
selected and a select signal indicative that a segment is 
selected. 

6. The memory as set forth in claim 1, Wherein the ?rst 
select logic comprises a controller Which issues a ?rst select 
signal and a plurality of decoders each coupled to receive the 
?rst select signal and selectively activate a segment When 
roW decode logic indicates tat the corresponding roW is 
selected. 

7. The memory as set forth in claim 1, Wherein the second 
select logic issues the folloWing signals: 
SUBSAP[3:0] and SUBSAN [3:0] 

Wherein the bits set indicate the set of sense ampli?ers that 
is to be activated. 

8. A method for accessing a memory [comprising a 
plurality of storage locations], that includes a plurality of 
storage locations arranged in rows and word lines for 
selecting the rows, each word line including a plurality of 
segments and each segment spanning a portion of the 
distance of the word line, said method comprising the steps 
of: 

[providing a plurality of Word lines for selecting roWs of 
a memory array, each Word line comprising a plurality 
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of segments, each segment spanning a portion of the 
distance of the Word line;] 

identifying sets of sense ampli?ers, each sense ampli?er 
of the sets of sense ampli?ers coupled to one storage 
location associated With a Word line, each set of sense 
ampli?ers corresponding to a segment; 

selecting at least one segment of a Word line that is to be 
activated during a sense operation; and 

selecting at least one corresponding set of sense ampli? 
ers. 

9. The method as set forth in claim 8, Wherein the set of 
selecting a segment comprises the steps of: 

issuing a segment select signal to identify a segment to be 
selected; 

issuing a roW select signal to identify a roW to be selected; 

selecting a particular segment in a particular roW based on 
the segment select signal and roW select signal issued. 

10. The method as set forth in claim 8, Wherein the step 
of selecting a corresponding set of sense ampli?ers com 
prises the step of issuing a set select signal to select a set of 
sense ampli?ers. 

11. The method as set forth in claim 8, Wherein the access 
performed is a read operation, said method further compris 
ing the steps of: 

sensing the data of the selected segment, said sense 
operation placing the data in the corresponding set of 
sense ampli?ers; 

restoring the data to the selected segment; and 
performing a column address strobe (CAS) Wherein the 

data in the corresponding set of sense ampli?ers is 
output from the memory. 

12. The method as set forth in claim 11, further compris 
ing the step of precharging the sense ampli?ers prior to 
performing the step of sensing the data. 

13. The method as set forth in claim 8, Wherein the access 
performed is a Write operation, said method further com 
prising the steps of: 

performing a level Word line access, Wherein the selected 
segment remains activated until another segment is 
selected; and 

performing a column address strobe (CAS) Wherein data 
to be Written is latched into the corresponding set of 
sense ampli?ers, said CAS causing the data to further 
be stored in storage locations coupled to the selected 
segment. 

14. The method as set forth in claim 8, Wherein the access 
performed is a Write operation, said method further com 
prising the steps of: 

performing a pulse Word line access, Wherein the selected 
segment is activated prior to performing a sense cycle 
and restore cycle and deactivated after completion of 
the restore cycle; 

performing a column address strobe (CAS) Wherein data 
to be Written is latched into the corresponding set of 
sense ampli?ers; and 

performing an explicit restore operation thereby causing 
the data located in the corresponding set of sense 
ampli?ers to be stored in storage locations coupled to 
the selected segment. 

15. A memory comprising: 
a plurality of Word lines for selecting a roW of a memory 

array, each Word line comprising a plurality of 
segments, each segment spanning a portion of the 
distance of the Word line; 
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10 
a plurality of sets of sense ampli?ers, each sense ampli?er 

of the sets of sense ampli?ers selectively coupled to 
one storage location associated With a Word line, each 
set of sense ampli?ers corresponding to a segment; 

a ?rst select logic for selecting during a sense operation at 
least one segment from a ?rst Word line and at least one 
segment from a second Word line; and 

a second select logic for selecting corresponding sets of 
sense ampli?ers to access storage locations along the 
?rst segment and the second segment. 

16. The memory as set forth in claim 15, Wherein the 
memory is located on a component and the ?rst select logic 
comprises a controller located on the component. 

17. The memory as set forth in claim 15, Wherein the 
memory is located on a component and the second select 
logic comprises a controller located on the component. 

18. The memory as set forth in claim 15, Wherein the ?rst 
select logic issues a ?rst select signal to a ?rst gate and a 
second select signal to a second gate, the ?rst gate and 
second gate further respectively receiving as input a ?rst roW 
signal and second roW signal indicative that the ?rst roW and 
second roW, respectively, are selected, the output of the ?rst 
gate activating the ?rst selected segment When the ?rst select 
signal and the ?rst roW signal are active and the output of the 
second gate activating the second selected segment When the 
second select signal and the second roW signal are active. 

19. The memory as set forth in claim 15, Wherein the 
memory further comprises a plurality of gates, an output of 
each gate coupled to selectively activate a segment of a roW, 
each gate receiving as input a roW signal indicative that a 
roW is selected and a select signal to indicate selection of a 
segment in a particular roW. 

20. The memory as set forth in claim 15, Wherein the ?rst 
select logic comprises a controller Which issues a ?rst select 
signal and a plurality of decoders each coupled to receive the 
?rst select signal and selectively activate a coupled segment 
When roW decode logic indicates that the corresponding roW 
is selected. 

21. The memory as set forth in claim 15, Wherein the 
second select logic issues the folloWing signals: 
SUBSAP[3:0] and SUBSAN [3:0] 

Wherein the bits set indicate the set of sense ampli?ers that 
is to be activated. 

22. A method for accessing a memory [comprising a 
plurality of storage locations] that includes a plurality of 
storage locations arranged in rows and word lines for 
selecting the rows, each word line including a plurality of 
segments and each segment spanning a portion of the 
distance of the word line, said method comprising the steps 
of: 

[providing a plurality of Word lines for selecting roWs of 
a memory array, each Word line comprising a plurality 
of segments, each segment spanning a portion of the 
distance of the Word line;] 

identifying sets of sense ampli?ers, each sense ampli?er 
of the sets of sense ampli?ers coupled to one storage 
location associated With a Word line, each set of sense 
ampli?ers corresponding to a segment; 

selecting at least one segment of a ?rst Word line to 
activate during a sense operation; 

selecting at least one segment of a second Word line that 
is to be activated during a sense operation; and 

selecting sets of sense ampli?ers corresponding to the at 
least one segment of the ?rst Word line and at least one 
segment of the second Word line to access storage 
locations along the ?rst segment and the second seg 
ment. 
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23. The method as set forth in claim 22, wherein: 
the step of selecting at least one segment of a ?rst Word 

line comprises the steps of issuing a ?rst select signal; 
and 

the step of selecting at least one segment of a second Word 
line comprises the step of issuing a second select signal. 

24. The method as set forth in claim 22, further compris 
ing the step of issuing a select signal that identi?es at least 
one segment of at least one roW to be selected; 

Wherein the steps of selecting at least one segment of a 
?rst Word line and at least one segment of a second 
Word line comprise decoding the select signal to deter 
mine the segments to select. 

25. The method as set forth in claim 22, Wherein the step 
of selecting sets of sense ampli?ers comprises the step of 
issuing the folloWing signals: 
SUBSAP[3:0] and SUBSAN [3:0] 

Wherein the bits set indicate the set of sense ampli?ers to 
activate. 

26. The method as set forth in claim 22 Wherein the access 
performed is a read operation, said method further compris 
ing the steps of: 

sensing the data of the selected segments, said sense 
operation placing the data in the corresponding set of 
sense ampli?ers; 

restoring the data to the selected segments; and 
performing a column address strobe (CAS) Wherein the 

data in the corresponding sets of sense ampli?ers are 
output from the memory. 

27. The method as set forth in claim 26, further compris 
ing the step of precharging the sense ampli?ers prior to 
performing the step of sensing the data. 

28. The method as set forth in claim 22, Wherein the 
access performed is a Write operation, said method further 
comprising the steps of: 

performing a level Word line access, Wherein the selected 
segments remains activated until another segment is 
selected; and 

performing a column address strobe (CAS) Wherein data 
to be Written are latched into the corresponding sets of 
sense ampli?ers, said CAS causing the data to further 
be stored in storage locations coupled to the selected 
segments. 

29. The method as set forth in claim 22, Wherein the 
access performed is a Write operation, said method further 
comprising the steps of: 

performing a pulse Word line access, Wherein the selected 
segments are activated prior to performing a sense 
cycle and restore cycle and deactivated after comple 
tion of the restore cycle; 

performing a column address strobe (CAS) Wherein data 
to be Written is latched into the corresponding sets of 
sense ampli?ers; and 

performing an explicit restore operation thereby causing 
the data located in the corresponding sets of sense 
ampli?ers to be stored in storage locations coupled to 
the selected segments. 

30. The method as set forth in claim 22, Wherein the 
access performed is a Write operation, said method further 
comprising the steps of: 

performing a pulse Word line access, Wherein the selected 
segments are activated prior to performing a sense 
cycle and restore cycle and deactivated after comple 
tion of the restore cycle; 

performing a column address strobe (CAS) Wherein data 
to be Written is latched into the corresponding sets of 
sense ampli?ers; 
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performing an eXplicit restore operation With respect to 

the ?rst segment thereby causing the data located in the 
corresponding set of sense ampli?ers to be stored in 
storage locations coupled to the ?rst segment; and 

performing an eXplicit restore operation With respect to 
the the second segment thereby causing the data located 
in the corresponding set of sense ampli?ers to be stored 
in storage locations coupled to the second segment. 

31. A memory comprising: 
storage locations arranged in rows,' 
a word line to select a ?rst row of the storage locations, 

the word line including a plurality of word line seg 
ments coupled to enable access to respective sub 
groups of the storage locations in the ?rst row,' and 

a ?rst selection circuit to selectively activate a variable 
number of the word line segments in accordance with 
a control value that indicates a pattern of the word line 
segments to be activated. 

32. The memory of claim 31 further comprising a plurality 
of sets of sense ampli?ers, the sets of sense ampli?ers 
coupled respectively to the sub-groups of the storage loca 
tions. 

33. The memory of claim 32 further comprising a second 
selection circuit con?gured to selectively activate a variable 
number of the sets of sense ampli?ers in accordance with the 
control value. 

34. The memory of claim 32 wherein the plurality of sets 
of sense ampli?ers are coupled to the ?rst select circuit and 
a variable number of the sets of sense ampli?ers are 
activated in accordance with the control value. 

35. The memory of claim 32 further comprising a memory 
address tag to store an address, the address corresponding 
to a ?rst storage location of the sub-groups of the storage 
locations. 

36. The memory of claim 32 further comprising a valid 
tag to indicate that data sensed in at least one set of the sets 
of sense ampli?ers is valid. 

37. The memory of claim 32 further comprising a dirty tag 
to indicate that data has been written to the at least one set 
of the sets of sense ampli?ers. 

38. The memory of claim 31 further comprising circuitry 
to receive a sub-group activation signal, the select logic 
con?gured to activate the variable number of the word line 
segments in accordance with the control value if the sub 
group activation signal is in a ?rst state. 

39. The memory of claim 38 wherein the control value 
includes a plurality of bits, each bit corresponding to a 
respective word line segment. 

40. The memory of claim 31 further comprising: 
a second word line to select a second row of the storage 

locations, the second word line including a second 
plurality of word line segments each coupled to enable 
access to a respective sub-group of the storage loca 
tions in the second row,' and 

select logic to concurrently activate at least one of the 
word line segments included in the second word line 
and the variable number of the sets of word line 
segments in the ?rst row. 

41. The memory of claim 40 wherein further comprising 
a row decoder to receive a row address, the row decoder 

selecting both the ?rst and second word lines in accordance 
with the row address. 

42. A memory comprising: 
a memory array of storage locations 
sense ampli?er circuitry, including a plurality of sets of 

sense ampli?ers coupled to respective sub-groups of the 
storage locations,‘ and 
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?rst selection circuitry to selectively activate a variable 
number of the sets of sense ampli?ers in accordance 
with a control value that indicates a pattern of the sets 
of sense ampli?ers to be activated. 

43. The memory of claim 42 further comprising: 
a word line to select a ?rst row of the storage locations the 
word line including a plurality of word line segments 
coupled to enable access to the respective sub-groups 
of the storage locations in the ?rst row,' and 

second selection circuitry to selectively activate a vari 
able number of the word line segments in accordance 
with the control value. 

44. The memory of claim 43 further comprising: 
a second word line to select a second row of the storage 

locations, the word line including a second plurality of 
word line segments each coupled to enable access to a 
respective sub-group of the storage locations in the 
second row,' and 

third selection circuitry to concurrently activate at least 
one of the word line segments included in the second 
word line in accordance with the control value. 

45. The memory of claim 44 further comprising a row 
decoder to receive a row address, the row decoder selecting 
both the ?rst and second word lines in accordance with the 
row address. 

46. The memory of claim 42 further comprising a memory 
address tag to store an address, the address corresponding 
to a storage location of data sensed in at least one set of the 
sets of sense ampli?ers. 

47. The memory of claim 46 further comprising: 
a valid tag to indicate whether the data latched in the at 

least one set of sense ampli?ers is valid. 
48. The memory of claim 46 further comprising: 
a dirty tag to indicate that data has been written to the at 

least one set of sense ampli?ers. 
49. A memory comprising: 
storage locations arranged in rows,' 
a ?rst word line to select a ?rst row of the storage 

locations, the ?rst word line including a plurality of 
word line segments coupled to enable access to respec 
tive sub-groups of the storage locations in the ?rst row: 

a second word line to select a second row of the storage 
locations, the second word line including a plurality of 
word line segments coupled to enable access to respec 
tive sub-groups of the storage locations in the second 
row,' and 

selection circuitry to concurrently activate a ?rst word 
line segment included in the ?rst word line and a 
second word line segments included in the second word 
line. 

50. The memory of claim 49 further comprising a row 
decoder to receive a row address, the row decoder selecting 
both the ?rst and second word lines in accordance to the row 
address. 

51. The memory of claim 49 further comprising: 
a ?rst set of sense ampli?ers coupled to a ?rst sub-group 

of storage locations, the ?rst sub-group of storage 
locations corresponding to the ?rst word line segment 
included in the ?rst word line,‘ and 

a second set of sense ampli?ers coupled to a second 
sub-group of storage locations, the second sub-group 
of storage locations corresponding to the second word 
line segment included in the second word line. 

52. The memory of claim 51 further comprising: 
a memory address tag to store an address, the address 

corresponding to a storage location address of data 
sensed in the ?rst set of sense ampli?ers,‘ 
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a valid tag to indicate whether the data sensed in the ?rst 

set of sense ampli?ers is valid,' and 
a dirty tag to indicate whether the data sensed in the ?rst 

set of sense ampli?ers data has been updated. 
53. A memory comprising: 
storage locations arranged in rows and columns,' 
sense ampli?ers coupled respectively to the columns of 

storage locations, the sense ampli?ers including ?rst 
and second sets of sense ampli?ers,‘ 

a ?rst word line to select a ?rst row of the storage 
locations, the ?rst word line including a plurality of 
word line segments coupled to enable access to respec 
tive sub-groups of the storage locations in the ?rst row,' 

a second word line to select a second row of the storage 
locations, the second word line including a plurality of 
word line segments coupled to enable access to respec 
tive sub-groups of the storage locations in the second 
row,' and 

selection circuitry to activate at least one of the word line 
segments included in the ?rst word line to transfer 
contents of the corresponding sub-group of the storage 
locations in the ?rst row to the ?rst set of sense 
ampli?ers and to activate at least one of the word line 
segments included in the second word line to transfer 
contents of the corresponding sub-group of the storage 
locations in the second row to the second set of sense 
ampli?ers. 

54. The memory of claim 53 further comprising a row 
decoder to receive a row address and to select both the ?rst 
and second word lines in accordance with the row address. 

55. The memory of claim 54 further comprising: 
a memory address tag to store an address, the address 

corresponding to a storage location of data latched in 
the ?rst sets of sense ampli?ers,‘ 

a ?rst tag to indicate whether the data latched in the ?rst 
set of sense ampli?ers is valid,' and 

a second tag to indicate whether the data has been written 
to the ?rst set of sense ampli?ers. 

56. A method of operation in a memory, the method 
comprising: 

receiving a control value that indicates sub-groups of a 
row of storage locations within a ?rst row of the 
memory,' and 

activating more than one and fewer than all of a plurality 
of word line segments in accordance with the control 
value to enable access to the corresponding sub-groups 
of the storage locations in the ?rst row 

57. The method of claim 56 further comprising storing an 
address in an address tag, the address being representative 
of one storage location of the storage locations in the ?rst 
row. 

58. The method of claim 56 wherein the memory further 
includes a plurality of sets of sense ampli?ers each coupled 
to respective sub-groups of the storage locations in the ?rst 
row, the method further including transferring data from 
storage locations corresponding to the activated plurality of 
word line segments in the ?rst row to the corresponding 
plurality of sets of sense ampli?ers. 

59. The method of claim 58 further comprising: 
inputting data from an external signal line,‘ 
writing the data to at least one sense ampli?er of the 

plurality of sets of sense ampli?ers,‘ and 
setting a dirty tag to indicate the writing of data to the at 

least one sense ampli?er. 
60. The method of claim 56 further comprising activating 

at least one word line segment of a plurality of word line 
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segments in a second row to enable access to at least one 
corresponding sub-group of the storage locations in a 
second row. 

61. The method of claim 60 wherein the control value is 
further indicative of the at least one corresponding sub 
group of the storage locations within the second row. 

62. The method of claim 56 wherein the memory further 
comprises a plurality of sets of sense ampli?ers coupled to 
respective sub-groups of storage locations in the ?rst row, 
the method further comprising: 

transferring data from storage locations corresponding to 
at least one activated word line segment to a corre 
sponding set of sense ampli?ers; and 

setting a valid bit to indicate that the data transferred is 
valid. 

63. The method of claim 56 wherein the memory further 
comprises a ?rst set of sense ampli?ers coupled to a ?rst 
sub-group of the storage locations in the ?rst row and a 
second set of sense ampli?ers coupled to a second sub-group 
of storage locations in a second row, the method further 
comprising: 

16 
transferring data corresponding to the ?rst sub-group of 

the storage locations in the ?rst row to the ?rst set of 
sense ampli?ers; and 

transferring data corresponding to the second sub-group 
of storage locations in a second row to the second set 

of sense ampli?ers. 
64. The method of claim 56 wherein the control value 

includes a plurality of bits, each bit corresponding to a 
10 respective one of the plurality of word line segments in the 

?rst row. 
65. The method of claim 56 further comprising receiving 

a sub-group selection activation signal, wherein the sub 
groups of the storage locations in the ?rst row correspond 

15 ing to the control value are activated in accordance to the 
control value if the sub-group selection activation signal is 
in a ?rst state. 


