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(57) ABSTRACT 

A random access memory device includes a number of 
memory cells, With Word lines, plate lines, and bit lines 
coupled to the memory cells. AsWitch, controlled by a Word 
line, couples one end of the plate line to a ?rst global plate 
line, While another switch, controlled by a second global 
plate line, couples the one end of the plate line to a reference 

10/235,688 voltage. The plate lines are charged by the ?rst global plate 
line, Which improves operational speed of the device and 

Filed: Sep. 4, 2002 reduces loading of the Word lines. 
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RANDOM ACCESS MEMORY DEVICE AND 
METHOD FOR DRIVING A PLATE LINE 

SEGMENT THEREIN 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to a random 
access memory device and, more particularly, to a nonvola 
tile ferroelectric random access memory device With a 
segmented plate line and a method for driving a plate line 
segment. 

[0003] 2. Description of Related Art 

[0004] Random access memory devices are Well knoWn in 
the art. One type of random access memory is a ferroelectric 
random access memory (FRAM), Which employs a ferro 
electric capacitor as the storage element for each memory 
cell. A FRAM stores a logic state based on the electrical 
polariZation of the corresponding ferroelectric capacitor. 
When a suf?cient voltage potential difference (i.e., above the 
sWitching threshold or coercive voltage level) is applied to 
the plates of the ferroelectric capacitor, the ferroelectric 
material of the capacitor is polariZed in the direction of the 
electric ?eld. 

[0005] Typically, one plate of a ferroelectric capacitor is 
coupled to a bit line via an access transistor and the other 
plate is coupled to a plate line. For eXample, FIG. 1 
illustrates a FRAM circuit having a conventional segmented 
plate line scheme. As shoWn, a global plate line (GPL) drives 
a number of segmented plate lines (PLOO through PLNN) 
via access transistors, a Word line decoder (WL DEC) drives 
a number of Word lines (WLO through WLN), and a sense 
ampli?er/column decoder (labeled Sense Ampli?er & Col 
umn Decoder Circuit) is coupled to the ferroelectric capaci 
tors via corresponding bit lines and access transistors. 

[0006] In standby, the Word lines and the segmented plate 
lines are at a loW voltage level. During operation, one Word 
line activates one roW of the segmented plate lines Which is 
driven by the global plate line. A draWback of this scheme 
is that a segmented plate line pull-doWn circuit (one of 
Which is circled in FIG. 1 and labeled PLPD) is required, 
Which increases the loading of the Word line and the overall 
siZe of the circuitry (i.e., chip area). Thus, there is a need for 
an improved FRAM device having feWer components and 
having Word lines With less loading. 

[0007] Another FRAM circuit is shoWn in FIG. 2 having 
a segmented plate line scheme as disclosed in US. Pat. No. 
6,201,727, Which is incorporated herein by reference in its 
entirety. As shoWn in FIG. 2 along With the respective 
timing diagram shoWn in FIG. 3, in standby, all segmented 
plate lines (PLSO through PLSm) are coupled to ground by 
driving a signal on PRCHG control lines high. During 
access, a signal is driven high on an SEL control line, and 
a Word line (one of WLO through WLm) is activated, 
resulting in the selected Word line charging one of the local 
segmented plate lines (one of PLSO through PLSm). One 
draWback of this scheme is that the eXtent of the loading of 
the Word line and the plate lines can limit the voltage level 
ramp-up, Which in turn can limit device operation speed. 
Thus, the operational speed can be limited. As a result, there 
is a need for an improved FRAM device having reduced 
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loading of the Word lines and plate lines and, further, having 
memory cells With improved access time and cycle time. 

SUMMARY OF THE INVENTION 

[0008] The present invention seeks to meet these needs of 
the prior art by providing, in accordance With one aspect, 
random access memory (RAM) devices With reduced load 
ing on the Word lines and plate lines. The reduced loading of 
the Word lines and plate lines can enable increased voltage 
level ramp-up times on the Word lines and plate lines Without 
area penalty. 

[0009] The present invention further seeks to address the 
prior-art needs by providing a method of operating a random 
access memory device Wherein plate lines are charged by a 
local plate line decoder or other circuit, instead of being 
charged directly by the roW decoder. Moreover, pull-doWn 
circuits are not connected, so the area penalty is small. 
Consequently, by operation of the roW decoder selecting 
local plate lines instead of actually charging them, access 
times and cycle times of the random access memory device 
can be increased. 

[0010] To achieve these and other advantages and in 
accordance With a purpose of the present invention, as 
embodied and broadly described herein, the invention pro 
vides random access memory devices and methods for 
operating the devices. For eXample, in accordance With one 
aspect of the present invention, a random access memory 
device includes a number of memory cells, With Word lines, 
plate lines, and bit lines coupled to the memory cells. A 
sWitch, controlled by a Word line, couples one end of the 
plate line to a ?rst global plate line, While another sWitch, 
controlled by a second global plate line, couples the one end 
of the plate line to a reference voltage. The plate lines are 
charged by the ?rst global plate line, Which improves 
operational speed of the device, reduces loading of the Word 
lines, and improves the access time and cycle time of the 
memory cells. 

[0011] In accordance With another aspect of the present 
invention, a random access memory device includes a plu 
rality of memory cells, a Word line, a plate line, a plurality 
of bit lines, a ?rst global plate line, a second global plate 
line, a ?rst sWitch circuit, and a second sWitch circuit. The 
Word line, plate line, and bit lines are coupled to the memory 
cells, and each of the memory cells is arranged at an 
intersection of the Word line and a corresponding bit line. 
The ?rst sWitch circuit, responsive to a voltage potential 
asserted on the Word line, couples one end of the plate line 
to the ?rst global plate line. The second sWitch circuit, 
responsive to a voltage potential asserted on the second 
global plate line, couples the one end of the plate line (and 
the ?rst sWitch circuit) to a reference voltage. 

[0012] In accordance With yet another aspect of the 
present invention, a random access memory device includes 
a memory cell array, a plurality of Word lines and a roW 
decoder. The roW decoder selects one of the Word lines and 
activates the selected Word line. The memory cell array is 
divided into a plurality of memory blocks, With each of the 
memory blocks including a plurality of memory cells, a 
plurality of plate line segments, a plurality of bit lines, a ?rst 
global plate line, a second global plate line, a local plate line 
decoder, a plurality of ?rst sWitch circuits, and a plurality of 
second sWitch circuits. In the memory block, the memory 
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cells are arranged at intersections of the Word lines and the 
bit lines. The plate line segments couple to the memory cells, 
and one end of each of the plate line segments is coupled to 
a corresponding one of the ?rst sWitch circuits and the 
second sWitch circuits. The ?rst sWitch circuits further are 
coupled to the ?rst global plate line, and the second sWitch 
circuits are further coupled to reference voltages. In this 
case, each of the ?rst sWitch circuits is controlled by a 
corresponding Word line, and each of the second sWitch 
circuits is controlled by the second global plate line. 

[0013] Furthermore, in accordance With another aspect of 
the present invention, a method for driving a plate line in a 
random access memory device is disclosed. The method 
includes asserting a ?rst voltage potential on a Word line to 
sWitch a ?rst sWitch circuit off to decouple a plate line from 
a ?rst global plate line; asserting a second voltage potential 
on a second global plate line to sWitch a second sWitch 
circuit on to charge the plate line With a reference voltage; 
asserting a third voltage potential on the Word line to sWitch 
the ?rst sWitch circuit on so as to couple the plate line to the 
?rst global plate line; asserting a fourth voltage potential on 
the second global plate line to sWitch the second sWitch 
circuit off so as to decouple the plate line from the reference 
voltage; and asserting a signal on the ?rst global plate line 
such that the plate line has a plate line voltage. 

[0014] In each of the foregoing aspects, the present inven 
tion provides a sWitch that is controlled by a Word line and 
that couples one end of a plate line to a global plate line, and 
further provides another sWitch that is controlled by a 
second global plate line and that couples the one end of the 
plate line to a reference voltage. The plate lines are charged 
by the ?rst global plate line, Which can improve operational 
speed of the device, reduce loading of the Word lines, and 
improve the access time and cycle time of the memory cells. 

[0015] Any feature or combination of features described 
herein are included Within the scope of the present invention 
provided that the features included in any such combination 
are not mutually inconsistent as Will be apparent from the 
context, this speci?cation, and the knoWledge of one of 
ordinary skill in the art. 

[0016] Additional advantages and aspects of the present 
invention are apparent in the folloWing detailed description 
and claims. It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are exemplary, and are intended to provide further explana 
tion of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 shoWs a circuit having a conventional 
segmented plate line scheme; 

[0018] FIG. 2 shoWs another circuit having a conventional 
segmented plate line scheme; 

[0019] 
FIG. 2; 

[0020] FIG. 4 shoWs a circuit having a segmented plate 
line scheme in accordance With an embodiment of the 
present invention; and 

[0021] FIG. 5 shoWs an exemplary timing diagram for the 
circuit of FIG. 4 in accordance With an embodiment of the 
present invention. 

FIG. 3 shoWs a timing diagram for the circuit of 
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[0022] The preferred embodiments of the present inven 
tion and their advantages are best understood by referring to 
the detailed description that folloWs. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

[0023] Reference Will noW be made in detail to the pres 
ently preferred embodiments of the invention, examples of 
Which are illustrated in the accompanying draWings. Wher 
ever possible, the same reference numbers are used in the 
draWings and the description to refer to the same or like 
parts. It should be noted that the draWings are in simpli?ed 
form and are not to scale. In reference to the disclosure 
herein, for purposes of convenience and clarity only, direc 
tional terms, such as, top, bottom, left, right, up, doWn, 
above, beloW, beneath, rear, and front, are used With respect 
to the accompanying draWings. Such directional terms 
should not be construed to limit the scope of the invention 
in any manner. 

[0024] Although the disclosure herein refers to certain 
illustrated embodiments, it is understood that these embodi 
ments are presented by Way of example and not by Way of 
limitation. The intent of the folloWing detailed description is 
to cover all modi?cations, alternatives, and equivalents as 
may fall Within the spirit and scope of the invention as 
de?ned by the appended claims. It is to be understood and 
appreciated that the process steps and structures described 
herein do not cover a complete process How for the structure 
and operation of, for example, the random access memory 
device and associated structures. The present invention can 
be practiced in conjunction With various memory devices 
and associated components that are used in the art, and only 
so much of the commonly practiced components and method 
steps are included herein as are necessary to provide an 
understanding of the present invention. 

[0025] FIG. 4 shoWs a circuit 400 for a random access 
memory having a segmented plate line scheme in accor 
dance With an embodiment of the present invention. The 
circuit 400 includes a memory cell array that stores data 
information and is divided into a plurality of memory blocks 
402, Which are separately referenced as memory blocks 
402(1) through 402(k) With k representing the number of the 
last memory block 402 in the memory cell array. Aplurality 
of Word lines 404 (also labeled WLl through WLn), Which 
are separately referenced as Word lines 404(1) through 
404(n) With n representing the number of the last Word line 
404, are arranged in parallel in a roW direction and extend 
through the memory blocks 402. 

[0026] Each memory block 402 has a plurality of plate line 
segments 406 (also labeled PLS1 through PLSn and also 
referred to herein as local plate lines), Which are referenced 
separately as plate line segments 406(1) through 406(n) With 
n representing the number of the last plate line segment 406. 
The plate line segments 406 are arranged in parallel in the 
roW direction Within each memory block 402. A plurality of 
bit lines 408 (also labeled BLl through BLm), Which are 
referenced separately as bit lines 408(1) through 408(m) 
With m representing the number of the last bit line 408, are 
arranged in parallel in a column direction. Thus, there are m 
bit lines in each memory block 402. The plate line segments 
406(1) through 406(n) in the respective memory blocks 402 
correspond to the Word lines 404(1) through 404(n), respec 
tively. 
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[0027] A plurality of memory cells are disposed Within 
each memory block 402, generally arranged in roWs, With 
each memory cell having an access transistor 10 and a 
ferroelectric capacitor 12. Each access transistor 10 has a 
gate coupled to one of the Word lines 404 corresponding to 
the roW of the associated memory cell. Each ferroelectric 
capacitor 12 has one plate coupled to a corresponding bit 
line 408 via a corresponding access transistor 10 and another 
plate coupled to a corresponding plate line segment 406. 

[0028] One end of each plate line segment 406 is con 
nected to a ?rst global plate line 418 (also labeled FGPL and 
separately referenced 418(1) through 418(k)) through a 
corresponding transistor 422 (e.g., an NMOS transistor) and 
to a reference voltage through a corresponding transistor 424 
(e.g., an NMOS transistor). The transistors 422 and 424 are 
separately referenced as transistors 422(1) through 422(n) 
and transistors 424(1) through 424(n), respectively, and are 
associated With the corresponding plate line segments 
406(1) through 406(n) Within each memory block 402. 

[0029] Each transistor 422 (referred to herein also as a ?rst 
sWitch circuit) performs a sWitching operation responsive to 
a voltage potential asserted on a corresponding Word line 
404. Each transistor 424 (referred to herein also as a second 
sWitch circuit) performs a sWitching operation responsive to 
a voltage potential asserted on a second global plate line 420 
(also labeled SGPL and separately referenced 420(1) 
through 420(k)). A roW decoder 414 determines Which Word 
line 404 to select and drive (i.e., assert the appropriate 
voltage potential on each Word line 404) in response to a 
received roW address. 

[0030] A local plate line (PL) decoder 412 (separately 
referenced as 412(1) through 412(k)) receives a global plate 
line 410 (also labeled GPL) and determines the appropriate 
voltage potential to assert on the associated ?rst global plate 
line 418 and the associated second global plate line 420. As 
shoWn in FIG. 4, the ?rst global plate lines 418(1) through 
418(k), the second global plate lines 420(1) through 420(k), 
and the local plate line decoders 412(1) through 412(k) are 
associated respectively With the memory blocks 402(1) 
through 402(k). 
[0031] As described herein, each of the memory blocks 
402(1) through 402(k) has the same general structure. It 
should also be understood that the ?rst global plate lines 418 
charge the associated plate line segments 406 through the 
corresponding transistors 422. Consequently, the Word lines 
404 only control the access transistors 10 and the transistors 
422 rather than drive (or charge) the plate line segments 406. 
Thus, the loading of the Word lines 404 is reduced as 
compared to conventional segmented plate line schemes. 
Furthermore, the techniques described herein are applicable 
to various types of random access memories employing 
line-driven schemes, such as for eXample plate-line driven or 
bit-line driven operation schemes. 

[0032] FIG. 5 shoWs an exemplary timing diagram 500 
for the circuit of FIG. 4 in accordance With an embodiment 
of the present invention. The timing diagram 500 illustrates 
Waveforms for signal timing and control signal behavior for 
a plate-line driven eXample for the circuit 400. The timing 
diagram 500 includes a Waveform 502 for the Word line 
404(1) (labeled WLl), a Waveform 504 for the ?rst global 
plate line 418 (labeled FGPL), a Waveform 506 for the 
second global plate line 420 (labeled SGPL), a Waveform 
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508 for the plate line segment 406(1) (labeled PLSl), a 
Waveform 510 for a sense ampli?er enable signal (labeled 
SAE), and a Waveform 512 for one of the bit lines 408(1) 
through 408(m) along With its corresponding reference bit 
line (labeled BLj, BLj NOT). 

[0033] In terms of general operation for this eXample, in 
standby, the second global plate line 420 is pulled high (i.e., 
a high logical voltage level is asserted on the second global 
plate line 420 by the local plate line decoder 412) and the 
?rst global plate line 418 is pulled loW (i.e., a loW logical 
voltage level is asserted on the ?rst global plate line 418 by 
the local plate line decoder 412). This con?guration is 
illustrated in FIG. 5 by the initial values of the Waveforms 
504 and 506. It should be understood that the ?rst global 
plate line 418 and the second global plate line 420 have a 
1800 phase difference. Thus, each of the plate line segments 
406 is charged With a reference voltage. In this eXemplary 
embodiment, the reference voltage is at a ground voltage 
level (labeled GND in FIG. 4), but the reference voltage 
level may be set to a level other than ground depending upon 
the application. Thus, for this eXample, each of the plate line 
segments 406 is grounded. 

[0034] During operation of the circuit 400, the roW 
decoder 414 decodes received signals (roW address lines to 
the roW decoder are not shoWn) and asserts, for eXample, a 
high logical voltage level on the Word line 404(1). In other 
Words, the roW decoder 414 activates the Word line 414(1), 
as illustrated by the Waveform 502, Which sWitches on the 
transistor 422(1) and couples the ?rst global plate line 
418(1) to the plate line segment 406(1). The second global 
plate line 420 is pulled to a loW logical voltage level and the 
?rst global plate line 418 is pulled to a high logical voltage 
level by the local plate line decoder 412 due to a signal 
received through the global plate line 410. Accordingly, the 
plate line segment 406(1) is driven to a high logical voltage 
level by the ?rst global plate line 418. Speci?cally, the ?rst 
global plate line 418 charges the plate line segment 406(1). 
At the same time, the other plate line segments 406(2) 
through 406(n) remain at a loW logical voltage level because 
the corresponding Word lines 404(2) through 404(n) apply a 
loW logical voltage level to the gates of the associated 
transistors 422(2) through 422(n) and prevent the ?rst global 
plate line 418 from charging the plate line segments 406(2) 
through 406(n). 

[0035] The bit lines 408 and reference bit lines (not 
shoWn) are driven to different levels (as shoWn in FIG. 5 by 
the Waveform 512), and a sense ampli?er/column decoder 
416 (also referred to herein as a sense ampli?er) is enabled 
to sense the data values from the bit lines 408 and reference 
bit line. The sense ampli?er 416 is enabled, for eXample, 
after receipt of a sense ampli?er enable (SAE) signal as 
illustrated by the Waveform 510. Subsequently, after the data 
is read out of the selected memory cells, it is necessary to 
Write back the data into the ferroelectric capacitors 12 
through the associated access transistors 10 if the data is 
obtained through a destructive read. 

[0036] For eXample, the sense ampli?er/column decoder 
416 selects the appropriate bit lines 408 in response to a 
column address, detects and ampli?es a signal on the 
selected bit lines 408, and provides a corresponding output 
data signal during a read cycle. During a Write cycle, the 
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sense ampli?er/column decoder 416 is used as a driver for 
Writing either a logic one or a logic Zero into the memory 
cells via the bit lines 408. 

[0037] In accordance With embodiments of the present 
invention, the plate line segments 406 are not driven directly 
by the Word lines 404. Thus, the loading of the Word lines 
404 is decreased and the Word line voltage level ramp-up 
speeds can be increased. Furthermore, the local plate line 
decoder 412 provides the decoding for and drives the 
respective ?rst global plate line 418 and the second global 
plate line 420. Thus, the loading of the local plate line 
decoder 412 can be less than prior art global plate lines and 
its voltage level ramp-up speed to drive the plate line 
segments 406 can be increased. Because the voltage level 
ramp-up speeds of the Word line 404 and the plate line 
segments 406 can be increased, the operational speed of the 
RAM device, such as exempli?ed by the circuit 400, is also 
increased relative to conventional schemes. 

[0038] Embodiments described above illustrate but do not 
limit the invention. It should also be understood that numer 
ous modi?cations and variations are possible in accordance 
With the principles of the present invention. For example, the 
number of memory blocks can be varied from one to many, 
depending on the amount and characteristics of the memory 
required. Furthermore, the number of memory cells Within 
each roW and the number of memory cells Within a memory 
block may vary, Which in turn determines the number of 
Word lines, plate line segments, and bit lines. The roW 
decoder may be a single decoder or divided into a number 
of decoders for the memory blocks. Similarly, a single local 
plate line decoder may be associated With each memory 
block or one or more of the local plate line decoders may be 
combined to provide sWitching control for more than one 
memory block. Accordingly, the scope of the invention is 
de?ned only by the folloWing claims. 

[0039] The above-described embodiments have been pro 
vided by Way of example, and the present invention is not 
limited to these examples. Multiple variations and modi? 
cation to the disclosed embodiments Will occur, to the extent 
not mutually exclusive, to those skilled in the art upon 
consideration of the foregoing description. Such variations 
and modi?cations, hoWever, fall Well Within the scope of the 
present invention as set forth in the folloWing claims. 

We claim: 
1. A random access memory device, comprising: 

a plurality of memory cells; 

a Word line coupled to the memory cells; 

a plate line coupled to the memory cells; 

a plurality of bit lines, Wherein each of the bit lines is 
coupled to at least one of the memory cells; 

a ?rst global plate line; 

a second global plate line; 

a ?rst sWitch circuit, responsive to a ?rst signal asserted 
on the Word line, for coupling one end of the plate line 
to the ?rst global plate line; and 

a second sWitch circuit, responsive to a second signal 
asserted on the second global plate line, for coupling 
the one end of the plate line to a reference voltage. 
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2. The device of claim 1, Wherein each of the memory 
cells comprises an access transistor having a gate coupled to 
the Word line and a ferroelectric capacitor having a ?rst plate 
coupled to a corresponding bit line via the access transistor 
and a second plate coupled to the plate line. 

3. The device of claim 1, Wherein the ?rst sWitch circuit 
comprises a ?rst transistor having a gate coupled to the Word 
line for receiving the ?rst signal asserted on the Word line. 

4. The device of claim 3, Wherein When the ?rst sWitch 
circuit is sWitched to couple the one end of the plate line to 
the ?rst global plate line, a current path is formed and the 
?rst global plate line charges the plate line With a plate line 
voltage. 

5. The device of claim 1, Wherein the second sWitch 
circuit comprises a second transistor having a gate coupled 
to the second global plate line for receiving the second signal 
asserted on the second global plate line. 

6. The device of claim 5, Wherein When the second sWitch 
circuit is sWitched to couple the one end of the plate line to 
the reference voltage, a current path is formed and the plate 
line is charged With the reference voltage. 

7. The device of claim 1, Wherein the reference voltage is 
at a ground voltage potential. 

8. The device of claim 1, further comprising a sense 
ampli?er coupled to the plurality of bit lines, Wherein data 
stored in the plurality of memory cells is read by the sense 
ampli?er via the plurality of bit lines. 

9. The device of claim 1, further comprising a plate line 
decoder coupled to the ?rst global plate line and the second 
global plate line. 

10. The device of claim 1, Wherein the random access 
memory device is a ferroelectric random access memory 
device. 

11. A random access memory device, comprising: 

a plurality of memory blocks; 

a plurality of Word lines, each of the Word lines being 
coupled to each of the memory blocks; and 

a roW decoder for selecting one of the Word lines, Wherein 
each of the memory blocks comprises: 

a plurality of memory cells, the Word lines being 
coupled to the memory cells; 

a plurality of plate line segments coupled to the 
memory cells; 

a plurality of bit lines coupled to the memory cells, 
Wherein the memory cells are arranged at intersec 
tions of corresponding Word lines and bit lines; 

a ?rst global plate line; 

a second global plate line; 

a local plate line decoder for asserting signals on the 
?rst global plate line and the second global plate line; 

a plurality of ?rst sWitch circuits, each of the ?rst 
sWitch circuits coupling one end of one of the plate 
line segments to the ?rst global plate line and being 
responsive to a ?rst signal asserted on a correspond 
ing one of the Word lines; and 

a plurality of second sWitch circuits, each of the second 
sWitch circuits coupling the one end of one of the 
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plate lines to a corresponding reference voltage and 
being responsive to a second signal asserted on the 
second global plate line. 

12. The device of claim 11, Wherein each of the memory 
cells in the respective memory blocks comprises an access 
transistor having a gate coupled to a corresponding Word 
line, and a ferroelectric capacitor having a ?rst plate coupled 
to a corresponding bit line via the access transistor and a 
second plate coupled to a corresponding plate line segment. 

13. The device of claim 11, Wherein each of the ?rst 
sWitch circuits comprises a ?rst transistor having a gate 
coupled to a corresponding Word line for receiving the ?rst 
signal asserted on the corresponding Word line. 

14. The device of claim 11, Wherein each of the second 
sWitch circuits comprises a second transistor having a gate 
coupled to the second global plate line for receiving the 
second signal asserted on the second global plate line. 

15. The device of claim 11, Wherein the reference voltage 
is at a ground voltage potential. 

16. The device of claim 11, Wherein the random access 
memory device is a ferroelectric random access memory 
device. 

17. The device of claim 11, further comprising a sense 
ampli?er coupled to the plurality of bit lines, Wherein data 
stored in the plurality of memory cells is read by the sense 
ampli?er via the plurality of bit lines. 

18. A method for driving a plate line in a random access 
memory device, the random access memory device com 
prising a plurality of memory cells, a Word line coupled to 
the memory cells, a plate line coupled to the memory cells, 
a plurality of bit lines, a ?rst global plate line, a second 
global plate line, a ?rst sWitch circuit responsive to a ?rst 
signal asserted on the Word line for coupling one end of the 
plate line to the ?rst global plate line, and a second sWitch 
circuit responsive to a second signal asserted on the second 
global plate line for coupling the one end of the plate line to 
a reference voltage, the method comprising: 

asserting the ?rst signal at a ?rst voltage level on the Word 
line to sWitch the ?rst sWitch circuit to decouple the 
plate line from the ?rst global plate line; 

asserting the second signal at a second voltage level on the 
second global plate line to sWitch the second sWitch 
circuit to couple the reference voltage to the plate line 
and charge the plate line With the reference voltage; 

asserting the ?rst signal at a third voltage level on the 
Word line to sWitch the ?rst sWitch circuit to couple the 
plate line to the ?rst global plate line; 
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asserting the second signal at a fourth voltage level on the 
second global plate line to sWitch the second sWitch 
circuit to decouple the plate line from the reference 
voltage; and 

asserting a signal on the ?rst global plate line such that the 
plate line has a plate line voltage. 

19. The method of claim 18, Wherein: 

the step of asserting the second signal at a second voltage 
level comprises a step of charging the plate line With a 
ground voltage potential; and 

the step of asserting the second signal at a fourth voltage 
level comprises a step of decoupling the plate line from 
the ground voltage potential. 

20. The method of claim 18, further comprising a step of 
sensing data stored in the plurality of memory cells via the 
plurality of bit lines. 

21. The method of claim 18, Wherein the step of asserting 
the ?rst signal at a third voltage level comprises a step of the 
step of asserting the ?rst signal at high or logic “1” voltage 
level on the Word line to sWitch the ?rst sWitch circuit to 
couple the plate line to the ?rst global plate line, the ?rst 
global plate line comprising a loW or logic “0” voltage level. 

22. The method of claim 21, Wherein the step of asserting 
the second signal at a fourth voltage level comprises a step 
of asserting the second signal at a loW or logic “0” voltage 
level on the second global plate line to sWitch the second 
sWitch circuit to decouple the plate line from the reference 
voltage. 

23. The method of claim 22, Wherein the step of asserting 
a signal on the ?rst global plate line comprises a step of 
asserting a high or logic “1” voltage level on the ?rst global 
plate line such that the plate line has a plate line voltage. 

24. The method of claim 23, Wherein the step of asserting 
the second signal at a fourth voltage level and the step of 
asserting a signal on the ?rst global plate line occur at the 
same time. 

25. The method of claim 18, Wherein the step of asserting 
the second signal at a fourth voltage level and the step of 
asserting a signal on the ?rst global plate line occur at the 
same time. 


