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(57) ABSTRACT 
Correspondence Address: 
LERNER AND GREENBERG’ PA_ The integrated memory has m>1 bit lines that are connected 
Post ()?ice BOX 2480 to an input of a read-write ampli?er via a switching element. 
Hollywood FL 33022_2480 (Us) Only one switching element is conductively connected for 

’ each read or write access. The memory is provided with a 

(21) APPL N0. 09 /904 358 switching unit that in?uences read or write access occurring 
’ by way of the read-write ampli?er and bit lines. The circuit 

(22) Filed; Ju]_ 12, 2001 unit is provided with an activation input. A column-end 
decoder has a ?rst decoder stage and in second decoder 

Related US, Application Data stages. The outputs of the second decoder stages are con 
nected to a control input for each of the switching elements. 

(63) Continuation of application No. PCT/DEOO/OOOZS, The output of the ?rst decoder stage is connected to the 
?led on Jan. 3, 2000. activation input of the switching unit. 
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INTEGRATED MEMORY 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a continuation of copending 
International Application No. PCT/DE00/00025, ?led Jan. 
3, 2000, Which designated the United States. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The invention lies in the ?eld of integrated memory 
technology. More speci?cally, the invention pertains to an 
integrated memory device. 

[0004] US. Pat. No. 5,517,446 describes an integrated 
memory in the form of a ferroelectric memory (FRAM or 
FeRAM). There, the memory cells are connected to bit lines 
Which are respectively combined to form bit line pairs. Each 
bit line pair is connected to a data line pair via a sense 
ampli?er. In the event of a Write access, data are transferred 
to one of the memory cells via the data line pair and the 
sense ampli?er and also the bit line pair. In the event of a 
read access, the data transfer takes place in the opposite 
direction from one of the memory cells via the bit line pair 
to the sense ampli?er, Which forWards a differential signal 
established on the bit line pair to the data line pair after 
having ampli?ed it. In order to save energy, according to 
US. Pat. No. 5,517,446, it is alWays the case that only those 
sense ampli?ers are activated via Which a data transfer has 
to take place in the event of the current Write or read access. 
For the same reason, the bit lines are likeWise precharged 
only in the case in Which data are to be transferred via them. 
This is achieved by the activation of the sense ampli?er and 
also the precharging of the bit line pair taking place in 
dependence on the same signal by Which the respectively 
selected sense ampli?er is connected to the associated data 
line pair. This signal is decoded from column addresses by 
a column decoder. An output signal Which is decoded by the 
column decoder and Which the latter generates in its last 
decoder stage thus serves both for connecting the bit lines to 
the data lines, for activating the sense ampli?er and also for 
activating the precharging of the bit line pair. 

[0005] H. FujisaWa describes an FRAM in “The Charge 
Share Modi?ed (CSM) Precharge-Level Architecture for 
High-Speed and LoW-PoWer Ferroelectric Memory” in: 
IEEE Journal of Solid-State Circuits, Vol. 32, No. 5, May 
1997, page 655 et seq. In that FRAM a relatively large 
number of bit lines are in each case assigned to the same 
sense ampli?er. These bit lines are connected to the sense 
ampli?er via a multiplexer. 

SUMMARY OF THE INVENTION 

[0006] The object of the present invention is to provide an 
integrated memory Which overcomes the above-noted de? 
ciencies and disadvantages of the prior art devices and 
methods of this general kind, and Which has a plurality of bit 
lines per sense ampli?er, in Which Write or read accesses to 
memory cells of the memory Which take place via the sense 
ampli?er and the bit lines are in?uenced in a simple manner. 

[0007] With the above and other objects in vieW there is 
provided, in accordance With the invention, an integrated 
memory, comprising: 
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[0008] a plurality of memory cells and a number m>1 
bit lines connected to the memory cells, sWitching 
elements connected to the bit lines and each having 
a control input, a sense ampli?er having an input 
connected via the sWitching elements to the bit lines 
for transferring data from or to the memory cells; 

[0009] a circuit unit for in?uencing Write or read 
operations via the sense ampli?er and the bit lines, 
the circuit unit having an activation input for placing 
the circuit unit into an activated state; 

[0010] a column decoder having a ?rst decoder stage 
and m second decoder stages; 

[0011] the ?rst decoder stage having inputs for 
receiving address signals and an output connected to 
the activation input of the circuit unit; and 

[0012] the second decoder stages each having an 
input connected to the output of the ?rst decoder 
stage, at least one further input for receiving a further 
address signal, and an output connected to the con 
trol input of a respective one of the sWitching ele 
ments. 

[0013] In other Words, the integrated memory according to 
the invention has m>1 bit lines Which are connected via a 
respective sWitching element to an input of a sense ampli?er, 
for transferring data from or to memory cells connected to 
the bit lines. Furthermore, the memory has a circuit unit for 
in?uencing Write or read accesses to the memory cells Which 
take place via the sense ampli?er and the bit lines, Which has 
an activation input via Which it can be put into an activated 
state. The memory has a column decoder having a ?rst and 
m second decoder stages, the ?rst decoder stage having 
inputs for feeding in address signals and an output, and the 
second decoder stages each having an input Which is con 
nected to the output of the ?rst decoder stage, at least one 
further input for feeding in a further address signal, and an 
output. The outputs of the second decoder stages are con 
nected to a control input of a respective one of the sWitching 
elements. The output of the ?rst decoder stage is connected 
to the activation input of the circuit unit. 

[0014] In the case of the invention, a Write or read access 
is in?uenced for all the bit lines—connected to the sense 
ampli?er—by means of the circuit unit via a common signal, 
namely that signal Which is generated at the output of the 
?rst decoder stage. Although hierarchical decoders having a 
plurality of decoder stages connected in series, as are also 
provided by the invention, are knoWn in principle, usually 
only the outputs of the last decoder stage are used for 
in?uencing circuit units connected doWnstream. This also 
applies, for eXample, to US. Pat. No. 5,517,446 A men 
tioned in the introduction. In the case of the invention, the 
control inputs of the sWitching elements are connected to the 
outputs of the second decoder stages. In addition, in the case 
of the invention, the output signal of the ?rst decoder stage 
upstream of the second decoder stages is unconventionally 
used for driving the circuit unit. As a consequence of this, 
the circuit unit is activated via the output signal of the ?rst 
decoder stage Whenever one of the ?rst sWitching elements 
is turned on via the output of an arbitrary one of the second 
decoder stages. 

[0015] In accordance With an added feature of the inven 
tion, the circuit unit is con?gured to activate the sense 
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ampli?er in the activated state. According to this ?rst 
embodiment of the invention, the circuit unit activates the 
sense ampli?er in the activated state. This can be done for 
example by connecting the sense ampli?er to a supply 
potential. 
[0016] In accordance With an additional feature of the 
invention, the circuit unit connects the sense ampli?er to a 
data line in the activated state, the data line serving for 
transferring, to a point outside the integrated memory, data 
that have been read from the memory cells and ampli?ed by 
the sense ampli?er. In this embodiment, the circuit unit 
connects the sense ampli?er to a data line in the activated 
state, the data line serving for transferring, to a point outside 
the memory, data that have been read from the memory cells 
and ampli?ed by the sense ampli?er. 

[0017] In accordance With a concomitant feature of the 
invention, the circuit unit precharges the input of the sense 
ampli?er to a speci?c potential in the activated state. 

[0018] Other features Which are considered as character 
istic for the invention are set forth in the appended claims. 

[0019] Although the invention is illustrated and described 
herein as embodied in an integrated memory, it is neverthe 
less not intended to be limited to the details shoWn, since 
various modi?cations and structural changes may be made 
therein Without departing from the spirit of the invention and 
Within the scope and range of equivalents of the claims. 

[0020] The construction and method of operation of the 
invention, hoWever, together With additional objects and 
advantages thereof Will be best understood from the folloW 
ing description of speci?c embodiments When read in con 
nection With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1 is a diagrammatic vieW of a detail of a ?rst 
eXemplary embodiment of the memory device according to 
the invention; 

[0022] FIG. 2 is a diagrammatic vieW of an exemplary 
embodiment of a hierarchical decoder of the integrated 
memory of FIG. 1; 

[0023] FIG. 3 is a detail of the decoder shoWn in FIG. 2; 

[0024] FIG. 4 is a diagrammatic vieW of a second eXem 
plary embodiment of the integrated memory device; and 

[0025] FIG. 5 is a detail of a further embodiment of the 
integrated memory With a precharge unit. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0026] Referring noW to the ?gures of the draWing in 
detail and ?rst, particularly, to FIG. 1 thereof, there is seen 
a ?rst eXemplary embodiment of the integrated memory 
according to the invention. Reference is had, by Way of 
eXample, a ferroelectric memory (FRAM) is involved. HoW 
ever, the invention is also suitable for other memories, such 
as DRAMs for eXample. The memory has a large number of 
sense ampli?ers SA, only tWo of Which are illustrated in 
FIG. 1. Further sense ampli?ers are indicated by three dots 
in FIG. 1. Each sense ampli?er SA is on the one hand 
connected to the tWo bit lines of a respective bit line pair BLi 
via a line pair L0 and a respective ?rst sWitching element T1 
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in the form of an n-channel transistor. Of the line pairs Li 
and the bit line pairs BLi, in each case only one line and one 
bit line, respectively, are illustrated in FIG. 1. In this case, 
each bit line of a bit line pair is in reality assigned its oWn 
?rst sWitching element T1. Each of the bit lines BLi is 
connected to a large number of memory cells MC each 
having a selection transistor T and a storage capacitor C With 
a ferroelectric dielectric. These are generally knoWn 
memory cells of the 1-transistor/1-capacitor type. A control 
terminal of the selection transistor T of each memory cell 
MC is connected to a Word line WLi. 

[0027] Each sense ampli?er SA is on the other hand 
connected to the lines of a data line pair LDQ via tWo second 
sWitching elements T2 in the form of n-channel transistors. 
In the event of a Write access, data are transferred via the 
data line pair LDQ, one of the sense ampli?ers SA, the 
associated line pair Li and also one of the bit line pairs 
BLi—connected to said line pair Li—to one of the memory 
cells MC, and stored there. In the event of a read access, the 
data transfer takes place in the opposite direction. The Word 
lines WLi and the bit lines BLi are addressed in order to 
determine Which of the memory cells MC is accessed in the 
event of a Write or read access. Depending on this address 
ing, only one of the bit line pairs BLi is simultaneously 
connected via its ?rst sWitching elements T1 to the associ 
ated sense ampli?er SA. Moreover, only one of the sense 
ampli?ers SA is in each case connected via its second 
sWitching elements T2 to the data line pair LDQ. The sense 
ampli?ers SA are differential ampli?ers that are customary 
in DRAMs or FRAMS. HoWever, the invention can also be 
applied to memories Which have simple, non-differential 
sense ampli?ers and in Which the data transfer does not take 
place via bit line pairs but rather via only one individual bit 
line in each case. 

[0028] FIG. 2 shoWs a column decoder DEC for column 
addresses Ai. The column addresses Ai are in each case fed 
in pairs to a respective predecoder 10, Which generates four 
predecoded address signals P<i> at its outputs. The con 
struction of one of the predecoders 10 from FIG. 2 is 
illustrated in FIG. 3. It has four AND gates 11, at Whose 
outputs the predecoded addresses P<i> are generated. An in 
each case different combination of the inverted or non 
inverted input signals A<i> of the predecoder 10 is fed to the 
in each case tWo inputs of the AND gates 11. The inverted 
version of each of these input signals is generated by means 
of a respective inverter I. 

[0029] The decoder DEC in FIG. 2 has, connected doWn 
stream of the predecoders 10, a multiplicity of ?rst decoder 
stages A in the form of AND gates and, in turn respectively 
connected doWnstream of the ?rst decoder stages, in each 
case four second decoder stages N in the form of NAND 
gates With a respective inverter I connected doWnstream. 
Each ?rst decoder stage A, just tWo of Which are illustrated 
in FIG. 2, has tWo inputs to Which in each case different 
combinations of the predecoded addresses P<i> are fed. 
Each second decoder stage N has tWo inputs, a respective 
one of Which is connected to the output of the associated ?rst 
decoder stage A, While a further one of the predecoded 
addresses is respectively fed to the other input. 

[0030] In the case of the column decoder DEC illustrated 
in FIG. 2, the ?rst decoder stages A generate, via a driver D 
connected doWnstream, global column select signals GCSLi 
at an output. 
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[0031] The second decoder stages N in each case generate 
local column select signals LCSLI at their outputs. In each 
case only one of the local column select signals LCSLi can 
have a high level Whose associated ?rst decoder stage A 
likeWise has a high level at its output. 

[0032] FIG. 1 reveals that the outputs of the second 
decoder stages N are connected to control inputs of the ?rst 
sWitching elements T1. Thus, one of the bit line pairs BLi is 
selected via the local column select signals LCSLi. Conse 
quently, it is ensured that only ever one of the bit line pairs 
BLi is simultaneously connected to the associated sense 
ampli?er SA. FIG. 1 also reveals that the outputs of the ?rst 
decoder stages A from FIG. 2 are connected to a ?rst input 
of a respective ?rst AND gate AN D1, Which are respectively 
assigned to one of the sense ampli?ers SA. A second input 
of all the ?rst AND gates AN D1 is connected to an activation 
signal ACTSA, via Which the evaluation by one of the sense 
ampli?ers SA is started. An output of each ?rst AND gate 
AND1 is connected to a respective control input of an 
n-channel transistor T3 Which, via its path to be controlled, 
connects the associated sense ampli?er SA to a supply 
potential VCC. Since in each case only one of the global 
column select signals GCSLi has a high level at the same 
point in time, only one of the sense ampli?ers SA is 
connected to the supply potential VCC When the activation 
signal ACTSA is activated. Consequently, only this sense 
ampli?er SA is subsequently activated and, in the event of 
a read access, can forWard signals present on the line pair Li 
to the data line pair LDQ after having ampli?ed them or, in 
the event of a Write access, can transfer data from the data 
line pair LDQ to the line pair Li. 

[0033] FIG. 1 also shoWs second AND gates AND2, 
Whose output is connected to a respective control input of 
one of the second sWitching elements T2. A ?rst input of the 
second AND gates AND2 is connected to a control signal 
LDQS, Which is the same for all the second sWitching 
elements T2. A second input of each second AND gate 
AND2 is connected to a respective one of the outputs of the 
?rst decoder stages A of the column decoder DEC in FIG. 
2, With the result that different global column select signals 
GCSLi are in each case fed to the second AND gates AND2. 
Thus, in the case of the memory shoWn in FIG. 1, said 
column select signals are also used to effect the selection of 
Which of the sense ampli?ers SA is connected to the data line 
pair LDQ, provided that the control signal LDQs has a high 
level. 

[0034] In the case of the memory illustrated in FIG. 1, 
Write or read accesses to the memory cells MC are thus 
in?uenced in tWo different Ways via the global column select 
signals GCSLi: ?rstly, in the event of a positive edge of the 
activation signal ACTSA, only that sense ampli?er SA 
Whose global column select signal GCSLi has a high level 
is connected to the supply potential VCC. Moreover, it is 
also the case that only this sense ampli?er SA is connected 
to the data line pair LDQ via its second sWitching elements 
T2, likeWise in a manner dependent on its global column 
select signal GCSLi, in the event of a positive edge of the 
control signal LDQS. In other embodiments of the inven 
tion, it is also possible, of course, for only one of these tWo 
kinds of in?uencing to be provided. 

[0035] In other embodiments of the invention, it is fur 
thermore possible for the Write or read accesses to be 
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in?uenced by the output signals of the ?rst decoder stages A 
from FIG. 2 in a third Way, as an alternative or in addition 
to the tWo kinds of in?uencing just described. This third 
possibility is shoWn in FIG. 5. There, one of the sense 
ampli?ers Sai is connected on the one hand to its line pair 
Li, /Li and on the other hand to the data line pair LDQ, 
/LDQ. The tWo lines Li, /Li are connected to one another via 
the controllable paths of a ?rst n-channel transistor N1 and 
of a second n-channel transistor N2. The common channel 
terminal of the tWo transistors N1, N2 is connected to a ?Xed 
potential V. The latter serves for precharging the lines Li, /Li. 
The control terminals of the tWo transistors N1, N2 are 
connected to one another and to the output of a third AND 
gate AND3. One input of the third AND gate AND3 is 
connected to a precharge signal PRE and the other input of 
the third AND gate AN D3 is connected to the global column 
select signal GCSLi assigned to the sense ampli?er SAi. A 
precharge circuit of this type is assigned to each sense 
ampli?er SAi. The precharge signal PRE is the same for all 
the precharge circuits. HoWever, the precharging is effected 
only for that line pair Li, /Li for Which the associated global 
column select signal GCSLi has a high level. 

[0036] The circuit units C Which serve for in?uencing the 
Write or read accesses in a manner dependent on the output 
signals of the ?rst decoder stages A are depicted by broken 
lines in FIGS. 1 and 5. In FIG. 5, the circuit unit C is the 
precharge circuit. 

[0037] FIG. 4 reveals a further eXemplary embodiment of 
the integrated memory, Which differs from that in FIG. 1 in 
that four data line pairs LDQi are present instead of an 
individual data line pair LDQ, With the result that four sense 
ampli?ers SA connected to a respective one of the data line 
pairs LDQi via corresponding second sWitching elements T2 
can simultaneously serve for transferring data. The column 
decoder DEC for this exemplary embodiment corresponds to 
that from FIG. 2. Each local column select signal LCSLi in 
FIG. 4, Which is one of the output signals of the second 
decoder stages N from FIG. 2, is connected, for each of the 
sense ampli?ers SA that can be activated simultaneously, to 
a respective ?rst sWitching element T1 assigned to said sense 
ampli?er. Consequently, via the local column select signals 
LCSLi, in each case four bit line pairs BLi are simulta 
neously connected to each of the four sense ampli?ers SA 
that can be activated simultaneously. In this case, the sense 
ampli?ers SA are only activated if both the activation signal 
ACTSA, Which is the same for all the sense ampli?ers, and 
the corresponding global column select signal GCSLi have 
a high level. Moreover, the four sense ampli?ers SA are 
connected to the data line pairs LDQi via the second 
sWitching elements T2 only When both the control signal 
LDQS, Which is the same for all the sense ampli?ers, and the 
global column select signal GCSLi assigned to the respec 
tive sense ampli?ers SA have a high level. In order that it is 
alWays four sense ampli?ers that are activated simulta 
neously and connected to the data line pairs LDQi, a 
common global column select signal GCSLi is assigned in 
each case to these four sense ampli?ers SA in the case of the 
integrated memory in accordance With FIG. 4. 

[0038] In the eXemplary embodiments outlined, it is 
alWays the case that ?rstly the decoding of the column 
addresses by the column decoder DEC and the generation of 
the local LCSLi and global GCSLi column select signals 
take place before the activation signal ACTSA, the control 
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signal LDQS and the precharge signal PRE are activated 
With a positive edge. This ensures that the column select 
signals LCSLI, GCSLI are already present in fully decoded 
form and the sense ampli?ers SA are already connected to 
the corresponding bit line pairs BLi before the line pairs Li 
are precharged (as a result of Which the corresponding bit 
line pair is automatically precharged With the latter), and 
then the sense ampli?er is activated for evaluation of the 
differential signal—established after activation of one of the 
Word lines WLi—on the line pair Li and, ?nally, the con 
nection betWeen the sense ampli?ers and the data line pairs 
is produced. By virtue of the fact that the activation signal 
ACTSA, the precharge signal PRE and the control signal 
LDQS are the same for all the sense ampli?ers SA, the 
processes triggered by them take place in a de?ned manner 
for all the Write/read accesses. 

We claim: 
1. An integrated memory, comprising: 

a plurality of memory cells and a number m>1 bit lines 
connected to said memory cells, sWitching elements 
connected to said bit lines and each having a control 
input, a sense ampli?er having an input connected via 
said sWitching elements to said bit lines for transferring 
data from or to said memory cells; 

a circuit unit for in?uencing Write or read operations via 
said sense ampli?er and said bit lines, said circuit unit 
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having an activation input for placing said circuit unit 
into an activated state; 

a column decoder having a ?rst decoder stage and m 
second decoder stages; 

said ?rst decoder stage having inputs for receiving 
address signals and an output connected to said acti 
vation input of said circuit unit; and 

said second decoder stages each having an input con 
nected to said output of said ?rst decoder stage, at least 
one further input for receiving a further address signal, 
and an output connected to said control input of a 
respective one of said sWitching elements. 

2. The integrated memory according to claim 1, Wherein 
said circuit unit is con?gured to activate said sense ampli?er 
in the activated state. 

3. The integrated memory according to claim 1, Wherein 
said circuit unit connects said sense ampli?er to a data line 
in the activated state, said data line serving for transferring, 
to a point outside the integrated memory, data that have been 
read from said memory cells and ampli?ed by said sense 
ampli?er. 

4. The integrated memory according to claim 1, Wherein 
said circuit unit is con?gured to precharge said input of said 
sense ampli?er to a given potential in the activated state. 

* * * * * 


