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The invention also concerns the use of a non-volatile passive matrix memory
device in a volumetric data storage apparatus.

25 Ferroelectric integrated circuits have revolutionary properties compared to
conventional technology. Applications include non-volatile information
storage devices, in particular matrix memories having advantages such as
high speed, virtually unlimited endurance and high write speed; properties
recently only dreamed of.

30 Ferroelectric matrix memories can be divided into two types, one type
containing active elements linked to the memory cells and one type without
active elements. These two types will be described below.

A ferroelectric matrix memory having memory cells in the form of
ferroelectric capacitors without active access elements such as an access
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To cells. Other concepts are also well-known, including two transistors or more.

However, all these concepts increase the number of transistors compared to

the passive matrix memory, which implies a number of drawbacks such as

25 decreasing the number of memory cells within a given area, with increasing

complexity and high current consumption. Herein, these types of devices are

in the following referred to as “active” matrix memories because of the

»active” element, i. e. the transistor in each memory cell.

The present invention is, however, solely directed towards passive matrix
30 memories without active elements, such as diodes or transistors that are
locally associated to the memory cell.

Read and write operations in passive matrix memories may be performed by

means of a so-called “partial word addressing”, whereby only a portion,

typically one of the memory cells on a given word line are read or written. To
35 accomplish such a partial read or write operation the non-addressed cells on



35 acconplish such a partial read or wite operation the non-addressed
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nmenory matrix is Gary F. Ec)lér enw cK ¢ ., "Non-vol atile Ferroelectric
R e
power memory devices, the memory matrix can be internally divided, “segmented”,
into smaller blocks, so-called “segments”, for instance to reduce power
requirements. Normally this segmentation is transparent to a user. Another
reason for segmentation is the problem with ferroelectric capacitors that they
25 suffer from a so-called “fatigue”, which means that after a ferroelectric
capacitor has been switched a large number of times, say several millions, it
cannot hold a remanent polarization and hence stops functioning. A solution
to this particular problem can be smaller matrix segments to avoid switching
an entire row of capacitors. This is disclosed for instance in US-A-5 567 636.
30 Another document describing a segmented memory matrix is Gary
F. Derbenwick & al., “Non-volatile Ferroelectric Memory for Space
Applications”, Celis Semiconductor Corporation, Colorado Springs. This
document describes a segmented memory matrix able to reduce power
requirements in an active matrix using a one transistor, one capacitor meémory
35 cell architecture (1T, 1C).
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20 addressed memory cells. Another object of the invention is to provide a
passive matrix memory device which minimizes the influence of cumulative
signals from non-addressed cells during reading of stored data. Finally it is
also an object of the invention to provide a readout method in a passive

matrix memory device and compatible with the above-mentioned objects.

25 The above objects as well as further advantages and features are realized
with a non-volatile passive memory matrix device according to the invention,
which is characterized in that the word lines are divided into a number of
segments, cach segment comprising and being defined by a plurality of
adjoining bit lines in the matrix, and that means are provided for connecting

30 each bit line assigned to a segment with an associated sensing means, thus
enabling simultaneous connection of all memory cells assigned to a word line
on a segment for readout via the corresponding bit lines of the segment, each
sensing means being adapted for sensing the charge flow in the bit line
connected therewith in order to determine a logical value stored in the

35 memory cell defined by the bit line.



sensi ng neans being adapted for sensing the charge flowin the bit |ine
connected therewith in order to determne a |ogical value stored in the 35
menory cevo oziefebhed by the bit |ine. WO 02/ 25665 PCT/ NOO1POOBO81/0B48 n a
first advantageous enbodi ment of the menory device according to the
invention the neans for simnultaneous connection of each bit line of a
segnent with associated sensing neans during addressing are multipl exers.
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sensing means is a sense amplifier.

20 The above objects and other advantages and features are also realized with a
readout method for a memory device according to the invention, whereby the
method is characterized by dividing the word lines into a number of
segments, each segment comprising and being defined by a number of
adjacent bit lines in the matrix, connecting each bit line within a word line

25 segment with an associated sensing means,
activating according to the protocol one word line of a segment at a time by
setting the potential of said one word line of the segment to the switching
voltage V; during at least a portion of the read cycle, while keeping all bit
lines of the segment at zero potential, and determining the logical value

30 stored in the individual memory cells sensed by the sensing means during the
read cycle.

In an advantageous embodiment of the readout method according to the

invention, all word lines and bit lines when no memory cell is read or

written, are kept at a quiescent voltage of approximately %5 of the switching
35 voltage V,, one word line at a time is activated according to the protocol by
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crossing electrode lines and wherein the memory cells comprise a
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fig. 3 an enlarged cross-sectional view taken along line A-A in fig. 2;

20 fig. 4 a functional block diagram illustrating full word read in a ferroelectric
matrix memory;

fig. 5 a functional block diagram illustrating a passive matrix memory
according to a preferred embodiment of the invention and with segmented
word lines;

25 fig. 6 a functional block diagram illustrating a passive matrix memory
according to a preferred embodiment of the invention and with segmented
word lines;

fig. 7a a simple full word read timing diagram with a following write/refresh
cycle provided for addressing a word line of a segment of the memory
30 matrix in “full word read”;

fig. 7b a variant of the timing diagram in fig. 7a; and



fig. 7b a variant of the timng diagramin fig. 7a; and WO 02/ 25665

PCT/ NO01/00348 7 fig. 8 schematically how the nenory matrix in fig. 5 or 6
can be iw@brzenied in a volunetric nenory devi ce. Bef or ePgiiongom4giet ai | ed
description of preferred enbodi nents, the general background of the
present invention shall be discussed in order to give a 5 better

under st andi ng of how a passive matrix nenory, or even a single nenory cell
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data by applying a potential difference across the ferroelectric material,

which evokes a polarization response. The direction (and magnitude) thereof

may thus be set and left in a desired state. Likewise, the polarization status

can be determined. Storing and determining data will be described in more
25 detail below.

Depending on the required switching speed etc., a nominal voltage V;
employed for driving the polarization state of the ferroelectric material is
typically selected considerably larger than the coercive voltage E.. The
nominal voltage V is generically illustrated with a dashed line in fig. 1, but

30 is by no means limited to this particular value. Other values can be
applicable.

Fig. 2 illustrates a portion of a m-n memory matrix 11 of a passive matrix

memory 10 showing two mutually opposing sets of parallel electrodes, viz.

word line electrodes WL and bit line electrodes BL. The word line and the bit
35 line electrodes WL;BL are arranged perpendicular to each other, whereby



word |line electrodes W. and bit |line electrodes BL. The word |line and the
bit 35 line electrodes W.; BL are arranged perpendi cul ar to each other,

wher eby WD 02286665 PCT/ NO01/00348 8 they at the intersePCT/NQoRo®as define
side walls of specific volune elenents of _an insulating ferroelectric
material (described in nore detail bel ow) 8nd which inits turn define the
vol ume of capacitor-like menmory cells in the menmory matrix 11. Fig. 3
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in response to the apphed Voltage W ile in the latter case the polarlzatmn
change causes a large current. The current is compared to a reference which
can be provided in a number of ways (not shown) to be able to decide
whether a ”0” or a ”1” is present. If the read is a destructive read, the
25 polarization state in some of the cells will be switched to the opposite state.
For instance can the polarization state of the cell be switched to “0” whether
it is the state “1” or the state “0” that is read. The initial state must be written
back to a cell in the memory to keep the information in the memory , i.e. the
readout value. A more detailed description of how a passive matrix memory
30 operates will be given in below when describing a preferred embodiment of
the invention.

Also in order to improve the understanding of the present invention,
reference can be made to fig. 4 illustrating another readout method for
passive matrix memories, hereinafter called “full word read”, whereby an

35 active word line, herein the first word line WL, comprising a desired memory
cell 13, is sensed over its entire word length, that is, each of the memory



reference can be made to fig. 4 illustrating another readout method for
passive matrix nmenories, hereinafter called "full word read", whereby an 35
active wwaor/2sey herein the first word Iine W.1 conpri si POT/a0d&8i3n%ed
menory cell 13, is sensed over its entire word length, that is, each of

t he menory WO 02/ 25665 PCT/ NOO1/00348 9 céll's 13 defined by the bit |ines
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The full word read method offers several advantages. For instance may the readout
voltage be chosen much higher than the coercive voltage without incurring partial
switching in non-addressed cells, and the method is compatible with a large
matrix.

25 The preferred embodiments of the present invention are illustrated in figs.
5-7 of the drawings. An accompanying timing diagram that accomplishes
zero volt disturb of non-addressed memory cells, while applying switching
voltage V; on all cells of the active word line WL, during reading of all cells
in an active segment. A preferred timing diagram is shown in fig. 7a and an

30 alternative timing diagram is disclosed in fig. 7b.

With reference to fig. 5 which shows a preferred embodiment of the passive
matrix memory according to the present invention, the matrix proper is
embodied as an m-n matrix formed by m word lines WL, . mand n bit lines
BLj, ... The word lines are divided in q segments S, each segment S being
35 defined by a number k adjacent bit lines BL in the matrix BL. Preferably k is



Wth reference to fig. 5 which shows a preferred enbodi nent of the passive
matrix menory according to the present invention, the matrix proper is
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BL1,,,,,,. The word lines are divided in g 5egrrents S, each segnment S being
35 defined by a nunber k adjacent bit lineBL in the matrix BL. Preferably
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di stributed am tye1 %a%ae\%ﬁlechairsr%lcc;rga % %he2rer31'emory cells 13 in the memory matrix 11
can be read out with a pulse protocol, e.g. as discussed in connection with
fig. 7a via the sense amplifiers 26 which are connected to the bit lines over

25 the multiplexers 25. All bit lines BL which define a word line segment S are

routed to multiplexers 25 and are selected only when a given word line WL
in this segment is active. In this manner all bit lines in the active word line
WL in the segment S is read out in parallel in a “full word configuration” and

all bit lines are distributed among the sense amplifiers 26.

30 In a practical embodiment the passive memory device can for instance be a
16 Mbit memory divided into 8 segments S, i.e. with q = 8 and comprise
256 000 word lines WL of each 64 bits. It will then be 8 bit lines BL in each
segment S, in other words k = 8. Other architectures are of course, also -
possible, e.g. with 9, 16 or 32 bit lines in each segment S.

35 In another preferred embodiment of the invention at least 256 memory cells
13 are used in each segment S. With the use of a 32:1 multiplexers 25 this



30 In a practical enbodi nent the passive nenory device can for instance be
a 16 Miit nenory divided into 8 segnents S, i.e. with g = 8 and conpri se
256 000 wood2/tdenes WL of each 64 bits. It will then be 8 PCT/NOovnes48L i n
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20 number of bit lines BL which defines a segment S.
Figs. 7a and 7b render alternative timing diagrams for a full word read cycle.

Fig. 7a shows a timing diagram for full word read with a following
write/read cycle (“refresh”, “write back™) for a word line segment. This
timing diagram is based on a four-level voltage protocol. According to this
25 timing diagram all word lines and all bit lines are, when no cell in the matrix
is read or written, kept at a quiescent voltage equal to zero volts. All memory
cells have an address which represent the crossings formed of an activated
word line WL and by all bit lines BL within this segment which is to be read.

The inactive word lines WL and all bit lines BL follow the same potential

30 curves during the read cycle. During the read cycle the word line contacting
the cells to be read is set to switching voltage V. At the same time interval
all bit lines are kept at zero voltage. In the timing diagram shown there is
provided that application of the switching voltage V; on the word line side of
a cell and a zero voltage on the bit line side of the same cell implies that a



word line W. and by all bit lines BL within this segnent which is to be
read. The inactive word lines W. and all bit lines BL follow the sanme

pot ent i aw@02zws¥es during the read cycle. During the reaBCTAObe0d3he word
line contacting the cells to be read is slet to switching voltage V. At the
same time interval all bit lines are kept At zero voltage. In the timng
di agram shown there is provided that application of the swtching voltage
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uni nt er r upt ed, Yheeexachxelues &9r all Eming path Jlusgntadassaemplesin guss f&r at e
segments, the sedmbis Eﬂd@ﬂioﬁlghé%idtéh@dslbftlﬁ@ﬁlebidr?ﬂc'bnﬁand thendesils on.

Mul ti pl exi ng aqg ggotoco s for read and wite nust then be adapted thereto.
It is, however, ' %}ggantage that the word |ines becone too long. Wth a

limted nunber .of, se ts and_.a. lim ted nunber..of bit_ lines | ach 20
Sooments e 18 nS EoAmeE of g St EIRve oSt BuBRBIGbe uher o 256
000 word IlSnes wandteBuptgiybet thanthdy Beliktendinpesoritinveaslly toehereeparatce used.

The mrermor y t hene oA 1 AR ALEGn 248! AXEGRAARAI Wit R YRlsiidn Ther e

are, however, _afFso ofher nt age nUOuUS WOr ines. If the

bit spots of tVelthlesng apdnretocalsing readpnrchwrits maghthgnihe adagied/betdge on
the 25 active Wpisd hbine®er, tbeadvan®ighitBat th6wordeines becdifie ko Igs Sitka t he

N L A e
can be 20 segments this is avoided, e.g. as in the above mentioned example, where
256 000 word lines and 8 segments with 8§ bit lines in each segment are used.
The memory then obtains as stated a storage capacity of 16 Mbits. There are,
however, also other disadvantages with continuous word lines. If the bit
spots of the memory cells in the segment S read with high voltage on the
25 active word line, the same high voltage will be impressed on the active word
line in all segments and even though only the bit lines in the addressed
segments are connected, capacitive couplings and sneak currents can be
formed and influence e.g. the memory cells in adjacent non-active word lines
in the segment, something which may lead to spurious readouts or noise
30 contributions. In a practical embodiment of the memory device according to
the invention it will hence be relevant also to be able to segment the word
lines electrically such that only the active word line within the addressed
segment is connected electrically to the driver, while the corresponding word
line segments in the remaining segments are disconnected. This will
35 particularly be relevant when the protocol in fig. 7 is used and can take place
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two-way data b
no disturbance contribution from the remaining cells of the segment. Neither

will there be any bias voltage on the cells on the bit line, such that disturbing

25 signals to the input of the sense amplifiers 26 can be generated. The data
output of the sense amplifier 26 is conveyed to a two-way data bus 23 while a
write logic 29 is connected in parallel on the output of the multiplexers for
writing of data to the bit spots of the cells on an active word line in the
segment, the word lines in the segments being selected in corresponding

30 ways via the selector means 22 as in case of readout. Preferably there are
provided buffer memories 21 on the switchable outputs of the selector means
22 and the latter connect drivers and multiplexers 25 via a number of line
switches 24 controlled by the selector means 22.

Fig. 9 shows an embodiment functionally equivalent to that of fig. 8, but

35 which additionally corresponds to the embodiment in fig. 6 wherein the
multiplexers have been replaced by pass means 25. Each pass means 25 can
e.g. comprise switching transistors 25a which function as pass gates, one for



wite logic 29 is connected in parallel on the output of the nultiplexers
for witing of data to the bit spots of the cells on an active word |ine
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Basically the néecesse devi ce neans for selﬁ tion,.deco i n and

addr essi ng, |i kasldgetsinghdike RAtshAYNTHRINE, O&Wea%WF-aﬂ’é\W ’llht%ﬁ% and
conmonl y enpl OY&ﬂnﬂanI}{:@nﬁﬁiyéﬂ >11|1 a&dml etrhabldressabbe inesontes twisathertibyy allreeh 15
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for perforni nglRGPPMREY B?V%]é%gea‘%e .dt'ﬁ_l%y{)ﬁ%gé letvﬁggggﬁ%g‘%liq @ftﬁﬂl‘éﬁhﬁﬁﬁ@

vol tages accorgtiongeol @ahlve spreataicabiratiyws lmglaaﬁlev@nuirb@en@\f@rsed: 20 In a
practical ol r cUbdd RERORANNoiGad B MERIFERCE AR BoldTtg JTRAD VAR CC

according to t ] I'nventi menory ]g%ﬁrl X tan be provided on a
substrate and wc@rdingdodhe peatecolnsRWa MY IhWER O] ICEHERNt hat t he t ot al

area of the device does not increase. L .
20 In a practical circuit technology for the realization of the memory device

according to the present invention, the memory matrix can be provided on a
substrate and word line drivers integrated therein, such that the total area of

the device does not increase.

The segmented word lines could as well be implemented on stacked memory

25 planes, with the bit lines BL connected vertically to the multiplexers or gate
means 25. This is illustrated in fig. 8, which shows schematically and in
cross section an embodiment wherein memory devices 10 according to the
invention are provided in a stacked arrangement. This realizes a volumetric
data storage apparatus wherein each layer or memory plane P comprises one

30 memory device 10. By providing the memory devices in a staggered
arrangement, the respective word lines and bit lines can be connected over
so-called staggered vias, i.e. alternating horizontal and vertical
“over-the-edge” connections with driver and control circuitry in the substrate
14. The substrate 14 can be inorganic, i.e. silicon-based, and hence the

35 circuitry may be implemented in e.g. a compatible CMOS technology. Figure



The segnented word |ines could as well be inplenmented on stacked nmenory 25
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in practice the YHANiREasALdhe Resiv BrbGemesaY Setisemipycribeshphavednaluder y
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rise to sneak currents. b) The data transfer rate will be at the nmaxi num
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readout vql.tage VS may. be.chosen mnmuch hi aher than the coercive ol'tage
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20 d) The readout method is compatible with large matrices.

In addition the memory device of the invention can be realized with a
reduced number of sense amplifiers, which is an advantage when the memory
is large and also with regard to the power consumption of the sense
amplifiers. This can be high, but may also be reduced to some extent by

25 appropriate power management of the driving and addressing circuitry.
Moreover, a reduction in the number of sense amplifiers implies that real
estate devoted to sense means can be balanced to achieve overall area
optimization in the memory device. Finally, the segmentation of the word
lines implies that errors during readout or addressing will be located in a

30 single word in the event of a single word line fault.



is large and also with regard to the power consunption of the sense
anplifiers. This can be high, but nay al so be reduced to sone extent by 25
appropri Ve opzised nmanagenent of the driving and addr essi nBCTNOOUDE3AHS .

Mor eover, a reduction in the nunber of seﬂge anplifiers inplies that real
estate devoted to sense neans can be bal anced to achieve overall area
optim zation in the nenory device. Finally, the segnentation of the word
lines inplies &iﬁgPégrors during readout or addressing will be located in a
30 single word e event of a single word line fault. WO 02/25665
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(BL), 15 whereig, ?elﬂ”thé %e?xf&&%%llg)'m %ﬂh@%}ﬁ&f&édlcé dRstivdk eBe @lemeﬁn@y

establishing a desire |zat|o statglnthe

|
vol t age bei ng Qﬁﬁmaé%wﬁénat‘flﬁél th Whegeig qagB MRS \/4913\%6%{’81 Plsﬁ]} ?1\‘/'\?13' and
bit I'ine (BL) qaatdasdmfdrmewﬁed/fead opeettRinviaal Worblihé WDy aintidgelieé (BB),

tablish d. |
25l o to SuBt ch Tt HEopARHPR S A el Gt Q%@Wbﬁﬁﬁ% %f% 2
read oper at i on desikebpplazicetioy stappinythagel byomeaigseof & Maltres beingapphed

switching or pelariizatd OB r¥ etcﬁgév&)érdtlﬁlet('WL}TEﬁ@bM lﬁ%'(‘Bl()]&flnlﬂg\dldj&ﬂECti ng
at | east one electr]cal  par r of &ngfﬁﬁﬁt cur egnt on i nes

(BL), charact ePTeE&iD, 4id ﬁ%l?heéi‘s" YEPEES pranigg Pagaﬁl thlf) o
nunber of segnBtits i fle mema)y celdclB) weg labhttomwpcrh lsitmgeniae peliarigatdied i ned by
a plurali tﬁ of s%%so{h%wc%, Qﬁ& V\Jh 181 a read operation takes place by applying a voltage
smaller than the switching or polarization voltage V; to the memory cell (13)
and detecting at least one electrical parameter of an output current on the bit
lines (BL),
characterized in that
25 the word lines (WL) are divided into a number of segments (S, 4), each
segment comprising and being defined by a plurality of adjoining bit lines
(BL) in the matrix (11), and that means (25) are provided for connecting each
bit line (BL) assigned to a segment (S) with an associated sensing means
(26), thus enabling simultaneous connection of all memory cells (13)
30 assigned to a word line (WL) on a segment (S) for readout via the
corresponding bit lines (BL) of the segment (S), each sensing means (26)
being adapted for sensing the charge flow in the bit line (BL) connected
therewith in order to determine a logical value stored in the memory cell (13)
defined by the bit line.

35 2. A non-volatile passive matrix memory device (10) according to claim 1,
characterized in that said means (25) for simultaneous connection of each bit line



(BL) in the matrix (11), and that neans (25) are provided for connecting
each bit line (BL) assigned to a segnent (S) with an associ ated sensing
nmeans (360 022365 enabling sinultaneous connection of allraeNooyowes|s (13)
30 assigned to a word line (W) on a segrreﬁ (S) for readout via the
corresponding bit lines (BL) of the segnent’ (S), each sensing neans (26)
bei ng adapted for sensing the charge flow in the bit line (BL) connected
therewith in or i Mecel |
(13) def i ned by g BepEh AT, iR g Rleal sl bl e R B ey
devi ce (10) acdBvéiplegetso claim 1, characterized in that said neans (25)
for sinultaneous connection of each bit line WO 02/ 25665 PCT/ NOO1/ Q0348 17
(BL) of a segnent (9 non-tvielaitepesavethasdn sameptyekoy 8) agemg Rddr® si ng

are gul ti ItO' exet, %ha?acte‘i\lz&farln\fﬁéﬁhb|nenwwhﬁn Lok nq_zzeyr@weqﬁsﬂd@eo (§:K9)
according to claim z e nu ers
(25) corr espondérgest ’t“h'e‘g i@? zﬂ%g?halﬁlgbﬁ %e%n?fﬁ‘é §th gu[f &0l
segnent (S), eaehnment bbm&ouheetedm@nempedaﬁcmgﬂﬁptﬂxect ed with a speci f| c
mul tiplexer. 4. A non-volatile passive matrix nenory device (10) according

to cl ait mOI 3, tﬁh@r aCtA@hbﬁ%latﬂetphé’éwé hﬁtﬁmhmﬁo@fde@wlwhmﬁﬂm ¢lam is
connect ed Wi a,si n ng, Means ive
matri x nmenory d%\fihéea ﬁb ?tgecqugg%(off el #g”lrlglg e’g;‘re?%\{ %%éc‘?ecfl?ﬁél

si ngl e sensi ng areiagk s(eﬁ@l)ngmemss(éﬁﬁe anplifier. 6. A non-volatile passive
matrix nenory device according to claiml, characterized in that said
means (25)1¢f or $i mulA aceowdatilopassive amtok neanbdrybddvicd aaverdiBg Yo elaim segnent

(S) to an assoc'l@%ﬁ&{:ﬁ?ﬁ nnt%ap&%nﬁnéngEnﬂHémng&n%?@)dﬁ raes%%‘sé"gm:(l)ﬁfér gate

means. 7. A non% € passive natrix ne vi‘ce accor g to claim 6,
characterized '5' th t all

connected with BPf‘|V@?ﬁ%@a%¥ﬁ&a%8§&%e%%€y c(Pemeans avi gté ?ar%ﬁl of
outputs corr escpimmsrhtwgzd:d)lrt thet snidimesansf(2h) forlsimulayepiup Cpnn@ﬁ@nr@fs‘??@bthe

segnent (S), 2 115@@3”3%? s%{ﬁgfl;]’tt( 2fto GRGEs ARdted @&%8% hahs (Z6)ciriget ed with

a specific bus olt put data bus the nunber of bus
lines (27)1% husad Q?@?Sll%tﬁoan%tﬁdn?@ﬂ argest nunber of bit lines (BL) in a
segnent (S), and that each bus Iine (27) is connected with a single
sensi ng means (26). 4&noa-vedatileglassive agiezsnemonedevise sroestipedevlam o,

according to cl@aM&erized in that all bit lines (BL;,_,) of a segment (S) are connected with
a specific gate means, each gate means having a number of outputs
corresponding to the number of bit lines (BL) in the respective segment (S),
20 that each output of each gate means (25) is connected with a specific bus line
(27) of an output data bus (28), the number of bus lines (27) thus
corresponding to largest number of bit lines (BL) in a segment (S), and that
each bus line (27) is connected with a single sensing means (26).

8. A non-volatile passive matrix memory device according to claim 6,
25 characterized in that the gate means (25) comprise pass gates.
9. A non-volatile passive matrix memory device according to claim 6,

characterized in that the sensing means (26) is a sense amplifier.

10. A method for readout of a non-volatile passive matrix memory device
(10) comprising an electrically polarizable dielectric memory material (12)
30 exhibiting hysteresis, particularly a ferroelectric material, wherein said
memory material (12) is provided sandwiched in a layer between a first set
and second set (14;15) of respective parallel addressing electrodes, wherein
the electrodes of the first set (14) constitute word lines (WL) of the memory



25 characterized in that the gate neans (25) conprise pass gates. 9. A
non-vol atil e passive matrix nmenory device according to claim®6,

char act ewaez2isns t hat the sensing neans (26) is a sense ar@l/iNO0E003480. A
met hod for readout of a non-volatile passiilg matri x nmenory device (10)
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