
;e3e*(6T*U[$   The Engineering Field *cooool* The invention is in the field
of Computer Engineering and can be used in memory devices for various
computers, in developing associative memory systems, in creating synapses
(electric circuit elements with programmable electric resistance) for
neuronal nets, in developing data banks with direct access, and in
developing a new generation of video and audio equipment. The Existing
Technology The modern computers use memory devices of various purposes with
different characteristics of writing speed, storage time, access time, and
reading speed. This substantially complicates computer systems operation,
increases computer start up time and complicates the data storage function.
One of the priority tasks in the microelectronics field is to create a
universal memory system that would have high write and read speeds along
with long storage time and high data density. In addition there is a great
need in creating a simple and effective synapse element for neuronal
computers. The lack of such an element holds back creation of true neural
computers. At the same time) the potential capabilities of the physical
principles on which the modern electronic equipment is based are
practically exhausted. Under way now is intensive research work aimed at
finding new principles for electronic equipment functioning and
manufacturing based on the ideas of molecular electronics with use of !,
molecular materials and supromolecular ensembles. Articles [1] and (2]
contain analysis of possibilities for using the phenomenon of electronic
structural instability of small conducting systems as the physics principle
on the basis of which it is possible, in particular) to develop memory
devices of a new generation. The work discusses the theoretical
fundamentals of this phenomenon and analyses the conditions and parameters
defining its characteristics. It also contains data 1   on one-dimensional
molecular structures as well as discusses the features of the structural
instability and analyses possibilities for static and dynamic control of
one-dimensional system conductivity. The above mentioned physical principle
opens prospects for designing memory devices based on new mechanisms of
data storing and transformation as well as on selecting new materials. It
seems quite apparent that the potential possibilities of molecular
electronics will be discovered on a greater scale with development of
neuronal nets consisting of neurons connected by electro active synapses.
Using the molecular electronics methods to develop artificial neurons and
various types of sensors connected in a common net will open a way to
realize all potential possibilities implied in the neurocamputer ideology)
will allow to create an essentially new type of information processing and
computer systems and come close to resolving the problem of creating
artificial intelligence. There is a known device containing memory cells
that can be used for storing information (see US PATENT 6055I80,
International Classification GI1C 1113b, 2000}, The main disadvantage of
the known device is that it allows writing information only once. Moreover)
the information reading is done by optical methods. Using optical devices
makes memory equipment bigger and more complex and also lowers reading
reliability because it is difficult to position optical ray. A different
writing method described in this patent uses the thermal breakdown effect
caused by applying high voltage. A disadvantage of this writing method is
that it also allows to record information only once and requires using high
voltages of the electric field. 



There is a known memory cell with a three-layer structure consisting of two
electrodes with a high temperature molecular compound placed between them
(see Patent JP 62-260401, International Classification HO1C 7l10,
C23CI4108, H01B 1l12, 1990, and article [4]). The known memory cell uses
the principle based on changing electric resistance of the molecular
compound by applying an external electric field. The molecular substance
conductivity can be at two very different levels, which allows it to store
one bit of information. 2   The main shortcomings of the known memory cell
are the low operation speed caused by long time needed to switch the
resistance and the high voltage (about 60 v). These shortcomings
significantly limit the usage of this cell in modern electronic devices.
There is also a known memory cell with a three-layer structure consisting
of two electrodes between which there is a low temperature molecular
compound (see US Patent 465894) International Classification HO1L 29I28)
1987, and article [3]). This memory cell operation is also based on
switching electric resistance of the molecular compound by applying an
external electric field. However) this device) unlike the one described
above, shows characteristically short resistance switch time and low
operating voltages. The main disadvantages of this known technical solution
are as follows. First, it is impossible to combine the existing
semiconductor manufacturing technology with the suggested memory cell
manufacturing technology because the low temperature molecular compounds
used in the memory cell are mechanically and, what is more important,
thermally, not resistant enough and are able to withstand temperatures only
up to 150C. This makes it impossible to use them with the modern
semiconductor manufacturing technologies where temperatures up to 400C are
used. Secondly, the known memory cell can store only one bit of
information) which prohibits its use in developing devices with high
information density. In addition, the physical characteristics of the
materials used make the repeatability of the write-read-erase cycle
unsatisfactory. All memory cells discussed above as well as the memory
cells of this type known in literature have one common shortcoming: they
can store only one bit of information. The Invention Disclosure The
invention is based on the problem of creating an essentially new type of
memory cell which would be capable of storing several bits of information)
would have short resistance switch time and low operating voltages and at
the same time would allow to combine its manufacturing technology with that
of the modern semiconductors. 3   This problem is resolved as follows. The
memory cell has a three-layer structure consisting of two electrodes with a
functional zone between them. This is achieved by making the electrodes out
of a metallic and/or semiconductor and/or conductive polymer and/or
optically transparent oxide or sulphide material) making the functional
zone out of organic, metalorganic and non-organic materials) with different
types of active elements built into the materials' molecular and/or
crystalline structure, as well as by combining the materials with each
other and/or with clusters based on them that change their state or
position under influence of an external electric field and/or light
radiation. The described memory cell structure allows creating a memory
element with single bit and mufti-bit information writing, storing and
reading methods. At the same time information is stored as the functional
zone resistance value. For a memory cell with single bit staring made the
resistance value has two levels: high (e.g. representing 0) and low (e.g,
representing 1), while for a memory cell with mufti-bit storing mode the
resistance value has several levels corresponding to specific bits of
information. For example, for a two-bit cell there are four levels of its
resistance, for a four-bit cell sixteen levels, and so forth. The memory
cell is advantageously distinctive of the currently used elements in that
it does not require non-ipterrupted power supply while storing information.
The information storage time depends on the memory cell structure, on
material used for the functional zone, and on recording mode. The time can
vary from several seconds (can be used for dynamic memory) to several years
(can be used for long term memory, such as Flash memory). It is beneficial
to implement the memory cell functional zone consisting of an active layer
based on organic and metalorganic conjugate polymers with active elements
built into the main circuit and/or connected to the circuit or to the plane
and/or built into the structure, with the elements forming or not forming a
light emitting structure, or of an active layer based on organic,
metalorganic and non-organic materials with instilled positive or negative
ions) including molecular ions, andlor with instilled clusters based on
solid electrolytes or with molecules and/or ions with an electric dipole
element, andlor with clusters based on solid polymer and non-organic
ferroelectrics, and/or with donor and acceptor molecules) andlor with
organic and/or non-organic salts and/or acids andlor water molecules,
and/or with molecules which can dissociate in an electric field and/or 



4   under light radiation, and/or with non-organic and/or metalorganic
and/or organic salts andlor molecules with variable valency of metals or
atomic groups they contain. The described implementation of the functional
zone allows to create a structure capable of changing the active layer
resistance and/or forming high conductivity areas or lines in the active
layer under external electric andlor light radiation effect on the memory
cell and retaining this state for a long time without applying external
electric fields. Far one of the active elements of the memory cell active
zone it is quite effective to use molecules and/or ions with electric
dipole element andlor with instilled clusters based on solid polymer and
non-organic ferroelectrics, to ensure operation of the memory cell with low
applied voltage. This is due to the fact that presence of the ferroelecric
elements increases the internal electric field intensity and consequently
requires application of lower external electric voltage for writing
information. There are interesting prospects in implementing the functional
zone as a multilayer structure consisting of several layers with various
levels of activity, implemented) for example, out of organic, metalorganic
and non-organic materials whose molecular and/or crystalline structure will
have instilled active elements andlor clusters based on them, which will
change their state under external electric field or light radiation
influence) which allows to widen the range and quantity of electric
resistance levels therefore increasing the memory data density. It is
advisable to implement the functional zone as multilayer stricture with
alternating active, passive and barrier layers) where the passive layers
are be made of organic) metalorganic and non-organic materials which are
donor andlor acceptor charge earners and possess ion andlor electron
conductivity, while the barrier layer is made of material with high
electron conductivity and low ion conductivity, which allows to improve the
memory cell stability over time at the same time increasing data density
due to increasing the quantity of the stored values of the memory cell
electric resistance. It . is preferable to implement the memory cell's
electrode in form of several separate elements, for example two or three
elements placed above the functional layer, which will permit more precise
control the value of the cell electric resistance, therefore improving the
quantity of information recording or the memory cell electric resistance 5
analog values precision) as well as allows to decouple the information
writing and reading electric circuits. It is advantageous to implement the
memory cell electrode in the form of two elements separated in space by a
semiconductor and/or organic light emitting material and forming, for
example) either a diode structure, or a photo resistance or a photo sensor
element) which allows to decouple the information writing and reading
electric circuits electrically or optically. It is also advantageous to
implement the memory cell electrode in the form of three parallel elements
separated in space by a semiconductor and/or organic light emitting
material and forming) for example, a light emitting structure and a photo
resistance or a photo sensor element, which allows to decouple the
information wrzting and reading electric circuits optically. An Outline
Description of Drawings Figures 1 through 20 show options of implementing
the claimed memory cell: - Figure 1: A general outline of the claimed
memory cell structure with two continuous electrodes and an active
functional zone. - Figure 2: The claimed memory cell with two continuous
electrodes and a single layer functional zone. - Figure 3 - 8: The claimed
memory cell with two continuous electrodes and a multilayer functional
zone. - Figures 9: The claimed memory cell implemented with a single layer
functional zone, one continuous electrode and one electrode consisting of
two elements. - Figures 10 - 11: The claimed memory cell implemented with a
multilayer functional zone, one continuous electrode and one electrode
consisting of two elements. 



- Figure 12: The claimed memory cell implemented with a single layer
functional zone and two electrodes, each consisting of two elements. -
Figure 13 - 14: The claimed memory cell implemented with a multilayer
functional zone and two electrodes, each consisting of two elements. 6   -
Figures 15: The claimed memory cell implemented with a single layer
functional zone, one continuous electrode and one electrode consisting of
three elements. Figure 16 - 17: The claimed memory cell implemented with a
multilayer functional zone and two electrodes) each consisting of two
elements. Figure 18 - 20: The claimed memory cell implemented with a
multilayer .. functional zone with elements of electric or optical
decoupling. - Figure 21: A diagram explaining the principles of information
write, erase and read operations for the claimed memory cell. - Figure 22:
Voltage and current waveforms of information write, erase and read
operations for the claimed memory cell. The Best Options for Implementing
the Invention The claimed memory cell (Figures 1 through 8) contains two
continuous aluminum electrodes 1 and 2 between which there is a single
layer functional zone consisting of one active layer which can be doped by
ions 3 or electrolyte clusters 3a (Fig. 1 - 2) or two active doped layers
3b and 3c (Fig. 3) or two active Layers with electrolyte clusters 3d and 3e
(Fig. 4) separated by a barrier layer 4. Figures S through 8 show the
multilayer functional zones) consisting of one active layer 3 and one
passive layer 5 (Fig. S) or of one active layer 3, one barrier layer 4 and
one passive layer 5 (Fig. 7) or of two active layers 3b and 3c) one barrier
layer 4 and two passive layers Sa and Sb (Figure 8): 



In Figures 9 through 11 the claimed memory cell contains aluminum
electrodes 1 and 2 where the top electrode I consists of two elements la
and lb. Between the electrodes there is a single layer functional zone,
consisting of one active layer 3 (Figure 9) or a multilayer functional zone
consisting of one active layer 3 and one passive layer 5 (Figure 10) or a
multilayer functional zone consisting of one active layer 3, one barrier
layer 4 and one passive Layer 5 (Figure I1). Figures 12 through 14 show the
claimed memory cell that has aluminum electrodes 1 and 2, each consisting
of two elements, la and lb and 2a and 2b, respectively. Between the
electrodes there is a single layer functional zone, consisting of 7   one
active layer 3 (Figure 12) or a multilayer functional zone consisting of
one active layer 3 and one passive layer 5 (Figure 13) or a multilayer
functional zone consisting of one active layer 3, one barrier layer 4 and
one passive layer 5 (Figure 15). Figures 15 through 17 show the claimed
memory cell that has aluminum electrodes 1 and 2, where the top electrode 1
consists of three elements la, lb and lc. Between the electrodes there is a
single layer functional zone, consisting of one active layer 3 (Figure 1S}
or a multilayer functional zone consisting of one active layer 3 and one
passive layer 5 (Figure 16) or a multilayer functional zone consisting of
one active layer 3, one barrier layer 4 and one passive layer 5 (Figure
17). The claimed memory cell in Figures 18 through 20 has two continuous
electrodes 1 and 2 between which there is a multilayer functional zone 6
which can be implemented similar to the one shown in Figures 3 through $
and equipped with electric decoupling elements: an electrode 7 and a layer
8 made of a semiconductor or organic material forming a diode structure
(Fig. 1$), or with optical decoupling elements: an additional electrode 9
made of an etectro conductive and optically transparent material and a
layer 10 made of a semiconductor and/or organic material forming a photo
resistance or a photo sensor element (Fig. 19), or with optical decoupling
elements: an electrode 7 made of and electro conductive material and two
layers 10 and 1 ~ made of semiconductor andlor organic materials) separated
with an electrode 9 made of electro conductive and optically transparent
material and forming a photodiode or a light emitting structure 11 and a
photo resistance or a photo sensor element 10 (Fig. 20). To explain the
principles of write, erase and read operations with the claimed memory cell
let us look at the diagram shown in Figure 21 and containing: a special
test generator 12 based on a programmable current generator and providing
controllable current level during information recording and constant
voltage during reading, and also forming negative pulses during erasing; a
memory cell including electrodes 1 and 2 and a functional zone 6 which can
be implemented as one of the options shown in Figures 1 through 17; a
'ballast resistance 13 and voltage registering devices 14 and 15 which can
be implemented as voltmeters, recorders or oscillographs. The values of the
current flowing through the memory cell are obtained by measuring voltage
on the ballast resistance 13.    The device operates as follows. The test
generator 12 forms a voltage pulse I6 (Fig. 22)) which exceeds the
threshold value 23. After the writing current pulse value I9 reaches the
programmed level, the generator 12 switches to the reading mode and forms
reading voltage 18) which is significantly, lower than the threshold value
23. The write operation is considered completed if the controlled writing
current value 19 reaches the programmed level, after which the applied
voltage is switched off. Based on value 22 {ad) of the current flowing
through the ballast resistance 13 the value of the memory cell resistance
can be estimated and these resistance values can be corresponded to a
specific bit of information. For example, for a two bit memory cell: -
Current 22a corresponds to value (00); Current 22b corresponds to value
(OI); 



Current 22c corresponds to value (10); - Current 22d corresponds to value
(1I). The information storage duration as well as the quantity of the
corresponding memory cell electric resistance values depends on the
selected functional zone structure and materials used. Erasing of the
information is done by the generator 12 by sending a negative voltage pulse
17. The erase operation is considered completed if the controlled erasing
current value 20 reaches the preset level and then the applied electric
voltage is switched off. After the erase operation the memory cell returns
to the initial state with very high resistance of the functional zone 6.
For the memory cell structure shown in Fig. 2, before each write operation
it is necessary to turn the cell into its initial state, that is erase the
recorded information. A number of options for implementing the claimed
memory cell follow below. Option i . The memory cell (Figures 1 and 2) has
a three-layer structure, consisting of two aluminum electrodes 1 and 2,
between which there is polyphenil acetylene 3 or polydiphenil acetylen
doped with lithium ions 3a. The memory cell programming is done by applying
an electric field pulse greater than the threshold value with simultaneous
control of the current flowing through the cell (or the resistance value or
the duration and value of the of the applied voltage pulse). A write
operation is considered completed if the controlled values (current or
resistance) reach the preset level, after which the applied 9   voltage is
switched off. Reading of the information is done by applying an electric
voltage pulse lower than its value with simultaneous recording of the
current value or controlling the resistance value, Erasing takes place when
a reverse (negative) electric voltage pulse is applied with control of the
current flowing through the cell (ar the resistance value or the duration
and value of the of the applied voltage pulse). An erase operation is
considered completed if the controlled values (current or resistance) reach
the preset level, after which the applied negative voltage is switched off,
Option 2. The memory cell (Figures 3 and 4) has a three-layer structure,
consisting of two aluminum electrodes 1 and 2, between which there are two
layers of polyphenil-acetylene 3b and 3c or two layers 3d and 3e of
polydiphenil acetylen doped with lithium ions) separated by lithium nitride
4. The memory cell information programming, reading and erasing are done
using the method described in. Option 1. This cell is capable of storing
information for long time periods. Option 3. 



The memory cell (Figure S) has a three-layer structure, consisting of two
aluminum electrodes 1 and 2, between which there is a layer of silicon
oxide or silicon nitride or polystirole 3 and a passive layer 5 of copper
or silver halcogenide. The memory cell information programming) reading and
erasing are done using the method described in Option 1. This cell is
capable of storing information for long time periods. Option 4. The memory
cell (Figure 1) has a three-layer structure) consisting of two aluminum
electrodes 1 and 2, between which there is a layer 3 of
polyphenil-acetylene or of polydiphenil acetylene doped with molecules of
chloranil or tetracyano-quinodimethane. The memory cell information
programming, reading and erasing are done using the method described in
Option 1. Fast switching is a characteristic of this cell. Option 5. The
memory cell (Figure 5) has a three-layer structure, consisting of two
aluminum electrodes 1 and 2, between which there are a polyanyline layer 3
and a passive palladium hydride layer 5. The memory cell information
programming) reading 10   and erasing are done using the method described
in Option 1. Fast switching is a characteristic of this cell. Option 6. The
memory cell (Figure 16) has a three-layer structure, consisting of two
aluminum electrodes where one of the electrodes (top) is made of three
elements la, lb and Ic. The functional layer 3 consists of
polyphenil-acetylene or palydiphenil acetylen and a passive layer 5 made of
niobium halcogenide doped with lithium ions or of copper halcogenide. The
memory cell information programming is done by applying an electric field
pulse to the bottom electrode 2 and to the middle element of the top
electrode lc. The pulse value exceeds the threshold level 23. At the same
time the electric resistance between the end elements la and lb of the top
electrode is controlled. The write operation is considered completed if the
controlled electric resistance values reach the preset level and then the
applied electric voltage is .switched off. Reading the information from the
cell is done by measuring electric resistance between the end elements la
and lb of the top electrode using low voltage pulses. Erasing the memory
cell is done by applying a reverse {negative) electric field pulse to the
bottom electrode 2 and the middle element of the top electrode le with
simultaneously controlling the resistance between the end elements la and
lb of the tog electrode. The Erase operation is considered completed when
the controlled values (current or resistance) reach the preset level and
then the applied negative voltage is switched off. This cell has a greater
information density due to decoupling of the write and read circuits, and
consequently - a more precise control of the programmed memory cell
electric resistance value. Option 7. The memory cell (Figure 20) has a
rnultilayer structure) consisting of four electrodes 1, 2 (made of
aluminum), 7 (made of magnesium), and 9 (made of conductive transparent
indium oxide). The functional zone 6 corresponds to the functional zone.in
Fig.l6 and consists of polyphenil-acetylene or polydiphenil acetylen and a
passive layer made of niobium halcogenide doped with lithium ions or of
copper halcogenide. Layer ! 1 is made of polyphenil vinylene and forms a
light emitting structure. Layer 10 is made of a semiconductor or an organic
material and is a light sensor structure. The light 11   emitting (11) and
the light sensing (10) layers are separated by the electrode 9 made of 



conductive and transparent indium oxide. The memory cell information
programming and erasing is done using the method described in Option 1) by
applying voltage to electrodes 1 and 7. Reading is done by applying a
voltage pulse, which is lower than the threshold value to electrodes 1 and
2, with simultaneous control of resistance or voltage between electrodes 2
and 9. This cell has a greater information density due to optical
decoupling of the write and read circuits, which provides for a more
precise control of the programmed memory cell electric resistance value.
Technical Usability Prototypes of the claimed memory cell were built and
tested with a special test rig using a test generator. Options with
continuous aluminum electrodes were built as well as the options using two
or three aluminum electrodes with poly-conjugate polymer polydiphenil
acetylen doped with lithium ions placed between the electrodes. The '
bottom aluminum layer was sprayed on a glass substrate while the top
electrode was sprayed on the poly-conjugate polymer layer. The
poly-conjugate polymer used withstands heating to 400C, which allows
manufacturing the claimed memory cells together with manufacturing
semiconductor devices. The tests,proved the possibility of creating a
memory cell capable of storing multi-bit digital information as well as of
forming analog values of its electric resistance levels, thus also
permitting its usage for active synapses in neuronal nets. Therefore the
claimed memory cell can be considered an essentially new device for storing
information in either digital or analog form. Literature 1. lO. r. KpHrep.
CTpyKTypHaA HeyCTOIVt~HBOCTb Oj~HOMepHbIX CHCTBM K8K OCHOBa (~H3I-198CKOr0
IIpHHJ.(Hna ~yHKLjHOHHpOBaHHH yCTpO>~ICTB MOAeKyJISIpHOFI 3IfeKTpOHHKH.
~TCypHan cTpyKTypHO~ XHMHH, 1999, T. 40, Ns 4, CC. 734-767. 2. 10. 1'.
KpHrep. MoneKynApHaA sneKTpoHHKa. COCTOSIHHe H nyTFI pa3BHTH51. 3ICypHan
cTpyKTypHOft X33MHH, 1993, T. 34, Ns 6, cc. 75-83. 3. R. S. Potember, T. O.
Poehler. Electrical switching and memory phenomena in CuTCNQ thin films.
Appt. Phys. Letters) 1979, v.34, No. 6, pp.405-407. 12   4, Y. Machida)
Y.Saito, A. Taomoto) K. Nichogi) K. Waragai, S. Asakawa. Electrical
switching in evaporated lead phthalocyanine films. Jap. J. Appl. Phys.
Pt.l, 1989) v. 28, No.2) pp 297-298, SUMMARY OF INVENTION 1. A memory cell
with a three-layer structure consisting of two electrodes with a functional
zone between them) distinctive in that the electrodes a made of metal
andlor semiconductor and/or conductive polymer and optically conductive
oxides or sulphides, while the functional zone is made of organic,
metalorganic and nonorganic materials, and in the functional zone molecular
and/or crystalline structure instilled are various types of active elements
as well as their combinations with each other and/or clusters based on the
elements, which change their state or position. under influence of external
electric field and/or light radiation. 2. A memory cell as in 1)
distinctive in that the electrode is implemented as several elements,
separated from each other in space and electrically. 3. A memory cell as in
1 and 2, distinctive in that the electrode consists of two or three
separate elements placed on top of the functional zone. 



4. A memory cell as in 1, distinctive in that the funccional zone is
implemented as an active layer based on organic, metalorganic and
non-organic materials with instilled positive or negative ions, including
molecular ions. 5. A memory cell as in 1, distinctive in that the
functional zone is implemented as an active layer based on composites of
organic, metalorganic and non-organic materials with instilled clusters
based on solid electrolytes. 6. A memory cell as in 1) distinctive in that
the functional zone is implemented as an active layer based on organic,
metalorganic and non-organic materials with instilled molecules and/or ions
with electric dipole moment. 7. A memory cell as in 1, distinctive in that
the functional zone is implemented as an active layer based on composites
of organic, metalorganic and non-organic materials with instilled clusters
Eased an solid polymer and non-organic ferroelectrics. 13   8. A memory
cell as in 1, distinctive in that the functional zone is implemented as an
active layer based on organic) metalorganic and non-organic materials with
instilled donor and acceptor molecules. 9. A memory cell as in 1,
distinctive in that the functional zone is implemented as an active layer
based on organic, metalorganic and non-organic materials with instilled
organic andJor non-organic salts andlor acids andlor water molecules. 10. A
memory cell as in 1) distinctive in that the functional zone is implemented
as an active layer based on organic, metalorganic and non-organic
materials, with instilled molecules able to dissociate in an electric field
and/or under light, radiation. 11. A memory cell as in 1) distinctive in
that the functional zone is implemented as an active layer based on
organic, metalorganic and non-organic materials with instilled non-organic
and/or metalorganic and/or organic salts and/or molecules with variable
valency of metals or atomic groups contained in them. 12. A memory cell as
in 1, distinctive in that the functional zone is implemented as an active
layer based on organic and metalorganic conjugate polymers with active
elements built into the main circuit and/or connected to the circuit or to
the plane and/or built into the structure, with the elements forming or not
forming a light 



emitting structure 13. A memory cell as in 1) distinctive in that the
functional zone is implemented as a multilayer structure consisting of
several different active layers made of organic, metalorganic and
non-organic materials) where into the molecular and/or crystalline
structure instilled are active elements andlor clusters based on them,
which change their states andlor positions under influence of an external
electric field and/or a light radiation. 14. A memory cell as in 13,
distinctive in that for the functional zone a multilayer structure is used
consisting of several active, passive, barrier, light emitting and light
sensing layers separated between each other by electrodes of different
active layers made of organic, metalorganic and non-organic materials where
into the molecular and/or crystalline structure instilled are active
element and/or clusters based on them, changing their states andlor
positions under influence of an external electric field andlor a light
radiation. 14   15. A memory cell as in 14, distinctive in that for the
functional zone a multilayer structure is used) consisting of alternating
active and passive layers with elements of optical or electric decoupling.
16. A memory cell as in 14, distinctive in that the passive layers are made
of organic, metalorganic and non-organic materials, which are donors and/or
acceptors of charge carriers and are ion andlor electronic conductors. 17.
A memory cell as in 14, distinctive in that the barrier layer is made of
materials with high electronic conductivity and low ion conductivity. 18. A
memory cell as in 14, distinctive in that for the functional zone a
two-layer structure is used, consisting of an active Payer and a passive
layer. 19. A memory cell as in 14) distinctive in that for the functional
zone a two-layer structure is used, where one layer is made of metalorganic
and non-organic materials and has high electronic and low ion conductivity)
while the other layer is passive. 



20. A memory cell as in 14, distinctive in that for the functional zone a
three-layer structure is used, with outer active layers and a barrier layer
placed between them. 21. A memory cell as in 14, distinctive in that for
the functional zone a four-layer stzucture is used, with two active layers)
separated by the third, barrier layer) where the fourth layer is passive.
22. A memory cell as in .14) distinctive in that for the functional zone a
five-layer structure is used) with two outer passive layers and two active
layers placed between the passive ones and separated by the fifth, barrier
layer. 23. A memory cell as in 15) distinctive in that the electric
decoupling element is implemented as an additional electrode made of an
electro conductive material and a layer of semiconductor and/or organic
material forming a diode structure. 24. A memory cell as in 15) distinctive
in that the electric decoupling elements are implemented as an additional
electrode made of an electro conductive and optically transparent material
and a layer of semiconductor and/or organic material forming either a photo
resistance or a photo sensor element. 25. A memory cell as in 15,
distinctive in that the electric decoupling element is implemented as an
additional electrode made of an electro conductive material two layers of
semiconductor and/or organic materials separated by a second additional 15
electrode made of an electro conductive and optically transparent material
and forming a photodiode or a light emitting structure and a photo
resistance or a photo sensor element. 16 .A.A.A@2.A .AFf.AY;
.AYS.AS.Af.AYY.AYf.Alf.A 
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