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(57) ABSTRACT 
The present invention is a ferroelectric memory chip having 
a memory cell region in Which there is provided a plurality 
of memory cells, each having a ferroelectric capacitor, this 
ferroelectric memory chip being characterized in that there 
is formed an electromagnetic Wave shield layer, Which 
shields the above-mentioned memory cell region against 
electromagnetic Waves from the outside. The electromag 
netic Wave shield layer is constituted, for example, from 
either a conductive layer, or a semiconductor layer, Which is 
provided above and/or beloW the memory cell region, and 
preferably is connected so as to constitute the same electric 
potential. Providing such an electromagnetic Wave shield 
layer eliminates the direct irradiation of electromagnetic 
Waves on a Word line, plate line and bit line inside the 
memory cell region, thus making it possible to prevent a 
change in a storage state by an unexpected electric ?eld 
being applied to a ferroelectric capacitor inside a memory 
cell. 
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FERROELECTRIC MEMORY HAVING 
ELECTROMAGNETIC WAVE SHIELD 

STRUCTURE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a ferroelectric 
memory (FRAM), and more particularly, to a ferroelectric 
memory having an electromagnetic Wave shield structure so 
as not to receive the effects of electromagnetic Waves from 
outside When mounted in an IC card or the like. 

[0003] 2. Description of the Related Art 

[0004] Ferroelectric memory makes use of the phenom 
enon by Which, When a ferroelectric material is polariZed by 
the application of an oriented electric ?eld, the state of 
polariZation thereof remains as residual polariZation even 
When the poWer source is shut OFF. Such ferroelectric 
material can be polariZed using a relatively smaller amount 
of energy than an electrically erasable programmable read 
only memory (EEPROM) or the like, and ferroelectric 
memory can Write, erase and read data in a shorter period of 
time than EEPROM or ?ash memory. Moreover, because 
ferroelectric memory is capable of retaining stored data even 
after poWer has been disconnected, it is attracting attention 
as a next-generation non-volatile memory. For example, 
ferroelectric memory is being studied for use as reWritable 
program ROM, and as a replacement for conventional 
dynamic random access memory (DRAM). 

[0005] As a useful application of ferroelectric memory, it 
has been proposed that ferroelectric memory be mounted in 
integrated circuit (IC) cards, Which retain large amounts of 
data, and have a variety of functions. Such an IC card is 
normally connected to an external computer in a non-contact 
state, and is supplied With poWer, and transmits and receives 
communications data through the use of electromagnetic 
Waves. For this reason, an antenna for transmitting and 
receiving electromagnetic Waves, Which is connected to a 
ferroelectric memory chip, is provided inside an IC card. 

[0006] HoWever, to be supplied With poWer and to trans 
ceive data Without making contact, a ferroelectric memory 
mounted IC card is exposed to an electromagnetic Wave of 
extremely high energy. This electromagnetic Wave is irra 
diated on the built-in ferroelectric memory chip as Well as 
the antenna inside the IC card. Inside a ferroelectric memory 
chip are provided a Word line, a plate line, and a bit line, 
Which is perpendicular thereto, and a memory cell having a 
ferroelectric capacitor is formed at the intersection thereof. 
In this case, because either the Word line and plate line, or 
the bit line are laid out Within the chip having a relatively 
long distance, the electric potential thereof can be expected 
to ?uctuate upon the application of a high frequency voltage 
in accordance With an electromagnetic Wave. As a result of 
the ?uctuation of the potential of these lines, there are cases 
in Which an electric ?eld, the direction of Which differs from 
that at Write time, is applied to a ferroelectric capacitor 
connected to a plate line, and the state of stored residual 
polariZation is either reversed or destroyed. 

SUMMARY OF THE INVENTION 

[0007] Accordingly, an object of the present invention is to 
provide a ferroelectric memory, Which is constituted so that 
there is no ?uctuation of a storage state resulting from an 
electromagnetic Wave. 
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[0008] Another object of the present invention is to pro 
vide a ferroelectric memory, Which is constituted so that an 

electromagnetic Wave is not irradiated onto a ferroelectric 
capacitor that is storing data. 

[0009] To realiZe the above-mentioned objects, the present 
invention is a ferroelectric memory chip having a memory 
cell region in Which there is provided a plurality of memory 
cells, each having a ferroelectric capacitor, this ferroelectric 
memory chip being characteriZed in that there is formed an 
electromagnetic Wave shield layer, Which shields the above 
mentioned memory cell region against electromagnetic 
Waves from the outside. The electromagnetic Wave shield 
layer is constituted, for example, from either a conductive 
layer, or a semiconductor layer, Which is provided above 
and/or beloW the memory cell region, and preferably is 
connected so as to constitute the same electric potential. 

Providing such an electromagnetic Wave shield layer elimi 
nates the direct irradiation of electromagnetic Waves on a 
Word line, plate line and bit line inside the memory cell 
region, thus making it possible to prevent a change in a 
storage state by an unexpected electric ?eld being applied to 
a ferroelectric capacitor inside a memory cell. 

[0010] To realiZe the above-mentioned objects, the present 
invention is a ferroelectric memory chip having a memory 
cell region in Which there is provided a plurality of memory 
cells, each having a ferroelectric capacitor, this ferroelectric 
memory chip comprising an electromagnetic Wave shield 
layer, Which shields the above-mentioned memory cell 
region against electromagnetic Waves from the outside. 

[0011] According to the preferred embodiment of the 
present invention, the above-mentioned electromagnetic 
Wave shield layer has a line-shaped shield line, Which is 
above at least one Wire of a plurality of Word lines, bit lines, 
and plate lines connected to each memory cell and formed 
in the memory cell region, and Which is aligned With these 
lines. 

[0012] The ferroelectric material of a ferroelectric capaci 
tor is generally an oxide. Therefore, it is desirable that the 
generation of reduction gases be suppressed as much as 
possible in fabrication processes subsequent to the formation 
of a ferroelectric capacitor. In this case, by making the 
electromagnetic Wave shield layer the above line shaped 
shield line that is aligned With a bit line or other Wire as 
described hereinabove, it is possible to make the surface area 
of the electromagnetic Wave shield layer as small as pos 
sible. As a result thereof, it is considered that the generation 
of hydrogen and other reduction gases generated during the 
formation of an electromagnetic Wave shield layer can be 
reduced, and that it Will be possible to put an end to 
generated reduction gases residing in the vicinity of a 
ferroelectric capacitor. 

[0013] For an IC card, Which is mounted With the above 
mentioned ferroelectric memory chip, and in Which is 
formed an electromagnetic Wave antenna for supplying 
poWer to, and transmitting/receiving data to/from this chip, 
it Will be possible to prevent, in accordance With an in-chip 
electromagnetic Wave shield layer, any effects to the 
memory cell region even When subjected to the irradiation of 
electromagnetic Waves from outside. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a diagram showing the constitution of a 
ferroelectric memory-mounted IC card in an aspect of the 
embodiment; 
[0015] FIG. 2 is a circuit diagram of a memory cell region 
of a ferroelectric memory; 

[0016] FIG. 3 is a diagram shoWing hysteresis character 
istics in the ferroelectric material of a ferroelectric capacitor; 

[0017] FIG. 4 is a diagram for explaining the fact that the 
storage state of a memory cell changes in accordance With 
electromagnetic Wave irradiation; 

[0018] FIG. 5 is a diagram shoWing a cross-section of a 
portion of a ferroelectric memory structure in an aspect of 
the embodiment; 

[0019] FIG. 6 is an oblique vieW shoWing the electromag 
netic Wave shield layer of FIG. 5; 

[0020] FIG. 7 is a diagram shoWing a cross-section of a 
portion of a ferroelectric memory structure in another aspect 
of the embodiment; 

[0021] FIG. 8 is an oblique vieW shoWing the electromag 
netic Wave shield layer of FIG. 7; and 

[0022] FIG. 9 is an oblique vieW shoWing the electromag 
netic Wave shield layer of FIG. 7. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0023] Aspects of the embodiment of the present invention 
are explained hereinbeloW by referring to the ?gures. HoW 
ever, such aspects of the embodiment do not represent the 
limits of the technological scope of the present invention. 

[0024] FIG. 1 is a diagram shoWing the structure of an IC 
card, Which is mounted With a ferroelectric memory of the 
present embodiment. On the inside of an IC card 10, Which 
Was formed from molded plastic, there is mounted a ferro 
electric memory chip 12, or a microprocessor chip 12 into 
Which a ferroelectric memory is integrated. Further, connec 
tion terminals 13, 14 are formed in this chip 12, and an 
antenna 15 comprising a conductive material such as copper 
foil is formed in the shape of a coil inside the IC card 10. 
And by putting the IC card 10 in close proximity to an 
input-output device, Which is connected to a computer, an 
electromagnetic Wave from the input-output device is 
received via the antenna 15, and the chip 12 is supplied With 
poWer, and receives communication data. Further, the chip 
12 transmits communication data to the input-output device 
via the irradiation of an electromagnetic Wave from the 
antenna 15. 

[0025] FIG. 2 is a circuit diagram of a memory cell region 
of a ferroelectric memory. This example is one in Which a 
memory cell MC constitutes a pair of transistors Qa, Qb, and 
a pair of ferroelectric capacitors Ca, Cb. In FIG. 2, for the 
sake of simplicity, only one roW of a memory cell array is 
shoWn. A memory cell is provided at the intersecting loca 
tion of a Word line WL and plate line PL extending in the roW 
direction, and a pair of bit lines BL, /BL extending in the 
column direction. The gates of the pair of transistors Qa, Ob 
are connected to the Word line WL, and the source or drain 
terminals are connected to the pair of bit lines BL, /BL. 
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Further, ferroelectric capacitors Ca, Cb are connected to the 
pair of transistors Qa, Qb, and the electrodes on the opposite 
sides thereof are connected to the plate line PL. The Word 
line WL is driven by a Word driver 20, Which constitutes a 
CMOS inverter, and the plate line PL is driven by a plate line 
driver 22, Which similarly constitutes a CMOS inverter. The 
pair of bit lines are connected to a sense amp not shoWn in 
the ?gure. 

[0026] In a ferroelectric memory such as this, the storage 
of data is performed by polariZing the ferroelectric material 
in a prescribed direction by driving the Word line WL to H 
level, thus causing transistors Qa, Ob to conduct, driving the 
bit lines BL, /BL and plate line PL to prescribed levels, and 
applying an electric ?eld of a prescribed direction to ferro 
electric capacitors Ca, Cb. In the case of the memory cell 
having a pair of ferroelectric capacitors shoWn in FIG. 2, 
data storage is performed by polariZing the pair of ferro 
electric capacitors in opposite directions. 

[0027] FIG. 3 is a diagram shoWing hysteresis character 
istics in the ferroelectric material of a ferroelectric capacitor. 
The horiZontal axis represents the electric ?eld, and the 
vertical axis represents the polariZation charge. The above 
described data storage and readout are performed by making 
use of the hysteresis characteristics thereof. For example, 
When transistor Qa is made conductive by driving the Word 
line WL to H level, a bit line BL is set to H level, and the 
plate line PL is set to L level, a plus-oriented electric ?eld, 
for example, is applied to ferroelectric capacitor Ca. As a 
result thereof, ferroelectric capacitor Ca is polariZed in the 
state of point c in FIG. 3. Thereafter, even if the Word line 
WL is set to L level, the transistor is made nonconductive, 
and the electric ?eld betWeen the ferroelectric capacitors is 
removed, ferroelectric capacitor Ca retains the state of point 
d in FIG. 3. By contrast, applying to ferroelectric capacitor 
Cb an electric ?eld of an opposite orientation to that 
described above in the state of point a in FIG. 3. Thereafter, 
even if the Word line is set to L level and the transistor is 
made nonconductive, ferroelectric capacitor Cb retains the 
state of point b in FIG. 3. 

[0028] Next, for readout, after the bit line pair have both 
been pre-charged to 0 potential, the Word line WL is driven 
to H level making both transistors Qa, Ob of the memory cell 
conductive, and the plate line PL is driven from L level to H 
level. As a result thereof, capacitor Ca moves to the state of 
point c from point d in FIG. 3, and the charge of AQa ?oWs 
out to bit line BL. By contrast, capacitor Cb moves to the 
state of point c from point b in the ?gure, and the charge of 
AQb ?oWs out to bit line /BL. In accordance With the 
difference of the out?oW charges AQa, AQb to these bit 
lines, a slight potential difference is generated betWeen the 
bit line pair. This slight potential difference is ampli?ed by 
a sense amp connented to bit lines not shoWn in the ?gure. 
And then, thereafter, in accordance With the bit line potential 
ampli?ed by the sense amp, reWrite is performed to the 
ferroelectric capacitors of the memory cell. 

[0029] As described above, in a ferroelectric memory, the 
polariZation direction thereof can be changed by applying an 
electric ?eld of a prescribed orientation to a ferroelectric 
capacitor, and data storage can be performed in accordance 
With the polariZation direction thereof. HoWever, the Word 
line, plate line, and bit lines extend across a relatively long 
distance in the memory cell region inside the chip. Because 
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these lines are formed from a conductive material, such as 
aluminum, or polysilicon, they substantially have the same 
function as an antenna. Therefore, When the high energy of 
an electromagnetic Wave is irradiated from outside, the Word 
line, plate line and bit lines thereof are exposed to the 
electromagnetic Wave the same as the antenna 15 inside the 
IC card 10. In the poWer OFF state, these lines are in a 
?oating state, for example, therefore there are case in Which 
these lines are driven to an unexpected potential by the 
irradiated electromagnetic Wave. 

[0030] FIG. 4 is a diagram for explaining a change in a 
memory cell storage state resulting from electromagnetic 
Wave irradiation. FIG. 4A shoWs the break doWn of a state 
in Which data 1 is stored, and FIG. 4B shoWs the break doWn 
of a state in Which data 0 is stored. Both situations assume 
a case, in Which, When a bit line pair BL, /BL is ?xed in the 
L level, and the Word line WL and plate line PL are in 
?oating states, a high frequency voltage is applied to the 
Word line WL and plate line PL by the irradiation of an 
electromagnetic Wave, causing them to rise to a positive 
potential. 
[0031] As shoWn in FIG. 4A, in the state in Which data 1 
is stored, ferroelectric capacitor Ca is polariZed upWard, and 
by contrast reference ferroelectric capacitor Cb is polariZed 
doWnWard. Accordingly, When the Word line WL and plate 
line PL are driven to a positive potential by the irradiation 
of an electromagnetic Wave as described above, memory cell 
transistors Qa, Qb both conduct, and a doWnWard electric 
?eld is applied to both capacitors Ca, Cb. As a result thereof, 
there are case in Which the polariZation direction of capaci 
tor Ca is inverted as shoWn in FIG. 4A. When both 
capacitors Ca, Cb are polariZed in the same direction, it 
becomes impossible to perform readout as shoWn in FIG. 3. 

[0032] As shoWn in FIG. 4B, in a state in Which data 0 is 
stored, the tWo capacitors are polariZed in opposite direc 
tions to the above-mentioned data 1 state. When the above 
mentioned electromagnetic Wave irradiation is performed in 
this state, a doWnWard electric ?eld is applied to both 
capacitors Ca, Cb, and these are polariZed in the same 
doWnWard direction together. Readout also become impos 
sible When this state is realiZed. 

[0033] There is also a case in Which a ferroelectric 
memory cell constitutes 1 transistor and 1 ferroelectric 
capacitor. In this case, a reference cell having a ferroelectric 
capacitor for reference use is provided on the opposite side 
bit line. Therefore, it is the same as the above-described 2 
transistor, 2 capacitor-type memory cell in that either a 
memory cell storage state is inverted, and readout is made 
impossible by the irradiation of an electromagnetic Wave, or 
data inversion occurs. 

[0034] FIG. 5 is a diagram shoWing a cross-section of a 
portion of a ferroelectric memory structure in the present 
embodiment. On the surface of a p-type silicon semicon 
ductor substrate 30, a p-type Well region 32 is formed in a 
region de?ned by ?eld oxide layers 38, and n-type source 
and drain regions 33, 34 of a memory cell transistor are also 
formed therein. An electrode of one side of a ferroelectric 
44, Which constitutes a ferroelectric capacitor, is connected 
to n-type region 34, and the electrode of the other side of the 
capacitor constitutes a plate line PL. The plate line PL is 
formed on an insulating layer 40 formed on the substrate 30. 
Further, the n-type region of the other side 33 is connected 
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to a bit line BL. The bit line BL is formed, for example, by 
a ?rst aluminum layer. The gate of the memory cell transistor 
constitutes a Word line WL formed by a polysilicon layer. 42 
is another insulating layer. 

[0035] An electromagnetic Wave shield layer 46 is formed 
in a memory cell region, in Which such memory cells are 
formed. In this example, this electromagnetic Wave shield 
layer 46 is formed by a second aluminum layer formed 
above the substrate 30, is formed above the Word line WL, 
plate line PL, and bit line BL formed on the substrate, and 
shields against a high energy electromagnetic Wave irradi 
ated from outside. The electromagnetic Wave shield layer 46 
is also connected to the p-type substrate 30 via a p-type 
region 36 so as to have the same potential as the substrate. 
Therefore, the p-type semiconductor substrate 30 also func 
tions as an electromagnetic Wave shield layer, and has the 
function of shielding against an electromagnetic Wave from 
the back side of the substrate. That is, an electromagnetic 
Wave shield structure 48 is formed in accordance With the 
substrate 30 and the uppermost aluminum layer 46. The 
Word line WL, bit line BL, and plate line PL, Which are 
interposed betWeen the electromagnetic Wave shield struc 
tures thereof, are not exposed to an electromagnetic Wave 
from outside, and the change of a storage state by an 
electromagnetic Wave as explained in FIG. 4 is prevented. 

[0036] FIG. 6 is an oblique vieW shoWing the electromag 
netic Wave shield layer of FIG. 5. The same reference 
numerals have been assigned to portions that are the same as 
those in FIG. 5. In FIG. 6, an electromagnetic Wave shield 
layer 46 formed by an aluminum layer, and a bit line BL are 
shoWn. A transistor structure of a memory cell is shoWn on 
the left side of the substrate 30, and a Word line WL, Which 
constitutes the gate therefor, is shoWn. The ferroelectric 
capacitor structure has been omitted, but a plate line (not 
shoWn) is formed on the left side of the substrate 30. In the 
example of FIG. 6, the electromagnetic Wave shield layer 46 
is a ?at plate structure With no openings. HoWever, the 
electromagnetic Wave shield layer 46 is not limited to this 
?at plate structure, but rather, as explained hereinbeloW, can 
be any structure made from a conductive material that is 
capable of shielding against electromagnetic Waves, such as 
a lattice structure, a comb-tooth structure, and so forth. 

[0037] As is clear from FIG. 6, the Word line WL, plate 
line PL, and bit line BL of a memory cell region are 
interposed betWeen an electromagnetic Wave shield layer 46 
formed over the substrate 30, and a p-type semiconductor 
substrate 30 to Which the shield layer 46 is connected. 
Therefore, an electromagnetic Wave from the outside is not 
irradiated onto these conductive lines WL, PL, BL. 

[0038] FIG. 7 is a diagram shoWing a cross-section of a 
portion of a ferroelectric memory structure in another aspect 
of the embodiment. In FIG. 7, the same reference numerals 
have been assigned to portions that are the same as those in 
FIG. 5 and 6. In this example, an electromagnetic shield 
structure constitutes an electromagnetic Wave shield layer 46 
formed above a silicon semiconductor substrate 30 by a 
second aluminum layer, and a polysilicon layer 50 formed 
on the ?eld oxide layer 38 formed on the surface of the 
substrate 30. As explained hereinabove, since the polysilicon 
layer on the substrate surface is also utiliZed as the gate 
(Word line WL) of a memory cell transistor, the polysilicon 
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layer 50, Which constitutes the electromagnetic shield struc 
ture, is formed in a region, in Which the memory cell 
transistor is not formed. 

[0039] A polysilicon layer 50, Which is connected to an 
electromagnetic Wave shield layer 46 of an aluminum layer 
in particular, can be formed beneath a plate line PL, Which 
constitutes the electrode of a ferroelectric capacitor. In each 
memory cell, a ferroelectric capacitor is formed together 
With a transistor. Therefore, in a memory cell region, in 
Which there are formed a plurality of memory cells, there 
eXists a region for forming ferroelectric capacitors, and a 
?eld oXide layer 38 is formed in this region. Therefore, by 
forming a polysilicon layer 50 for electromagnetic shield use 
on this ?eld oXide layer 38, and connecting the layer 50 to 
an electromagnetic Wave shield layer 46 comprising an 
upper aluminum layer, it is possible to form an electromag 
netic Wave shield structure 48, Which interposes at the least 
a plate line PL and a bit line BL betWeen upper and loWer 
shield layers 46, 50. Further, the Word line WL is shielded 
from electromagnetic Waves by the upper shield layer 46. 

[0040] FIG. 8 is an oblique vieW shoWing the electromag 
netic Wave shield layer of FIG. 7. The same reference 
numerals have been assigned to portions that are the same as 
those in FIG. 7. As shoWn in FIG. 8, the electromagnetic 
Wave shield layer 46, Which is formed by using a second 
aluminum layer, is connected, via a ?rst aluminum layer 47, 
to the polysilicon layer 50 formed on the ?eld oXide layer 38. 
Therefore, in the eXample of FIG. 8, by providing on both 
sides of a bit line BL formed by the ?rst aluminum layer an 
aluminum layer 47, Which is connected to the above-men 
tioned electromagnetic Wave shield layer 46, it is possible to 
sandWich the bit line BL from top and bottom, and from 
right and left. Therefore, an electromagnetic Wave shield 
structure can be provided in full measure to the bit line BL. 
Furthermore, the structure of a ferroelectric capacitor has 
been omitted in FIG. 8, but it is formed on the left side of 
the ?gure. 

[0041] FIG. 9 is another oblique vieW shoWing the elec 
tromagnetic Wave shield layer of FIG. 7. In this eXample, 
too, an upper layer electromagnetic Wave shield layer 46 is 
connected to the polysilicon layer 50 on a ?eld oXide layer 
38. NoW, in the eXample of FIG. 9, the upper layer elec 
tromagnetic Wave shield layer 46 is fabricated in the shape 
of a lattice. Even in the shape of a lattice, the electromag 
netic Wave shield layer 46 can sufficiently shield against 
electromagnetic Waves. This electromagnetic Wave shield 
layer 46 can also be fabricated in the shape of the teeth of 
a comb. That is, by removing the bars of one direction of the 
lattice shape of the electromagnetic Wave shield layer 46 
shoWn in FIG. 9, it is possible to make a comb-tooth shape. 

[0042] Or, a shield layer 46 can be formed by a second 
aluminum layer in the shape of rectangle, in a direction that 
is perpendicular to a ?rst aluminum layer 47 of the bit line 
direction shoWn in FIG. 8. In this case, the ?rst aluminum 
layer 47 and the second aluminum layer 46 form a lattice 
shape. Or, a shield layer can be formed in a lattice shape by 
connecting the second aluminum layer to a third aluminum 
layer thereabove by forming a rectangle shape that eXtends 
in a perpendicular direction each other. 

[0043] FIG. 10 is an oblique vieW shoWing an eXample of 
a variation of the electromagnetic Wave shield layer of FIG. 
7. And FIG. 11 is a plan vieW of a portion thereof. In the 
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eXample of FIG. 10 and 11, a second aluminum layer is 
made into electromagnetic Wave shield Wires 46A of a line 
pattern, Which is aligned With a plurality of bit lines BL 
provided in parallel. Then, a ground Wire 46B, Which is 
electrically connected to the plurality of electromagnetic 
Wave shield Wires 46A thereof, and is set to ground potential, 
is provided by making the same intersect the electromag 
netic Wave shield Wires 46A. This ground Wire 46B is 
connected to a ground poWer source together With another 
electromagnetic Wave shield layer 50. 

[0044] As shoWn in the plan vieW of FIG. 11, the pattern 
of the electromagnetic Wave shield Wires 46A is practically 
the same as the bit line BL pattern. In FIG. 11, for the sake 
of expediency, the Width of the shield Wires 46A are made 
Wider than the Width of the bit lines BL, but it is not 
absolutely necessary to make the shield Wires 46A Wide. 

[0045] The eXample of FIG. 10 and 11 is one in Which the 
surface area of the electromagnetic Wave shield layer can be 
reduced, and bit lines BL can be effectively shielded from 
outside electromagnetic Waves. The advantage of reducing 
the surface area of the electromagnetic Wave shield layer 
46A in this fashion can be conceived of as folloWs. The 
ferroelectric material, Which constitutes a ferroelectric 
capacitor, is ordinarily an oXide, making it undesirable for 
the material to be eXposed to a reduction gas during a 
fabrication process. In the process for forming an electro 
magnetic Wave shield layer 46A in particular, there are cases 
in Which hydrogen and other reduction gases are generated. 
In this case, it is believed that making the surface area of the 
electromagnetic Wave shield layer 46A smaller decreases the 
amount of reduction gases generated therefrom, and reduc 
tion gases can also be discharged via spaces betWeen the 
electromagnetic Wave shield Wires, making it possible to 
reduce the chances of the ferroelectric material being 
eXposed to the gases. 

[0046] Providing line-shaped electromagnetic Wave shield 
Wires that align With the Word line and plate line, in addition 
to the bit line, can be eXpected to have the same effect. 

[0047] The electromagnetic Wave shield layer 46 
described in the above-mentioned embodiment is not limited 
to the shapes thereof. Any shape Will do, so long as it is one 
that is capable of properly shielding against electromagnetic 
Waves. 

[0048] According to the present invention described 
above, since an electromagnetic Wave shield structure is 
formed in the memory cell region of a ferroelectric memory, 
the Word line, plate line, bit lines inside the memory cell 
region are not eXposed to high energy electromagnetic 
Waves, and pursuant thereto, it is also possible to prevent a 
change in the storage state of a memory cell. Therefore, even 
if such a ferroelectric memory chip, or a microprocessor 
equipped thereWith, is housed inside an IC card, Which is 
connected to an input-output device in a non-contact fashion 
via electromagnetic Waves, the destruction of memory 
stored data by electromagnetic Waves is prevented. 

[0049] Further, an electromagnetic Wave shield structure 
such as this is eXpected to prove effective even against 
unauthoriZed access, in Which an attempt is made to read 
ferroelectric memory stored data, and signals inside an IC 
card using a tester, Which makes use of an electron beam. 
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What is claimed is: 
1. A ferroelectric memory comprising: 

a memory cell region, in Which are provided a plurality of 
memory cells, each having a ferroelectric capacitor; 
and 

an electromagnetic Wave shield layer, formed in said 
memory cell region, for shielding against an electro 
magnetic Wave from outside. 

2. The ferroelectric memory according to claim 1, 
Wherein: 

said electromagnetic Wave shield layer is a conductive 
layer formed above said memory cell region. 

3. The ferroelectric memory according to claim 2, 
Wherein: 

said conductive layer is either a metallic layer or a 
polysilicon layer formed above said memory cell 
region. 

4. The ferroelectric memory according to claim 1, 
Wherein: 

said electromagnetic Wave shield layer is a semiconductor 
layer, Which is formed inside a substrate in said 
memory cell region. 

5. The ferroelectric memory according to claim 1, 
Wherein: 

said electromagnetic Wave shield layer has a lattice shape, 
comb-tooth shape, or a prescribed electromagnetic 
Wave shield shape. 

6. The ferroelectric memory according to claim 1, 
Wherein: 

said electromagnetic Wave shield layer is formed, sepa 
rated by an insulating layer, above a Wire of at the least 
one of a Word line, bit line, and plate line formed in said 
memory cell region, and has a line-shaped pattern, 
Which aligns With the Wire. 

7. A ferroelectric memory comprising: 

a memory cell region, in Which are provided a plurality of 
memory cells, each having a ferroelectric capacitor; 
and 
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a line-shaped shield line, Which is formed above a Wire of 
at the least one of a plurality of Word lines, bit lines, and 
plate lines connected to said memory cells in said 
memory cell region, and Which is aligned With the Wire. 

8. The IC card, Which is equipped With said ferroelectric 
memory according to anyone of claims 1 through 7. 

9. The IC card according to claim 8, Wherein: 

there is further provided an electromagnetic Wave 
antenna, connected to said ferroelectric memory chip, 
for supplying a poWer or for transmitting/receiving 
input data. 

10. A ferroelectric memory comprising: 

a memory cell region, in Which are provided a plurality of 
memory cells, each having a cell transistor and a 
ferroelectric capacitor connected thereto; 

a plurality of Word lines, each connected to or made of 
gates of the cell transistors, extending over the memory 
cell region; 

a plurality of bit lines, each connected to one of the 
source/drain region of the cell transistors, extending 
over the memory cell region; 

a plurality of plate lines, each connected to the other of the 
source/drain region of the cell transistors via the fer 
roelectric capacitor, extending over the memory cell 
region; and 

a shield layer formed above the Word lines, bit lines, and 
plate lines in said memory cell region. 

11. The ferroelectric memory of the claim 10, Wherein: the 
shield layer is connected to a semiconductor region in a 
semiconductor substrate in the memory cell region, so that 
the Word lines, bit lines and plate lines are provided betWeen 
the semiconductor region and the shield layer. 

12. The ferroelectric memory of the claim 10, Wherein: 
the shield layer further includes a loWer shield layer formed 
under the plate lines in the memory cell region, so that the 
plate lines are provided betWeen the shield layer and the 
loWer shield layer. 


