
-1 - "A SEMICONDUCTOR MEMORY DEVICE". The present invention relates to a
semiconductor memory device, and more particularly to a dynamic random
access memory (hereinafter referred to as a "D-RAM"), and also to a method
of 5   manufacturing a semiconductor memory device. In order to make a
semiconductor memory device of this MIS (Metal-Insulator-Semiconductor)
type having a high operating speed and a high integration density or
packaging density, it has 10 been proposed to employ a high-fusing metal,
such as molybdenum (Mo), tantalum (Ta) and tungsten (W), as the material of
the gate electrodes of the memory device. Such metallic materials have the
advantage that they are lower in resistivity than polycrystalline 15
silicon, and the advantage that in forming source and drain regions, they
can be self-aligned likewise to polycrystalline silicon. Therefore, they
are very effective for realizing the high operating speed and high
packaging density of the 20 semiconductor memory device. Especially in the
D-RAM, it is highly desirable to achieve a high operating speed and a high
packaging density. A D-RAM employing the metallic material referred to
above is 25 described in the publication  



-2- "IEEE Transactions on Electron Devices", Vol. ED-27, No. 8, August
1980, p. 1602 - p. 1606.   According to this publication, a polycrystalline
silicon layer which is a first layer of wiring is utilized as the gate 5
electrode of each of the insulated gate type field effect transistors
(hereinafter referred to as "MISFETs") of a peripheral circuit for
operating a memory cell and as one electrode of the charge storing
capacitor of the memory cell, and a molybdenum layer which is a 10
second layer of wiring is used as the gate electrode of a MISFET in the
memory cell, that is, as a word line. Accordingly, the molybdenum layer is
used only within a memory array which is constructed of a plurality of
memory cells. 15               In applying such high-fusing metal, we have
noted the following problems: The high-fusing metal film is inferior in the
close adhesion with an [err] film.   Impurities such as sodium ions which
mix in a manufacturing process are 20     liable to penetrate through the
metal film.   If they reach the interface between Si and [err] they vary
the threshold voltage (Vth), so that a MISFET having stable characteristics
cannot be obtained.   This is particularly the case for a MISFET which
constitutes  



-3- a peripheral circuit such as sense amplifier which is required to
amplify a minute signal, in contrast with a MISFET within a memory cell. In
this case it was disadvantageous to use only the high-fusing metal as 5
the gate electrode of the MOSFET. Further, notwithstanding that a wiring
layer made of the high-fusing metal is formed on a field insulating film
having been formed by applying the LOCOS (Local Oxidation of Silicon)
technique which affords a 10 gentle step, the same high-fusing metal is
employed for the second wiring layer, and hence, breaking is liable to
occur in the position where the second wiring layer intersects with the
first wiring layer. According to the present invention there is 15 provided
a semiconductor memory device including: a memory cell array in which a
plurality of memory cells, each having a capacitor and an insulated gate
type field effect transistor, are formed in a semiconductor body and are
arrayed in rows and columns; 20 and peripheral circuitry which is
associated with said memory cell array and which is constructed of
insulated gate type field effect transistors formed on said semiconductor
body; wherein one electrode of each of the capacitors is made of a first
layer of polycrystalline 25 silicon which is formed on an insulating film
formed on 



said semiconductor body; and wherein a gate electrode    -4- of each of the
insulated gate type field effect transistors of said memory cells and said
peripheral circuitry is made of only a two-layer structure comprising
second and third layers, which two-layer 5 structure is formed on an
insulating film formed on said semiconductor body, the second layer being
constituted by a lower layer of polycrystalline silicon and the third layer
being constituted by an upper layer of high-fusing metal containing silicon
without a 10 substantially pure high-fusing metal layer directly thereon;
and wherein the source or drain regions of .said insulated gate type field
effect transistors are provided in said semiconductor body in
self-alignment with at least the second layer of polycrystalline 15
silicon. The present invention will now be described in greater detail by
way of example with reference to the accompanying drawings, wherein:-
Figure lA is a partial sectional view showing 20 a memory cell structure
within the memory array of a preferred form of a semiconductor memory
device; Figure 1B is a partial sectional view showing the structure of a
MISFET which is formed in the periphery 



of the memory array of the semiconductor memory device; 25           Figure
1C is a partial sectional view of a    -5- portion in which a first layer
of wiring and a second layer of wiring intersect within the memory array of
the semiconductor memory device; Figure 2 is a circuit diagram of a 64 kbit
5      D-RAM; Figure 3 is a plan view of the IC chip of the 64 kbit D-RAM;
Figure 4 is a perspective sectional view of a memory cell; 10
Figure 5 is a perspective sectional view of a dummy cell; Figure 6 is a
partial perspective sectional view of a semiconductor device which
constitutes a peripheral circuit; 15               Figure 7 is a plan view
of the memory array and dummy array; Figure 8 is a plan view showing the
basic pattern of a field insulating film within the memory array; 20
Figure 9 is a plan view showing the basic pattern of a first layer of
polycrystalline silicon within the memory array; 



Figure 10 is a plan view of the semiconductor device which constitutes the
peripheral circuit; and    - 6 - Figures 11 to 26 are sectional views of
the 64 kbit D-RAM during the various steps in the manufacturing process
thereof. The present invention will be described in 5      conjunction with
practicable embodiments, as applied to a 64 kbit D-RAM of the one-device
cell type. Referring first to Figure 1A, two memory cells are formed on a
P-type silicon substrate 101. More specifically, a film 105 of field
silicon oxide 10     SiO2 for insulating isolation is formed in the
substrate 101, and the memory cells[err] are respectively formed in the
upper surface parts of the substrate 101 surrounded with a field [err] film
105. 15               The memory cell [err] is constructed of a MISFET
whose source and drain regions are N -type regions 119 _    -7 - and 120
formed in the selected parts.of the substrate 



101, respectively, and whose gate electrode is a conductor layer of a
multilayer structure consisting of a polycrystalline silicon layer 114 and
a silicon-containing molybdenum 5     layer 129 that are formed through a
gate SiO2 film 109 on the surface of the substrate 101 between the
[err]-type regions 119 and 120; and a charge storing capacitor whose one
electrode (plate electrode) is a polycrystalline silicon layer 108, whose
dielectric 10     layer is an Si N  film 106 and whose other electrode 3 4
is an N-type inversion layer (not shown) that is induced under the gate
SiO2 film 106. On the other hand, the memory cell [err] is constructed of a
MISFET whose source and drain regions are [err]-type 15     regions 121 and
122 formed in the selected parts of the substrate 101, respectively, and
whose gate electrode is a conductor' layer of a multilayer structure
consisting of a polycrystalline silicon layer 114 and a silicon- containing
molybdenum layer 129 that are formed through 20     a gate [err] ilm 109 on
the surface of the substrate 101 between the [err]-type regions 121 and
122; and the charge storing capacitor whose one electrode (plate electrode)
is the polycrystalline silicon layer 108, whose dielectric layer is the
[err] film 106 and whose 25     other electrode is the N-type inversion
layer induced    



-8- under the gate [err] film 106. As apparent from the figure, the
polycrystalline silicon layer 108 serves as the common electrode of the
capacitors in all the memory cells.  The N-type 5      inversion layer -is
induced by applying a supply voltage [err] to this polycrystalline silicon
layer 108.  Although the common electrode of the capacitors is made of the
polycrystalline silicon layer of comparatively high resistivity, it does
not affect the operating speed 10      of the D-RAM at all because the
fixed voltage (supply voltage [err]) is normally applied thereto. The
multilayer-structure conductor layer (114, 129) is the gate electrode of
the MISFET and is also a wiring layer called "word line".. 15
Formed on the multilayer-structure conductor layer (114, 129) as an
inter-layer insulating film is a phospho-silicate glass (PSG) film 118,
which is overlaid with a data line DL that is made of aluminium and that is
connected to the N+-type regions 119 and 122. 20           Referring to
Figure 1B, a single MISFET is formed on the P-type silicon substrate 101.
By way of example, this MISFET has its source region, drain region, gate
insulating film, and gate electrode made up of an N+ -type region 123,
[err] type region 124, gate [err] film 109, and 25      conductor layer of
a multilayer structure consisting   



of a polycrystalline silicon layer 11-4 and a silicon- containing
molybdenum layer 129, respectively.  The same multilayer-structure
conductor layer (114, 129) as that of the gate electrode is connected to
the 5      N -type region 123, while a conductor layer (wiring layer) 127
made of alumi    is connected to the [err]-type region 124.  The MISFET of
such structure constitutes a peripheral circuit, for example,a sense
amplifier. In the following, there will be stated effects 10    which are
attained by the construction of the present invention: (1) The word line
and the gate electrode of the MISFET in the peripheral circuit can
sufficiently endure the temperature of impurity diffusion for forming the
15      source and drain regions, and their principal constituent is the
high-fusing metal material of low resistivity. It is accordingly possible
to form the source and drain regions in the selected parts by employing the
gate electrodes as a mask, so that the occupying area 20      of the
MISFETs becomes small.  Accordingly, a highly packaged D-RAM can be
obtained. In addition, the operating speed becomes higher than in a D-RAM
which uses polycrystalline silicon for word lines etc. More specifically,
the resistivity of the multilayer-structure 25      conductor layer is 80
to 150 [err]cm, which is about one order   



- 10 - lower than the resistivity of the polycrystalline silicon used in
the prior-art D-RAM. Accordingly, a D-RAM which is shorter in the delay
time of signals than the prior-art D-RAM can be obtained. 5             (2)
As the word line, there is employed the conductor layer of the multilayer
structure consisting of the polycrystalline silicon layer and the
high-fusing metal layer formed thereon. That is, the lower conductor layer
of the word line is made up of the polycrystalline 10      silicon layer
which is good in the step coverage and the close adhesion to an insulating
film, especially [err] film. Accordingly, even when the inter-layer
insulating film between the plate electrode of the capacitor being the
first layer and the word line 15      being the second layer is formed to
be thick to the end of reducing the capacitance between lines, the breaking
of the word line is difficult to occur. That is, even when the step S from
the surface of the gate [err] film 109 to the surface of the inter-layer
insulating 20      film 110 becomes large as shown in Figure 1C, the
multilayer-structure conductor layer (114, 129) used as the word line is
difficult to break. Therefore, the inter-layer insulating film 110 can be
formed sufficiently thick by, for example, the CVD (Chemical 25      Vapour
Deposition) process without relying on the oxidation  



of the polycrystalline silicon layer 108 used as the plate electrode.  In
consequence, the capacitance between lines becomes low, 80 that the time
constant of the word line becomes small and that the propagation 5
delay time of signals is sufficiently shortened. On the other hand, in case
the conductor layer made only of the high-fusing metal material is employed
as the word line as disclosed in the literature mentioned before, there is
the problem that the word line breaks 10      in the part in which the
plate electrode of the capacitor and the word line intersect. 'The reason
is that the conductor layer must be formed by sputtering or the like, so
the step coverage of the word line is inferior. Moreover, the conductor
layer is bad in the close 15      adhesion to the SiO2 film.  Accordingly,
the inter-layer insulating film between the plate electrode and the word
line cannot be thickened. Consequently, even when the resistance of the
word line is made low by the use of the high-fusing metal material, the
capacitance 20      between lines becomes large, and the time constant of
the word line does not become sufficiently small. Therefore, the
propagation delay time of signals is not sufficiently shortened. (3) The
high-fusing metal layer (molybdenum layer) 25      which is the upper layer
of the multilayer-structure  



-12- conductor layer contains the semiconductor (silicon) which is the same
material as that of the lower layer. Owing to this semiconductor, the close
adhesion between the high-fusing metal layer of the upper layer and the
semiconductor layer of the lower layer is ensured. In order to prevent both
the layers from being separated by any heat treatment, for example, thermal
diffusion, after the formation of the multilayer-structure conductor layer,
the Si content of the semiconductor layer should 10      preferably be
about 40 weight-% or more. (4) Si3N4 (silicon nitride) is employed as the
dielectric of the charge storing capacitor. The specific inductivity of
Si3N4 is about double that of [err] which is usually used as the dielectric
of a capacitor. Therefore, 15      the capacitance per unit area of the
capacitor employing Si3N4 is large. As a result, the occupying area of the
capacitors can be reduced, and the high packaging of the D-RAM can be
achieved. (5) Since the second layer of wiring in the multilayer 20
structure overlies the polycrystalline silicon layer, it is capable of
direct contact with the semiconductor regions formed in the semiconductor
substrate. Accordingly, the layout of the second layer of wiring can be
made versatile. 25            The 64 kbit D-RAM of the present embodiment 



-13- will now be described in greater detail. Figure 2 is a circuit diagram
of the 64 kbit D-RAM according to the present invention. The principal
portions of this D-RAM are a memory array M-ARY which 5     is composed of
a plurality of memory cells [err] and peripheral circuits, i. e., a sense
amplifier [err] a dummy array D-ARY, a column switch [err], a row decoder
and column decoder RC-DCR, an address buffer ADB, a data input buffer DIB,
and a data output buffer DOB. 10           The M-ARY is an area where the
memory cells [err] each being a. unit for storing an information gather,
and the peripheral circuits perform such functions. as selecting one memory
cell M-CEL and reading, amplifying and delivering the information. More
specifically, 15      the ADB converts address signals [err] entered from
outside an IC, into proper signals and then transmits the converted signals
to the RC-DCR. On the basis of these signals, the RC-DCR selects one word
line, e. g., [err] and a pair of data lines DL 20      and DL
corresponding to one column switch.  As a result, one M-CEL is selected.
The M-CEL stores the information in the form of the presence or absence of
charges in a charge storing capacitor Cs. When a gate MISFET [err] is
turned "on" by the signal applied 



25      to the [err] the information is read out onto the [err]    -14 - in
the form in which the charges in the [err] are discharged. The SA1
amplifies the read information, and the amplified information is delivered
via the DOB. Now, the layout pattern of the 64 kbit D-RAM circuit shown in
Figure 2 will be described with reference to Figure 3. Two memory arrays
[err] and [err] each being constructed of a plurality of memory cells
M-CELs are arranged centrally of a chip.  They occupy about 60 % 10      of
the area of the chip.  In the peripheries of the memory arrays, there are
arranged as in the figure the peripheral circuits shown in Figure 2,
namely, sense amplifiers [err], row decoders [err] and [err] column
switches [err] and dummy 15      arrays D-ARY1 and D-ARY2 which correspond
to the respective memory arrays, and an address buffer ADB, a column
decoder C-DCR, a data input buffer DIB and a data output buffer DOB which
is common to the two memory arrays. 20           As illustrated in Figure
2, in the M-ARY1 by way of example, 256 word lines WIs extending from the
[err] intersect with 256 data lines[err] which extend from the C-DCR and
through the [err]as well as the D-ARY 



in a manner to be orthogonal to the WLs.  One M-CEL 25      is         in
correspondence with each point of intersection.    - 15 - As shown in
Figure 3, the WL is much longer than the DL. Therefore, it is indispensable
to the fast operation of the D-RAM to shorten the propagation delay time of
a signal on the WL. 5                In addition to the above referred to
circuits, there are arranged a read/write signal generator R/W-SG, a RAS
(row address) signal generator RAS-SG, a RAS-system signal generator [err]
a CAS (column address) signal generator CAS-SG, a CAS-system signal
generator 10     SG2, a main amplifier MA and a V   voltage generator V -G.
BB Along the upper edge and lower edge of the chip, bonding pads P-RAS,
P-WE, [err] [err]  for introducing inputs 15     from outside the D-RAM IC
into the IC chip are arranged as shown. A preferred structure of the 64
kbit D-RAM will now be described in greater detail with reference to
Figures 4, 5 and 6. 20               Referring to Figure 4, the structure
of a single memory cell M-CEL, includes: a P-type semiconductor 



substrate 1, a comparatively thick insulating film 2 (hereinafter referred
to as a "field insulating film") made of SiO2, a comparatively thin
insulating film 3    -16- (hereinafter referred to as a "second gate
insulating film") made of [err] a multilayer insulating film 37
(hereinafter referred to as a "first gate insulating film") made of an
[err]  film and an [err]  film overlying it, 5      [err]-type
semiconductor regions 4 and 5, a first polycrystalline silicon layer 6, an
N-type surface inversion layer 7, a second polycrystalline silicon layer 8,
a molybdenum layer 30 containing silicon, a PSG (phospho-silicate glass)
layer 9, and an aluminium layer 10. 10               The MISFET   in the
single memory cell M-CEL has its substrate, source region, drain region,
gate insulating film and gate electrode formed from the above referred to
P-type semiconductor substrate 1, N -type semiconductor region 4,
[err]-type semiconductor region 5, 15     second gate insulating film 3 and
a multilayer electrode consisting fo the second polycrystalline silicon
layer 8 and the silicon-containing molybdenum layer 30, respectively.   The
multilayer electrode is used as, for example, the word line        shown in
Figure 2.   The 20     aluminium layer 10 connected to the [err]-type
semiconductor region 5 is used as, for example, the data line [err 



shown in Figure 2. On the other hand, the capacitor for storage
(information storing capacitor) [err] in the memory cell    -17- M-CEL has
its one electrode, dielectric layer and other electrode made up of the
first polycrystalline silicon layer 6, first gate insulating film 37 and
N-type surface inversion layer 7, respectively.   Since the supply voltage
5      [err] is applied to the first polycrystalline silicon layer 6, it
induces the N-type surface inversion layer 7 in the surface of the P-type
semiconductor substrate 1 owing to the field effect through the first gate
insulating film 37. 10               Referring now to Figure 5, the
structure of a single dummy cell D-CEL includes: N -type semiconductor
regions 11 to 14, a first polycrystalline silicon layer 15, a multilayer
first gate insulating film 38 consisting of an SiO2 film and an Si N4 film
overlying 15     it, an N-type surface inversion layer 16, second
polycrystalline silicon layers 17 and 18, molybdenum layers 31 and 32
containing silicon, and an aluminium layer 19. A MISFET [err]    in the
single dummy cell D-CEL 20     has its substrate, drain region, source
region, gate insulating film and gate electrode made up of 



the P-type semiconductor    substrate 1, [err] -type semiconductor region
11, [err]-type semiconductor region 12, second gate insulating film 3 and a
multilayer electrode consisting of the second polycrystalline silicon layer
17 and the silicon-containing 5     molybdenum layer 31, respectively.
This multilayer electrode extends on the P-type semiconductor substrate 1
as, for example, a dummy word line [err]2 shown in Figure 2. The aluminium
layer 19 connected to the N -type semiconductor region 11 extends on the
P-type 10      semiconductor substrate 1 as, for example, the dummy data
line DL    shown in Figure 2. A MISFET QD2 in the dummy cell D-CEL has its
substrate, drain region, source region, gate insulating film and gate
electrode made up of the P-type semiconductor 15      substrate 1,
[err]-type semiconductor region 13, [err]-type semiconductor region 14,
second gate insulating film 3 and a multilayer electrode consisting of the
second polycrystalline silicon layer 18 and the silicon-containing
molybdenum layer 32, respectively.  This multilayer 20      electrode is
supplied with a discharge signal [err] shown in, for example, the dummy
cell D-CEL in Figure 2. A capacitor Cds in the dummy cell D-CEL has its one
electrode, dielectric layer and other electrode made up of the first
polycrystalline silicon layer 



25      15, first gate insulating film 38 and N-type surface    -19-
inversion layer 16, respectively.   Since the supply voltage [err] is
applied to the first polycrystalline silicon layer 15, it induces the
N-type surface inversion layer 16 in the surface of the P-type
semiconductor 5      substrate 1 owing to the field effect through the
first gate insulating film 38. Figure 6 is a partial perspective sectional
view which shows the structure of devices in the peripheral circuit that is
formed in the periphery of the memory 10     array M-ARY of the D-RAM, for
example, an active restore AR, that is shown in Figure 2.   The devices in
the peripheral circuit are formed from [err]-type semiconductor regions 20
to 23, second polycrystalline silicon layers 24 to 27, molybdenum layers 33
to 36 containing silicon, 15     and an aluminium layer 28. A MISFET Q   in
the active restore [err] shown in Figure 2 has its substrate, source
region, drain region, gate insulating film and gate electrode made up of
the P-type semiconductor substrate 1, [err]-type 20     semiconductor
region 20, [err]-type semiconductor region 21, second gate insulating film
3 and a multilayer electrode consisting of the second polycrystalline
silicon layer 24 and the silicon-containing molybdenum layer 33,
respectively. 



A MISFET  [err]  in the active restore [err] has its    -20 - substrate,
source region, drain region, gate insulating film and gate electrode made
up of the P-type semiconductor substrate 1, [err] type semiconductor region
22, [err]-type semiconductor region 23, second gate insulating film 5
3 and a multilayer electrode consisting of the second polycrystalline
silicon layer 27 and  the silicon-containing molybdenum layer 36,
respectively.  This multilayer electrode is supplied with an active restore
control signal [err] shown in Figure 2. rg 10            A capacitor [err]
in the active restore [err] has its one electrode and dielectric layer made
up of a multilayer electrode consisting of the second polycrystalline
silicon layer 25 and the silicon-containing molybdenum layer 34, and the
second gate insulating film 3, respectively.- 15       The multilayer
electrode is continuously connected to the already-stated multilayer
electrode which is used as the gate electrode of the MISFET [err]   A part
25a of the second polycrystalline silicon layer 25 constituting the above
multilayer electrode is directly 20       connected to the N+-type
semiconductor region 22 of the MISFET [err]   The reason is that, when the
second polycrystalline silicon layer 25 and the [err]-type semiconductor 



region 22 are connected through an aluminium   wiring layer, the contact
area between the second polycrystalline 25       silicon layer 25 and the
aluminium  wiring layer is necessary,    -21- so the wiring density cannot
be enhanced. Accordingly, the connection means stated above is adopted for
enhancing the wiring density. The other electrode of the aforementioned
capacitor 5       [err] is formed by an inversion layer which is formed in
the surface of the semiconductor substrate 1. This inversion layer is
established by a voltage supplied to the multilayer electrode. The
inversion layer is continuous to an [err]-type semiconductor region which
10       is formed in the semiconductor substrate I and to which the active
restore control signal [err] in Figure 2 is applied, though the region is
not shown in Figure 6. A multilayer electrode consisting of the second
polycrystalline silicon layer 26 and the silicon-containing 15
molybdenum layer 35 is one electrode of a capacitor [err] shown in Figure
2. A part of the multilayer electrode is directly connected to the source
region of a MISFET QS5 shown in Figure 2, likewise to the capacitor [err]
while the other part is continuously 20       connected to the gate
electrode of a MISFET QS7 Referring now to Figures 7, 8, 9 and 10, layout 



patterns in the 64 kbit D-RAM will be described. The layout patterns of the
memory array M-ARY and the dummy array D-ARY will be described with
reference    -22- to Figure 7. The memory array M-ARY shown in Figure 7 is
such that a plurality of memory cells M-CELs as showninFigure 4 are arrayed
on the semiconductor substrate 1. On the 5      other hand, the dummy array
D-ARY shown in Figure 7 is such that a plurality of dummy cells D-CELs as
shown in Figure 5 are arrayed on  the semiconductor substrate 1. First, the
memory array M-ARY shown.in Figure 7 is constructed as stated below. lO
In order to isolate from one another the plurality of memory cells M-CELs,
each being constructed of the MISFET    and the storage capacitor [err], in
the surface of the semiconductor substrate 1, the field insulating film 2
is formed in a manner to have a basic pattern shown in Figure 8. Unlike
such basic pattern rule, a field insulating film 2a is arranged under a
contact hole [err] for applying the supply voltage Vcc to the first
polycrystalline silicon layer 6.  It is accordingly 20      possible to
prevent the fault that an aluminium - silicon alloy which is produced on
the basis of the interaction 



between the aluminium  layer and the polycrystalline silicon layer near the
contact hole [err] penetrates the insulating film immediately underlying
the contact 25      hole [err] and undesirably reaches the surface of the
- 23- semiconductor substrate 1. On the field insulating film 2 and the
first gate insulating film 37, the first polycrystalline silicon layer 6
which is used as one electrode of the storage 5     capacitor [err] in the
memory cell M-CEL is formed in a manner to have a basic pattern shown in
Figure 9. Further, on the first polycrystalline silicon layer 6, word lines
WL    to WL    each of which is formed by the multilayer wiring composed of
the second 10     polycrystalline silicon layer 8 and the
silicon-containing molybdenum layer 30 in Figure 4 extend in the vertical
direction of Figure 7. Further, a power feed line [err]for supplying the
supply voltage Vcc through the contact hole [err] 15     to the
polycrystalline silicon layer 6 serving as one electrode of the storing
capacitor [err] extends in the lateral direction of Figure 7. On the other
hand, the data lines [err] each of which is formed by the alumi    layer 10
in 20     Figure 4 extend substantially in parallel with the 



power feed line[err] as shown in Figure 7.  The data line [err]is connected
to the drain region of the MISFET [err] in the memory cell M-CEL through a
contact hole [err], while the data line [err] is connected to 25     the
drain region of the MISFET [err] in another memory    -24- cell M-CEL
through a contact hole CH2.  Likewise to the data lines [err]      the data
lines [err] and DL    extend in the lateral direction of Figure 7, and in
predetermined parts thereof, they are connected 5     to the drain regions
of the MISFETs [err]in the memory cells M-CELs through contact holes.
Secondly, the dummy array D-ARY shown in Figure 7 is constructed as stated
below. The field insulating film 2 is formed on a part 10    of the surface
of the semiconductor substrate 1, while the first and second gate
insulating films 38 and 3 are formed on the other part of the surface of
the semiconductor substrate 1. On the field insulating film 2 and the gate
insulating 15    film 38, first polycrystalline silicon layers 15a and 15b
extend in the vertical direction as viewed in Figure 7 and in a manner to
be spaced from each other. The width of each of the first polycrystalline
silicon layer.15a and 15b is very important in determining 



20    the capacitance value of the capacitor Cds in the dummy cell D-CEL.
The N -type semiconductor region 14 shown in Figure 5 is located between
these first polycrystalline silicon layers 15a and 15b.  The N -type
semiconductor region 14 is used as the common earth 25    line of a
plurality of dummy cells D-CELs.    -25- Further, the dummy word line [err]
which is formed by the multilayer electrode consisting of the second
polycrystalline silicon layer 17 and the silicon- containing molybdenum
layer 31 in Figure 5 extends 5     on the first polycrystalline silicon
layer 15a.  This dummy word line [err] constructs the gate electrode of the
MISFET QD1 in the dummy cell D-CEL.  On the other hand, a control signal
line [err] which is formed by the multilayer electrode consisting of the
second 10     polycrystalline silicon layer 18 and the silicon-containing
molybdenum layer 32 in Figure 5 and which serves to apply the discharge
control signal [err] illustrated in Figure 2 is spaced from the dummy word
line [err] and extends in parallel therewith. This control signal 15
line [err] constructs the gate electrode of the MISFET [err]in the dummy
cell D-CEL. Similarly, the dummy word line DWL1 -2 and the control signal
line [err] extend in parallel with 



the dummy word line [err] and the control signal 20.    line [err] Further,
the data lines [err] and [err] extend from the memory array M-ARY as shown
in Figure 7.  The [err]  is connected to the drain region of the MISFET QD1
of the dummy cell D-CEL through a 25     contact hole CH3, and the DL12 is
similarly connected    -26- to the drain region of the MISFET [err]   in
another D-CEL through a contact hole [err] The layout pattern of a part of
the peripheral circuit, for example, the sense amplifier [err] shown in
Figure 2 is illustrated in Figure 10. In Figure 10, AR indicates an active
restore portion, and PC a circuit portion for precharging the data lines.
Two active restores [err] as shown in Figure 2 are 10       arranged in the
active restore portion AR.  That is, one active restore is constructed on
the side of arrow A shown in Figure 10, while the other active restore on
the side of arrow B. In the active restore portion AR, active restore
control signal lines [err] 15       and a supply voltage line [err] which
are common to the respective active restores are arranged as shown in
Figure 10. 



On the other hand, in the precharging circuit portion PC, two data line
precharging circuits corresponding 20       to the two active restores are
arranged.  In the precharging circuit portion PC, a potential line [err] a
precharge control signal [err] and the data lines DL11 DL11 [err] and DL12
extending to the memory array M-ARY in Figure 7 are arranged as shown in
Figure 10.    -27- The MISFETs [err]and the capacitors [err] and [err] in
Figure 2 are arranged as shown in Figure 10. Now, the manufacturing process
of the 64 kbit D-RAM will be described with reference to Figures 11 5
to 26.  In each of the figures, X1 denotes a sectional process diagram of a
section [err] of the memory array M-ARY shown in Figure 7, X2 a sectional
process diagram of a section X2 - X2 of the active restore AR shown in
Figure 10, and X a sectional process 3 10      diagram of a section X  - X3
of the active restore AR shown in Figure 10. As shown in Figure 11, an
oxide film 102 and an insulating film which does not allow oxygen to pass
therethrough, i. e., an oxidation-proof film 15       103 are formed on the
surface of a semiconductor substrate 101. 



As favourable specific         materials of the semiconductor substrate
101, oxide film 102 and oxidation-proof film 103, there are respectively
used a P-type single- 20       crystal silicon (Si) substrate having the
(100) crystal, a silicon dioxide [err] film and a silicon nitride [err]
film. The SiO2 film 102 is formed to a thickness of approximately 500 A by
the surface oxidation of the    -28 - Si substrate 101, for-the following
reason.  In the case where the Si 3N4 film 103 has been formed directly on
the surface of the Si substrate 101, a thermal distortion develops in the
surface of-the Si substrate 101 on 5      account of the discrepancy
between-the coefficients of thermal expansion of the Si substrate 101 and
the [err]film 103. Therefore, crystal defects are caused in the surface of
the Si substrate 101.  In order to prevent this drawback, the [err] film
102 is formed 10      on the surface of the Si substrate 101 before the
formation of the [err]  film 103. On the other hand, the Si 3N4 film 103 is
formed to a thickness of approximately 1400 A by, e. g. the CVD (Chemical
Vapour Deposition) process because it is 15      used as a mask for the
selective oxidation of the Si substrate 101 as will be described in detail
later. 



In order to remove the selected parts of the [err] film 103 which overlie
those areas of the surface of the Si substrate 101 where a comparatively
thick 20      insulating film or -a field insulating film, a photoresist
film 104 is first formed on selected areas of the surface of the Si 3N4
film 103 as an etching mask-.- Under this state, the exposed parts of the
Si N film 103 are removed 3 4    -29- by, e. g., the plasma etching capable
of high-precision etching. Subsequently, in order to prevent the so-called
inversion layer or a layer of the conductivity type 5     opposite to that
of the Si substrate 101 from being formed in the surface of the substrate
on which the field insulating film is formed, an impurity of the same
conductivity type as that of the Si substrate 101 or a P-type impurity is
introduced into the substrate 10     through the [err] film 102 exposed in
the state in which the photoresist film 104 is left as shown in Figure 12.
The ion implantation is favourable as a method of intro- ducing the P-type
impurity. By way of example, boron ions of the P-type impurity are
implanted into the Si 15  -  substrate 101 at an implantation energy of 75
keV. 2 



An ion dose at this time is [err]   atoms/cm The field insulating film 105
is formed on the selected areas of the surface of the Si substrate 101. As
shown in Figure 13, after removing the photoresist 20     film 104, the
selected areas of the surface of the Si substrate 101 are oxidized by the
thermal oxidation em plying.the Si3N4 film 103 as a mask, thereby to
form.the [err] film 105 (hereinbelow, called "field SiO2 film") which is
approximately 9500 A thick.  During    -30- the formation of the field SiO2
film-105, the ion-implanted boron is introduced into the Si substrate 101
by the drive-in diffusion, and a P-type inversion preventive layer (not
shown) having a predetermined depth is 5     formed directly under the
field [err] film 105. In order to expose the areas of the surface of the Si
substrate 101 where the field [err] film 105 is not formed, the Si 3N4 film
103 is removed with, e. g., a hot phosphoric acid [err] solution.
Subsequently, 10      the [err] film 102 is removed with, e. g., a fluoric
acid (HF) solution. Then, the selected areas of the surface of the Si
substrate 101 are exposed as shown in Figure 14. In order to obtain the
dielectric layers of the 15       capacitors [err] in the memory cells
M-CELs and 



dummy cells D-CELs, a first gate insulating film 106 is formed on the
exposed areas of the surface of the Si substrate 101 as shown in Figure 15.
First, an 0 [err] film being approximately 150 A thick is formed 20
by thermally oxidizing the exposed areas of the surface of the Si substrate
101, whereupon an [err] film being 0 approximately 200 A thick is formed on
the entire surface    -31- by the CVD process.  Accordingly, the first gate
insulating film 106 is a multilayer film consisting of the [err] film and
the overlying [err] film. The reason why the [err]film is deliberately 5
used as the first gate insulating film 106 in this manner, is that the
specific inductivity of Si N 3 4 is about double greater than that of [err]
as stated before. That is, even when the occupying areas of the capacitors
[err]  are made small by forming 10     the dielectric layers thereof by
the use of the substance exhibiting the great specific inductivity,
sufficient charge-storing quantities are attained. The reason why the thin
[err] film is formed before the formation of the [err] film, is that the
formation 



15     of the [err]  film directly on the Si substrate 101 is unfavourable
as already described. In order to use it as one electrode of each of the
capacitors in the memory cells and dummy cells, a first conductor layer 107
is formed on the entire 20      surface of the Si substrate 101 as shown in
Figure 16. More specifically, e. g. a polycrystalline silicon layer 107 is
formed on the entire surface of the Si substrate 101 as the first conductor
layer 107 by the CVD process.  The thickness of the polycrystalline silicon
-32- layer 107 is approximately 4000 [err].  Subsequently, in order to
lower the resistance of the polycrystalline silicon layer 107, an N-type
impurity, e. g., phosphorus is introduced into the polycrystalline silicon
layer 5      107 by the diffusion process.  As a result, the resistance of
the polycrystalline silicon layer 107 becomes approximately 30 [err] per
square. In order to bring the first conductor layer or first
polycrystalline silicon layer 107 into a predetermined 10      electrode
configuration, the selected parts of the first polycrystalline silicon
layer 107 are removed by the photoetching process as shown in Figure 17,
thereby to form electrodes 108. The plasma etching capable of
high-precision etching is suitable as a 



15      method for the selective removal of the first polycrystalline
silicon layer 107. Subsequently, in the state in which the first gate
insulating film 106 or the [err] film and [err] film is/are fully left, the
surface of the electrode 20       108 made of the polycrystalline silicon
layer 107 is oxidized by a heat treatment so as to form an [err] film 110
being approximately 2200 [err] thick. This SiQ2 film 110 performs the
function of the inter-layer insulation    -33 - between the electrode 108
and an electrode made of second polycrystalline silicon to be stated later.
At this time, a region covered with the Si 3N4 film or any other region
than the surface of the electrode 5      108 is not oxidized because the
Si3N4 film is the oxygen-impermeable insulating film or the oxidation-
proof film as already described. In order to obtain the gate insulating
films of the MISFETs in the memory array M-ARY, the dummy array 10
D-ARY and the peripheral circuit portion, a second gate insulating film 109
is formed as shown in Figure 18. First, the exposed parts of the first.gate
insulating film 106 or the[err]  film as well as [err] film are removed to
expose the corresponding parts of the surface 15     of the Si substrate
101.  The Si 3N4 film is removed 



with, e. g., a hot phosphoric acid (H3P04) solution and by employing an
[err]film 110 as a mask, whereupon the SiO2 film being the exposed first
gate insulating film is removed with, e. g., a fluoric acid (HF) solution.
20     Since the mask for the removal of the [err] film is the [err] film
110, the Si-3N4 film extends into the vicinity of the terminal part of the
oxide film 110. At this time, the [err]film is somewhat etched laterally
from the terminal part of the oxide film 110. Since, however,    the film
is as thin as 200 [err], it may be said that an overhang scarcely appears.
On the other hand, in removing the SiO2 film which is the first gate
insulating film, it is removed by lightly etching the whole surface 5
without employing any mask.  At this time, it is somewhat etched laterally
from the terminal part of the Si N .3 4 film, but an overhang scarcely
appears because it is as thin as 150 Subsequently, the exposed areas of the
surface 10     of the Si substrate 101. are thermally oxidized, whereby the
second gate insulating film 109 being approximately 500 [err] thick is
formed on the surface. Accordingly, the second-gate insulating film 109 is
made of SiO2. Simultaneously with the formation of the second gate 15
insulating film or second gate [err] film 109, the 



[err] film 110 is lightly oxidized again. At this time, the very small
overhang is removed. In order to regulate the low threshold voltages of the
MISFETs [err]  shown in Figure 2, 20     a P-type impurity is introduced
into the substrate surface through the second gate SiO2 film 109 by the ion
implantation process as shown in Figure 19. Boron, for example, is used as
the P-type impurity. Preferably,    -35- the implantation energy is 75 keV,
and the dose of ions is[err] Since the ion implantation at this time does
not use any selective mask at all, the boron is also introduced 5      into
the surface parts of the substrate where other MISFETs, e. g[err]
and      are to be formed. In order to regulate the threshold voltages of
the MISFETs having threshold voltages higher than those of the MISFETs
[err]shown in Figure 2, 10     for example, the MISFETs [err] in the memory
cells, the MISFETs [err] in the dummy cells or the MISFETs [err] and [err]
in the active restores, a mask for ion implantation or photoresist film 111
is formed on the parts of the second gate SiO2 film 109 corresponding 15
to the channel regions of the MISFETs [err] and [err]as illustrated in
Figure 20, and it is not 



formed on the channel regions of the MISFETs [err] [err]   Under this
state, boron ions are implanted. Preferably, the implantation energy is 20
75 keV, and the dose of the ions is 1.0 x 1011 atoms/cm2 As a result, the
impurity concentrations of the parts of the substrate surface where the
MISFETs [err] [err] are to be formed are raised more,    so that these
MISFETs have the high threshold values. The so-called direct contact [err]
or the contact hole for connecting one electrode 25 of the capacitor [err]
directly to the N -type semiconductor region 22 of the MISFET QS4 as
explained with reference to Figure 6, is formed by the selective etching of
the second gate [err] film 109 and by employing a photoresist film 112 as a
mask as illustrated in Figure 21. The second conductor layer is formed on
the whole 10     surface of the Si substrate 101 in order to use it as the
gate electrodes of all the MISFETs and the wiring layer. More specifically,
as shown in Figure 22, a conductor layer of a multilayer structure
consisting of, e. g., a polycrystalline silicon layer 113 and 15     a
silicon-containing molybdenum layer 128 is formed on the whole surface of
the Si substrate 101 as the second conductor layer.  The
multilayer-structure conductor layer is formed as stated below. 



First, the polycrystalline silicon layer 113 20    is formed on the whole
surface of the Si substrate 101 by the CVD process. The thickness of this
polycrystalline silicon layer 113 is approximately 2000 A. Subsequently, in
order to lower the resistance, the polycrystalline    - 37 - silicon layer
113 is doped with an N-type impurity, for example, phosphorus by the
diffusion process. As a result, the resistance of the polycrystalline
silicon layer 113 becomes approximately 30 sl per square. During such phos-
5    phorus treatment, the phosphorus impurity is introduced into the Si
substrate 101 through the direct contact hole [err] Next, the
silicon-containing molybdenum layer 128 is formed on the whole surface of
the polycrystalline silicon 10     layer 113 to a thickness of
approximately 3000 [err] by, e.g., the co-sputtering process. At this time,
the silicon content should preferably be at least 40 weight-Z as stated
before. The resistivity of the multilayer-structure conductor layer thus
obtained is 80 to 150[err] 15          The second conductor layer or the
multilayer- structure conductor layer consisting of the second
polycrystalline silicon layer 113 and the silicon- containing molybdenum
layer 128 is selectively removed into predetermined electrode or wiring
shapes by the 



20     plasma etching., As illustrated in Figure 23, the
multtlayer-structure conductor after the etching forms the word lines [err]
, drummy word lines [err]and [err] and control signal lines [err]    -38-
shown in Figure 7 and also forms the-active restore control signal line
[err] electrodes of the capacitors [err]  and gate electrodes of the
MISFETs [err] to shown in Figure 10. 5               In order to form the
source and drain regions of the MISFETs in the selected parts of the Si
substrate 101, an N-type impurity, e. g., arsenic is introduced into the Si
substrate 101 through the second gate insulating film or SiO2 film 109 as
illustrated in 10        Figure 24.  The ion implantation is favourable as
a method of introducing the N-type impurity. By way of example, arsenic
ions are implanted into the Si substrate 101 at an implantation energy of
80 keV. The dose of the ions at this time is [err] 15             An
inter-layer insulating film is formed on the whole surface of the Si
substrate 101. More specifically, an inter-layer insulating film 118, e.
g., a phospho-silica glass (PSG) film being approximately 8000 [err] thick
is formed on the whole surface of the Si substrate 20        101 as shown
in Figure 25.  This PSG film 118 serves 



also as a getter for sodium ions which affect the characteristics of the
MISFETs.    -39- Contact holes are formed in the -PSG film 118 and the
second gate SiO2 film 109 for the connections between a third conductor
layer and the multilayer-structure conductor layer consisting of the second
polycrystalline silicon layer and the silicon-containing molybdenum layer
and between the source and drain regions and the third conductor layer.
That is, as shown in Figure 25, the PSG film 118 and the second gate [err]
film 109 are selectively etched to form the contact holes [err] 10       to
[err] Subsequently, in order to flatten the PSG film 118, this film is
heat-treated at a temperature of approximately. [err]. The heat treatment
at this time subjects the ion-implanted arsenic impurity to 15       the
drive-in diffusion, and the [err]type semiconductor regions 119 to 126
having a predetermined depth are formed. These [err]-type semiconductor
regions 119 to 126 become the source and drain regions. In order to form
the power feed line [err and 20       the data lines [err] and  1-2 shown
in Figure 7, the third conductor layer, e. g. aluminium 0 



layer being 12000 A thick is first formed on the whole surface of the Si
substrate 101. Subsequently, this aluminium layer is selectively etched to
form the power    -40- feed line [err], data line [err]and-wiring layer 127
as shown in Figure 26. The 64 kbit D-RAM is produced by the process
explained above. 5           As apparent from the foregoing process, the
gate electrodes (multilayer-structure conductor layer) of all the MISFETs
in the D-RAM are simultaneously formed. It is accordingly easy to make the
electrical characteristics, e. g., threshold voltages Vth of the respective
MISFETs 10     uniform. As stated before, the conductor layer of the
multilayer structure causing no separation is employed as the gate
electrodes of the MISFETs. Therefore, even when circuits such as,
especially, the sense 15-   amplifier amplifying minute signals are
constructed of the MISFETs of such gate electrodes, no problem is involved.
In the foregoing process, a modification to be stated below is possible. 20
In Figure 23, after the polycrystalline silicon layer 113 and the
silicon-containing molybdenum layer 



128 have been selectively removed, the exposed parts of the second gate
insulating film 109 are further removed continually by the etching so as to
expose 25     the surface parts of the substrate 101.    Next, the exposed
parts of the surface of the Si substrate 101 are thermally oxidized to form
an [err] film having a thickness of approximately 100 in order that the
surface parts to form the source 5      and drain regions of the MISFETs
may not be contaminated. Simultaneously with the formation of the [err]
film, the surfaces of the polycrystalline silicon layer 113 and the
silicon-containing molybdenum layer 128 which form the foregoing
multilayer-structure conductor 10      layer are oxidized, with the result
that these surfaces are also formed with an [err] film being approximately
300 A thick. This SiO film is formed in such a manner that silicon in the
silicon-containing molybdenum layer 15      128 precipitates.  Owing to the
precipitation of the silicon, the silicon content becomes lower than 40
weight-%, and the resistivity of the silicon-containing molybdenum layer
128 lowers. Accordingly, a D-RAM which is higher in the operating speed
than the foregoing 20      embodiment is obtained.  In an example, the
silicon content became below 40 weight-% after the formation 



of the [err] film, but separation etc. attendant upon a heat treatment
hardly occurred.    -42- It will be apparent from the above described
semiconductor memory device, the gate electrodes of the MISFETS
constituting the memory cells and the MISFETs constituting the peripheral
circuits are formed by the 5      second multilayer-structure conductor
layer comprising the polycrystalline silicon layer and the silicon-
containing molybdenum layer.   On the other hand, the electrodes of the
capacitors constituting the memory cells are formed by the first
polycrystalline silicon 10     layer. The above described semiconductor
memory device is also applicable to a 256 kbit D-RAM which requires a still
higher packaging or integration density and higher operating speed.  As the
high- 15     fusing metal material, tantalum, tungsten and titanium can be
used as well as molybdenum.    - 43 - CLAIMS. 1.      A semiconductor
memory device including: a memory 



cell array   in which a plurality of memory cells, each having a capacitor
and an insulated gate type field effect transistor, are formed in a
semiconductor body and are 5 arrayed in rows and columns; and peripheral
circuitry which is associated with said memory cell array and which is
constructed of insulated gate type field effect tran- sistors formed on
said semiconductor body; wherein one electrode of each of the capacitors is
made of a first 10 layer of polycrystalline silicon which is formed on an
insulating film formed on said semiconductor body; wherein a gate electrode
of each of the insulated gate type field effect transistors of said memory
cells and said peripheral circuitry is made-of only a two-layer structure
comprising 15 second and third layers, which two-layer structure is formed
on an insulating film formed on said semiconductor body, the second layer
being constituted by a lower layer of polycrystalline silicon and the third
layer being con- stituted by an upper layer of high-fusing metal containing
20 silicon without a substantially pure high-fusing metal layer directly
thereon; and wherein the source or. drain regions of said insulated gate
type field effect transistors are provided in said semiconductor body in
self-alignment with at least the second layer of polycrystalline silicon.
25 2.        A semiconductor memory device according to claim 1, wherein
the silicon content of said upper layer is at least 40 weight %.   



- 44 - 3.        A semiconductor memory device according to claim 1 or 2,
wherein said high-fusing metal of said upper layer is molybdenum. 4.
A semiconductor memory device according to 5 claim 1 or 2, wherein said
high-fusing metal of said upper layer is tungsten. 5.        A
semiconductor memory device according to claim 1 or 2, wherein said
high-fusing metal of said upper layer is tantalum. 10 6.        A
semiconductor memory device according to claim 1 or 2, wherein said
high-fusing metal of said upper layer is titanium. 7.        A
semiconductor memory device according to any of the preceding claims 1 to
6, wherein said 15 two-layer structure includes a thermal oxide layer which
is formed in its surface. 8.        A semiconductor memory device according
to any of the preceding claims 1 to 6, wherein said two-layer structure of
the respective insulated gate 20 type field effect transistors arrayed in
each column of said memory cell array are integrally formed in common and
serve as a word line of said memory cell array.    



- 45 - 9.        A method of manufacturing a semiconductor memory device as
claimed in claim 1, wherein said method includes the steps of: (a) forming
a first insulating film having 5   a lower layer of silicon oxide and an
upper layer of silicon nitride over a main surface of a silicon substrate,
said first insulating film covering first areas of said main surface in
which said capacitors are to be formed and second areas of said main 10
surface in which said insulated gate type field effect transistors for said
memory cells and peripheral circuit are to be formed; (b) forming a
polycrystalline silicon layer over substantially the entire area of said
main 15 surface, said polycrystalline silicon layer being doped with an
impurity and having its portions overlying parts of said first insulating
film formed over said first and second areas of said main surface; (c)
patterning said polycrystalline 20 silicon layer to form one electrode of
each of said capacitors in each first area, and to expose the part of said
first insulating film in each second area; (d) oxidizing said patterned
polycrystalline 25 silicon layer to form a silicon oxide film on said
patterned polycrystalline silicon layer;  



- 46 - (e) removing the parts of said first insulating film in said second
areas to expose the second areas of said main surface; (f) oxidizing the
exposed areas of said 5   main surface to form silicon oxide films on the
exposed areas of said main surface; (g) forming a two-layer conductive
structure over substantially the entire area of said main surface, said
two-layer conductive layer comprising 10 a lower layer of polycrystalline
silicon and an upper layer of high-fusing metal containing silicon, said
conductive structure extending over said silicon oxide film formed on said
patterned polycrystalline silicon layer and extending over 15 said silicon
oxide films formed on the second area of said main surface; and (h)
patterning said two-layer conductive structure to form gate electrodes of
said insulated gate type field effect transistors 20 and said word lines
and to form said interconnecting lines.    - 47 - 



10.       A method of manufacturing a semiconductor memory device according
to claim 9, wherein said lower layer of said conductive layer of multilayer
structure has a portion contacted with a portion of 5   one of said second
areas, and at least one of said interconnecting lines is contacted with the
portion of said second area. 11.       A method of manufacturing a
semiconductor memory device according to claim 9, wherein said 10
high-fusing metal of said upper layer is molybdenum. 12.       A method of
manufacturing a semiconductor memory device according to claim 9, wherein
said high-fusing metal of said upper layer is tungsten. 13.       A method
of manufacturing a semiconductor 15 memory device according to claim 9,
wherein said high-fusing metal of said upper layer is tantalum. 14.       A
method of manufacturing a semiconductor memory device according to claim 9,
wherein said high-fusing metal of said upper layer is titanium. 20  15.
A method of manufacturing a semiconductor memory device according to any
one of the preceding claims 9 to 14, wherein said conductive layers of the
respective insulated gate type field effect transistors arrayed in each
column of said memory 25 cell array are integrally formed in common and
serve as a word line of said memory cell array.   



- 48 - 16.       A method of manufacturing a semiconductor memory device
substantially as herein described with reference to Figures 17 to 19 of the
accompanying drawings. 5  17.       A 64 kbit D-RAM manufactured in
accordance with any one of the preceding claims 9 to 16. 18.       A
semiconductor memory device according to any one of the preceding claims 1
to 8, wherein the memory device is of the type in which memory data in 10 a
memory cell is detected by comparing two parallel data lines elongated in
proximity to each other.. 19.       A semiconductor memory device according
to any one of the preceding claims 1 to 8, wherein the first  layer of
polycrystalline silicon constituting 15 one electrode of each of the
capacitors is comprised of a single polysilicon layer on which no silicide
layers are formed.    


