
- 2144268 "A SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE" The present invention
relates to a semiconductor 5     integrated circuit device, and
particularly to an art which can be effectively adapted to semiconductor
integrated circuit devices that include semiconductor memory devices such
as random access memory (hereinafter referred to as RAM), read-only memory
(hereinafter 10    referred to as ROM), and the like. A semiconductor
memory device such as RAM or ROM is constituted by an electrically
conductive polycrystal- line silicon layer in which word lines are formed
together with gate electrodes of elements that form memory cells, 15    in
order to increase the degree of integration.  The electrically conductive
polycrystalline silicon layer has a sheet resistivity of as relatively high
as 30 to 40 ohms/D and causes the propagation of signals to be delayed. 20
In order to reduce the delay of signal propagation, it has been proposed to
form a metal wiring layer of a small resistivity (e.g., several
milliohms/D) in parallel with the wiring means, and connect them together
after every predetermined distance.    -2- However, we have found that the
above construction gives rise to the occurrence of a problem as described
below.  Namely, in case the metal wiring layer is 



broken due to defects during the manufacturing process, 5   resistance of
the wiring layer formed on the side remote from the broken portion becomes
extremely greater than that of the current which supplies signals to the
word lines. Electrically, however, the above-mentioned circuit and a memory
cell are coupled together via 10  the electrically conductive
polycrystalline silicon layer having relatively large resistivity. In other
words, the memory cell is selected even when the metal wiring layer has
been broken. Therefore, breakage in the metal wiring layer 15  in the
semiconductor memory device can no more be detected by the D.C. operation
test according to which output signals are simply checked by supplying
address signals to the semiconductor memory device. In the case where the
metal wiring  layer has 20  been broken, memory cells formed on the side
remote from the broken portion are served with select signals via the
electrically conductive polycrystalline silicon layer having relatively
large resistivity. Therefore, the time for selecting such memory cells 25
become longer than the time for selecting other memory cells.    The
above-mentioned D.C. operation    -3- test is not capable of detecting a
semiconductor memory device (hereinafter referred to as memory) which
contains memory cells that require different times for selection 



operation.  Consequently, memories having low reliability 5     are often
shipped. To sort out memories that are regarded defective, it is necessary
to perform an A.C.operation test according to which output signals are
examined after a predetermined period of time has passed from the supply of
address 10    signals, resulting in very cumbersome sorting operation. In
other words, attention must be given sufficiently to timings for supplying
signals to the memory that is to be tested and to timings for examining the
signals produced by the memory, requiring cumbersome testing 15
procedure. In particular, in the case of a memory contained in a
large-scale integrated circuit device such as one- chip microcomputer, in
general, it is not allowed to directly supply address signals from the
external unit 20    and to directly take out the output signals to the
external unit.  Accordingly, the A.C.operation test must be conducted by
giving attention to the delay time of a logic circuit interposed between a
terminal of one- chip microcomputer and an address input terminal of a 25
memory contained therein,as well as to the delay time    -4- of a logic
circuit interposed between a data input/output terminal of the memory
contained therein and a terminal of the one-chip microcomputer. That is, by
taking at least the above-mentioned two delay times into consideration, the
time 



5 is found at which output signals of the memory will be pro- duced from
the microcomputer after address signals have been input to the
microcomputer. The operation test is carried out by supplying address
signals to the microcomputer, and examining output signals of the
microcomputer after the 10 above-found time has passed. As described above,
it is necessary to find the above-mentioned time beforehand, making the
operation test further difficult. Moreover, correct results of tests are
not expected, either. It is an object of the present invention to provide
15 a semiconductor integrated circuit device which can be easily evaluated
through a simple test. According to a first aspect of the present invention
there is provided a semiconductor integrated circuit device including: 20
(a) a first wiring layer; (b) a first circuit having a first insulated gate
field effect transistor, a second wiring layer which is coupled to the gate
electrode of said first insulated gate field effect transistor, and means
for applying a signal 25 from said first wiring layer to said second wiring
layer, said first wiring layer and said second wiring layer being
substantially parallel to each other; and (c) a second circuit having a
second insulated gate    field effect transistor, a third wiring layer
which is coup- led to the gate electrode of said second insulated gate
field effect transistor, and means f or applying a signal from said 



first wiring layer to said third wiring layer substantially 5
simultaneously with the application of the signal from said first wiring
layer to said second wiring layer, said first wiring layer and said third
wiring layer being substantially parallel to each other. According to a
second aspect of the present inven- 10 tion there is provided a
semiconductor integrated circuit device comprising: (i) a plurality of
memory cell columns each of which includes: (a) a first wiring layer; 15
(b) a first circuit which has a memory cell that includes a first insulated
gate field effect transistor, a second wiring layer that is coupled to the
gate electrode of said first insulated gate field effect transistor, said
first wiring layer and said second wiring layer being substantially
20parallel to each other, and means for applying a signal from said first
wiring layer to said second wiring layer; and (c) a second circuit which
has a memory cell that includes a second insulated gate field effect
transistor, a third wiring layer that is coupled to the gate electrode of
25 said second insulated gate field effect transistor, said first wiring
layer and said third wiring layer being substantially parallel to each
other, and means for applying a signal from said first wiring layer to said
third wiring layer substantially simultaneously with the application of
-6- 



the signal from said first wiring layer to said second wiring layer; and
(ii) a select circuit which selectively supplies a signal to said plurality
of first wiring layers, so that a 5  memory cell column including the first
wiring layer to which said signal from said select circuit is applied, is
selected out of said plurality of memory cell columns. The present
invention will now be described in greater detail by way of example with
reference to the 10 accompanying drawings, wherein: Fig. 1 is a circuit
diagram of a ROM according to an embodiment of the present invention; Fig.
2 is a circuit diagram which illustrates the layout of ROM; 15         Fig.
3 is a block diagram of a large-scale semicon- ductor integrated circuit
device according to an embodiment of the present invention; Fig. 4 is a
circuit diagram of a ROM RO shown in Fig. 3 according to the embodiment; 20
Fig. 5 is a plan view illustrating the layout of ROM that corresponds to
the circuit diagram of ROM of Fig. 4; Fig. 6 is a section view along the
line A-A of the layout diagram of Fig. 5; Fig. 7 is a section view along
the line B-B of the 25 layout diagram of Fig. 5; Fig. 8 is a section view
along the line C-C of the layout diagram of Fig. 5; Fig. 9 is a circuit
diagram of the RAM RA of Fig. 3 according to the embodiment;  



-7- Fig. 10 is a plan view illustrating the layout of RAM that corresponds
to the circuit diagram of Fig. 9; and Fig. 11 is a circuit diagram of a RAM
according 5    to another embodiment of the present invention. Fig. 1 is a
circuit diagram of a lateral ROM according to an embodiment of the present
invention, the circuit elements being formed on a semiconductor substrate
such as single crystalline silicon by the 10   conventional technique for
producing CMOS (complementary MOS) integrated circuits. An address decoder
X-DCR receives a plurality of first complementary address signals axi
consisting of a plurality of internal address signals and a plurality 15
of internal address signals having substantially inverted phase relative
thereto, forms a select signal, and sends the select signal to a word line
W that is selected by the complementary address signals out of a plurality
of word lines formed in a memory array M-ARY. An 20   address decoder Y-DCR
receives a plurality of second complementary address signals [err], forms a
select signal, and sends the select signal to a column switching circuit
such that a data line D is selected by the complementary address signals 25
out of a plurality of data lines formed   



in the memory array M-ARY. The memory array M-ARY consists of a plurality
of word lines WO to Wm, a plurality of data lines DO to Dn, insulated gate
field effect transistors (hereinafter 5      referred to as MOSFET's) for
storing data that are selectively provided according to stored data at
inter- secting points of these word lines and data lines, and column
switching MOSFET's Q1 to Q3 that are provided between the data lines DO to
Dn and a common data line 10     CD.  Here, to simplify the drawing, Fig. 1
representa- tively shows word lines WO, W1, Wm and data lines DO, D1, Dn
among a plurality of word lines and data lines. Further, Fig. 1 shows only
those memory MOSFET's of which the threshold voltage is turned on at the
select level 15     of the word lines, but does not show those memory
MOSFET's which are turned off, or of which the gates or drains have not
been connected. In the memory array M-ARY, gates of the memory MOSFET's Qm
arranged on the same column are connected to the word lines WO to Wm 20
that are corresponding thereto, respectively.  Drains of the memory
MOSFET's Qm arranged on the same row are connected to the data lines DO to
Dn that are corresponding thereto, respectively. Though there is no
particular limitation, the memory MOSFET's Qm and the column switch- 25
ing MOSFET's Q1 to Q3 consist of n-channel MOSFET's    -9- 



that are formed in the same well region. The common data line CD is
connected to the input terminal of a sense amplifier SA which amplifies the
data of memory MOSFET's (memory cells), transmitted to 5      the common
data line CD.  Depending upon the data of memory cells, therefore, the
sense amplifier SA produces a read signal of the high level or the low
level.. In this embodiment, though there is no particular limitation,
precharging MOSFET's Q5 to Q7 are provided 10    for the data lines DO to
Dn in addition to a precharging MOSFET Q4 that is provided for the common
data line CD, in order to increase the speed of reading operation. Though
there is no particular limitation, these pre- charging MOSFET's Q4 to Q7
consist of p-channel enhance- 15    ment MOSFET's. A precharge signal 0p is
commonly applied to the gates of these precharging MOSFET's.  The pre-
charge signal [err] is produced by a timing signal generator (not
diagramed) that is formed on the same semiconductor substrate as that of
the lateral ROM. 20           Fig. 2 is a circuit diagram which illustrates
the memory array M-ARY according to the embodiment.  Namely, in this
embodiment, the memory array M-ARY is constructed as described below in
order to shorten the propagation delay time in the word lines 25    and in
the ground lines of the circuit, and so that    breakage of lines can be
easily detected. That is, as represented by word lines WO, 



W1 in Fig. 2, gates of four memory MOSFET's Qm (though the number needs not
be limited to four) arranged 5    on the same row are commonly connected
together by an electrically conductive polycrystalline silicon layer PSi
that is formed together with the gate electrodes as a unitary structure.
Further, although there is no particular limitation, a second aluminium
layers 10   [err] 2 is formed on the semiconductor substrate via an
insulation layer for each row, and is arranged substantially in parallel
with the electrically conductive polycrystalline silicon layer PSi.  The
electrically conductive polycrystalline silicon layer PSi and the 15
second aluminium layer A t2 are connected to each other at one place (at
one point). Source electrodes of the four memory MOSFET's Qm are formed by
a common diffusion layer N  and are commonly connected together.  The
common diffusion 20   layer is connected, through one place (one point), to
an earth line GND of the circuit which consists of a first aluminium layer
that is formed on the semi- conductor substrate via an insulation layer and
that runs in the same direction as the data line D, or 25  in other words,
which consists of a first aluminium layer A[err] formed substantially in
parallel with the data line D.    Moreover, though there is no particular
limitation, the individual drain regions of memory MOSFET's Qm 



arranged on the same column are connected to data lines DO to D7 which
consist of first aluminium layers 5    A  l formed on the semiconductor
substrate via an insulation layer. The electrically conductive
polycrystalline silicon layer PSi is formed on the semiconductor substrate
via an insulation film.  Further, an insulation film 10   is formed between
the electrically conductive polycrystal- line silicon layer PSi and the
first aluminium layer [err], between the first aluminium layer Al and the
second aluminium layer [err], and between the electrically conductive
polycrystalline silicon layer PSi and the 15   second aluminium layer Ax2.
Therefore, when different wiring layers are to be coupled together such as
the case of coupling the second aluminium layer [err] and the electrically
conductive polycrystalline silicon layer PSi, a hole for contact is formed
in an insulation 20   film that is formed between these wirings, and these
wiring are coupled together via the hole.  As described above, when
different wiring layers are to be coupled together through one place (such
as the case of coupling the polycrystalline silicon layer PSi and the
second 25   aluminium layer [err] and the case of coupling a semiconductor
region formed in the semiconductor substrate and the first    -12-
aluminium layer A[err]), a hole for contact is formed in 



the insulation film interposed therebetween, and the wirings are coupled
together via the contact hole. The circuit of this embodiment operates as
described 5      below. The precharge signal 0p assumes the low level prior
to reading the data stored in the memory cells. There- fore, the
precharging MOSFET's Q4 to Q7 are rendered conductive, and the common data
line CD and the individual 10     data lines DO to Dn are precharged to the
level of power- source voltage VDD. Then, the precharge signal [err]
assumes the high level to render the precharging MOSFET's Q4 to Q7
nonconductive, whereby memory cells are selected by the address decoders
X-DCR and Y-DCR. Depending upon 15     the data written therein, the
selected memory cells assume the form of memory MOSFET's (not shown) having
a high thershold voltage relative to the select level of word lines, or
assume the form of MOSFET's Qm having a low threshold voltage relative to
the select level. 20     The selected memory cells are served with a select
level from the address decoder X-DCR via word lines. Therefore, the memory
MOSFET's constituting memory cells are rendered nonconductive or conductive
depending upon the data written therein. Depending upon the data written in
the 25     selected memory cells, therefore, the data lines assume    -13-
the high level or the low level.  Thus, the data of memory cells
transmitted to the data lines are sent to the common 



data line CD via column switching MOSFET's that are rendered conductive by
the address decoder Y-DCR, am- 5      plified through a sense amplifier SA,
and are produced as read signals. In Fig. 2, if the word line WO has been
broken at a position of mark X, select signals of the X address decoder
X-DCR are not supplied to the memory cells that 10     are formed on the
side more away from the X address decoder X-DCR than the broken position
(mark X).  That is, in Fig. 2, the select signals are not supplied to the
four memory MOSFET's Om of the upper left side. Therefore, even when
complementary address signals [err], 15     ayi that select these four
memory MOSFET's are supplied to the X decoder X-DCR and to the Y decoder
Y-DCR, the sense amplifier SA produces predetermined signals at all times.
That is, data written in the four memory MOSFET's are not produced. 20
Therefore, breakage of word line (aluminium layer [err]) can be detected
through the d-c operation test that was mentioned earlier, and ROM's which
are regarded to be defective can be prevented from being shipped. Since the
word line is composed of the aluminium 25     layer [err] the delay time
until the select signal is    -14- transmitted to the memory cells can be
shortened, making it possible to increase the operation speed of ROM. Fig.
3 is a block diagram of a large-scale inte- 



grated circuit device to which the present invention 5      is adapted,
wherein the blocks surrounded by a broken line are formed on a
semiconductor substrate by the technique for forming CMOS integrated
circuits. In Fig. 3, symbol LGC denotes a logic circuit which employs ROM
RO and/or RAM RA in the step of effect- 10     ing predetermined
operations.  As will be described later in detail with reference to Figs. 4
to 8, the ROM RO receives complementary address signals [err], a  which are
produced by the logic circuit LGC, and sends the data of memory cells
designated by the complementary 15     address signals [err] to the logic
circuit LGC.  As will be described later in detail with reference to Figs.
9 and 10, the RAM RA receives the complementary address signals axi, ayi
produced by the logic circuit LGC, as well as a write enable signal WE, and
sends the data 20     stored in the memory cells designated by the
complementary address signals [err] to the logic circuit LGC, or stores the
data of the logic circuit LGC in the memory cells that are designated by
the complementary address signals [err] 25            In Fig. 3, symbol II
denotes external terminals    -15- for supplying signals from an external
unit to the above- mentioned logic circuit LGC, and 10 denotes external
terminals for supplying signals produced by the logic circuit LGC to an
external unit. Further, symbol [err] 



5      denotes a precharge signal which is the same-as the one mentioned
with reference to Fig. 1. In a test for evaluating the ROM RO and RAM RA
contained in the large-scale integrated circuit device, though there is no
particular limitation, signals cor- 10     responding to the complementary
address signals supplied to the ROM RO or RAM RA, are supplied through the
external terminals II, and signals corresponding to output signals of the
ROM RO or RAM RA are produced from the external terminal 00.  In testing
the RAM RA, furthermore, when 15     the data are to be written in the
memory cells, though there exists no particular limitation, the signals
cor- responding to the data to be written are supplied through the external
terminal II. Fig. 4 is a circuit diagram of the ROM RO of 20     Fig. 3. To
simplify the drawing, Fig. 4 shows only a portion of the ROM RO.  Principal
circuits shown in Fig. 4 describe the arrangement that is really formed on
the semiconductor substrate. Circuit arrangement 25     will be described
later in detail with reference to    -16- Fig. 5. In Fig. 4, symbol X-DCR
denotes an. X address de- coder, and Y-DCR denotes a Y address decoder. The
X address decoder X-DCR receives a plurality of comple- 5      mentary
address signals [err]   supplied from the logic 



circuit LGC, selects word lines designated by the complementary address
signals a   out of a plurality of word lines forming the memory array, and
supplies the select signal to the selected word lines only. 10      The Y
address decoder Y-DCR receives a plurality of complementary-address signals
a   sent from the logic circuit LGC, forms a select signal, and supplies
the select signal to MOSFET's which constitute column switches. Therefore,
the MOSFET's Qs constituting 15      column switches work to couple the
data lines designated by the complementary address signals a among a
plurality of data lines forming the memory array, to the common data lines
CD. The memory array consists of a plurality of 20      word lines
[err](WO) to [err](Wn), a plurality of data lines [err](DO) to [err](Dn),
memory MOSFET's Qm which are selectively provided depending upon the write
data at intersecting points of the word lines and data lines, and earth
lines GND that supply earth 25      potential of the circuit to the memory
MOSFET's Qm.    -17- To simplify the drawing,Fig. 4 shows word lines [err]
to [err](W5), data lines [err](D9) to [err](D24) and [err](Dn-7) to
[err](Dn) only. Each of the data lines is connected to one input 5
terminal of the MOSFET Qs that will be switches by a select signal produced
by the Y address decoder Y-DCR. 



In this embodiment, though there is no particular limita- tion, two data
lines constitute one set, and one data line is selectively coupled to the
common data line CD depend-. 10   ing upon a signal produced by the Y
address decoder Y-DCR. With regard, for example, to a set of data lines
constituted by data lines D9 and D10, either one data line is selected by a
signal produced by the Y address decoder Y-DCR, and the selected data line
is connected to the corresponding 15   common data line CD4.  Therefore,
the data which is transmitted from a memory MOSFET to the selected data
line, is transmitted to the common data line CD4, and is supplied as output
data D04 to the logic circuit LGC. Although not shown      in Fig. 4, each
of the 20   data lines is provided with a precharging MOSFET for
precharging parasitic capacity that is present in the data lines.  Though
not specifically limited, the pre- charging MOSFET consists of a p-channel
enhancement MOSFET like the precharging MOSFET's Q4 to Q7 illustrated 25
in Fig. 1, and the gate electrode thereof is served with    -18- a
precharge signal [err] produced by the logic circuit LGC. Fig. 4 shows only
the memory MOSFET's Qm that will be rendered conductive by a select signal
from the X address decoder X-DCR.  The memory MOSFET's Qm consist 5      of
n-channel MOSFET's.  Namely, Fig. 4 shows oily the memory MOSFET's that
will be rendered conductive only when a select signal having a select
potential (e.g., 



5 volts) is received from the X address decoder X-DCR, but does not show
the memory MOSFET's that do not sub- 10     stantially work as MOSFET's. In
the above-mentioned memory array, gates of the memory MOSFET' s Qm arranged
along the same column are electrically coupled to the same word lines and
drains of the memory MOSFET's Qm arranged along the same row are 15
electrically coupled to the same data line. In this embodiment, the memory
array is constituted as described below in order to shorten the signal
prop- agation delay time on the word lines, and so that breakage of word
lines can be easily detected. 20            Namely, though there is no
particular limitation, circuit blocks are constituted each substantially
having eight memory MOSFET's Qm in the direction of column. In other words,
each column has a plurality of.circuit blocks, each circuit block including
substantially 25     eight memory MOSFET's.  Here, attention should be
given    to the fact that the eight memory MOSFET's constituting a circuit
block include memory MOSFET's that do not substantially work as MOSFET's
even when write data is input thereto.  The memory MOSFET's constituting
the 5      circuit blocks have gate electrodes that are formed together
with the electrically conductive polycrystalline silicon layer as a unitary
structure.  In other words, when a circuit block contains a plurality of
memory MOSFET's that work as MOSFET's, their gate electrodes 



10     are coupled together by the electrically conductive polycrystalline
silicon layer. Here, attention should be given to the fact that the
electrically conductive polycrystalline silicon layer PSi couples the gate
electrodes of only those memory MOSFET's that are con- 15     tained in the
same circuit block, but does not couple the gate electrodes of memory
MOSFET's that are contained in other circuit blocks. The circuit blocks
arranged along the same column are coupled to each other via an aluminium
layer that forms a word line.  That is, the 20     electrically conductive
polycrystalline silicon layers PSi of different circuit blocks are coupled
to each other via the aluminium layer which forms a word line. In this
embodiment, though there is no particular limitation, the word lines are
formed by second aluminium 25     layer At2 as will be described later with
reference to    -20- Figs. 5 to 8. Further, although there is no particular
limitation, the second aluminium layer [err] and the elec- trically
conductive polycrystalline silicon layer PSi are coupled together as
described below. That is, as 5      shown in Fig. 8, the second  aluminium
layer [err] is once coupled to the first  aluminium layer [err] which is
coupled to the electrically conductive polycrystalline silicon layer PSi.
This helps reduce the area that is needed for coupling the aluminim layer
[err] and the electrically 10     conductive polycrystalline silicon layer
PSi together. 



Among the eight memory MOSFET's constituting a circuit block, four memory
MOSFET's have source regions that are formed by a common N -type
semiconductor region that is coupled to a earth line GND which is formed 15
substantially in parallel with the data line.  In this embodiment, though
there is no particular limitation, the  earth line GND is formed by an N
-type semiconductor region; the N -type semiconductor region GND and the
above-mentioned common N-type semiconductor region have 20    been formed
as a unitary structure. Drain regions of the memory MOSFET's arranged along
the same line are connected to the first aluminum layer [err] which forms a
data line. The ROM according to this embodiment operates 25    nearly in
the same manner as the aforementioned embodi-    -21- ment of Figs. 1 and
2, and is not described here. In Fig. 4, if the word line [err](WO) has
been broken at a position marked with X, the select signal is not supplied
to the circuit blocks formed on the side 5   more away from the X address
decoder X-DCR than the broken position, just like the case of embodiment of
Fig. 1.  Namely, in Fig. 4, the select signal is not supplied to the
circuit blocks of the left lower side. Therefore, when the X address
decoder X-DCR and the Y 10   address decoder Y-DCR are served with
complementary address signals [err] that will select memory cells 



contained in these circuit blocks, the ROM RO sends to the logic circuit
LGC predetermined signals only, instead of data that have been written in
the selected memory 15   cells. This makes it possible to easily test the
memories contained in a large-scale integrated circuit device. Further,
since the select signal is supplied to the circuit blocks through aluminium
layer, operation speed of 20   the ROM RO can be increased. Fig. 5 is a
plan view showing a major portion of the ROM of Fig. 4.  Namely, Fig. 5 is
a plan view of the memory array consisting of data lines All(D9) to
[err](D24), word lines [err](WO) to AL2(W5), memory MOSFET's provided 25
at intersecting points of the data lines [err](D9) to    -22- [err](D24)
and the word lines [err](WO) to [err](W5), and a plurality of ground lines
GND, that are shown in Fig. 4. In Fig. 5, the regions surrounded by broken
lines represent N -type semiconductor regions formed on the 5    main
surface of p-type well regions Well that are formed in the semiconductor
substrate (such as n -type silicon substrate) Sub.  Regions surrounded by
one-dot chain lines represent electrically conductive polycrys- talline
silicon layers formed on the main surfaces of 10    p -type well regions
Well via an insulation film (such as silicon dioxide film) that is formed
on the main surfaces of the p -type well regions Well. Regions 



surrounded by two-dot chain lines represent first alu minium layers [err],
and regions surrounded by solid lines 15    represent second
aluminiumlayers [err].  In Fig. 5, further- more symbol D denotes N -type
semiconductor regions for forming drain regions of memory MOSFET's.  The
electrically conductive polycrystalline silicon layer PSi formed as a
unitary structure together with the gate 20    electrodes of a plurality of
memory MOSFET's constituting the circuit block, is electrically connected
to the second aluminum layer [err](W) via the first aluminum layer
[er]r(C).  Therefore, signals produced by the X address decoder X-DCR are
transmitted to the gate 25    electrode of memory MOSFET's which constitute
the circuit    -23- blocks.. Though not shown in Fig. 5, an insulation film
is formed between the first aluminiun layer [err] and the second aluminium
layer [err] and another insulation film 5      is also formed between the
first aluminum layer [err] and the electrically conductive polycrystalline
silicon layer. In Figs. 4, 5, 6, 7 and 8, the same portions are denoted by
the same symbols. 10            Fig. 6 is a section view along the line A-A
of Fig. 5. In Fig. 6, reference numeral 1 denotes a thin insulation film
(e.g., silicon dioxide film) which forms 



a gate insulation film for the memory MOSFET's.  The 15
enhancement-type memory MOSFET's are formed in the region where the gate
insulation film 1 is formed.  That is, the electrically conductive
polycrystalline silicon layer formed on the gate insulation film 1 serves
as gate electrode for the enhancement-type memory MOSFET's. 20     On the
other hand, reference numeral 2 denotes an in- sulation film (e.g., silicon
dioxide film) which is thicker than the gate insulation film 1, and which
forms a field dioxide film.  Reference numeral 6 denotes a p -type
semiconductor region which forms a channel 25     stopper.  GND denotes an
N+-type semiconductor region    -24- that forms the earth line mentioned
earlier. Reference numeral 3 denotes an intermediate insulation film which
separates the electrically conductive polycrystalline silicon layer PSi
from the first aluminium layer [err], 5      and which is conposed of a
phosphosilicate glass (here- inafter referred to as PSG film). Symbol C2
denotes a contact hole formed in the intermediate insulation film 3.  The
first aluminium layer [err] (C)  andthe elec- trically conductive
polycrystalline silicon layer PSi 10     are connected together via the
contact hole C2.  Reference numeral 45 denotes an insulation film which
consists of an intermediate insulation film (e.g., PSG film) inter- posed
between the first aluminium layer [err] and the second aluminium layer
[err], and a final passivation film. 



15     (e.g.,[err])  formed on the second  aluminium layer [err]. In Fig.
6, symbol Sub denotes an n -type semiconductor substrate, and Well denotes
a p -type well region formed in the n -type semiconductor substrate. Fig. 7
is a section view along the line B-B of 20    Fig. 5. In Fig. 7, [err]
(D23) denotes a first alumiium layer which forms a data line [err](D23).
that is coupled to an n -type semiconductor region D via a contact hole Cl
formed in the intermediate insulation film 3. The 25    n -type
semiconductor region D is formed on one main    -25- surface of the p-type
well region Well to form drain regions for the memory MOSFET's.  Reference
numeral 4 denotes an intermediate insulation film formed on the main
surface of the firstaluminium  layer [err](D23).  This 5    prevents
undesirable electrical connection between the first aluminium layer [err]
and the second aluminium layer [err]  Symbols [err](Wl) to [err](W4) denote
second aluminium layers that form word lines [err](Wl) to [err](W4).  Ref-
erence numeral 5 denotes a final passivation film, and 10    7 denotes an n
-type semiconductor region that serves as source region for the memory
MOSFET's, and that, though there is no particular limitation, is formed
together + with the above-mentioned n -type semiconductor region GND as a
unitary structure. 



15           In Fig. 7, attention should be given to the fact that
insulation films formed under the electrically conductive polycrystalline
silicon layers PSi have dif- ferent thicknesses depending upon the
polycrystalline silicon layers PSi.  This enables the memory MOSFET's 20
constituting the memory cells to work as enhancement- type MOSFET's or not
to substantially work as MOSFET's, depending upon the data to be stored in
the memory cells. In Fig. 7, the insulation film has a small thickness
under: the electrically conductive polycrystalline silicon 25    layer PSi
which is formed on the most, left side.  There-    -26- fore, a memory
MOSFET of the enhancement-type is formed in this region. On the other hand,
the insulation films formed under rest of the polycrystalline silicon
layers PSi have a large thickness, so that memory 5    MOSFET's formed in
these regions will not substantially work as MOSFET's. Fig. 8 is a section
view along the line C-C of Fig. 5. In Fig. 8, symbol C2 denotes a contact
hole 10   formed in the intermediate insulation film 3.  The first
aluminium layer [err] (C) and the electrically conductive polycrystalline
silicon layer PSi are coupled together via the contact hole C2. Symbol C3
denotes a contact hole formed in the intermediate insulation 15   film 4.
The second aluminium layers [err] (W2) , 



[err](W3) and the first aluminium layer A  1 (C) are coupled together via
the contact hole C3. Thus, the second aluminium layer [err](Wn) forming the
word line A 2 (W3)is electrically coupled to the electrically 20
conductive polycrystalline silicon layer PSi that is formed together with
gate electrodes of memory MOSFET's as a unitary structure.. Thus, the
second aluminium layer [err] is coupled to the electrically conductive
polycrystalline silicon 25   layer PSi via the first aluminium layer [err]
Accord- ingly, the second aluminium layer [err] is coupled to the
electrically conductive polycrystalline silicon    -27- layer PSi requiring
a relatively small area.  If it is attempted to directly couple the second
aluminium layer [err] and the electrically conductive polycrystalline
silicon layer PSi together, a large contact hole must 5      be formed to
couple the aluminum layer [err] and the polycrystalline silicon layer PSi
together, since the thickness of intermediate insulation layer becomes
relatively large therebetween.  This rather requires increased area for
coupling than when the coupling is jO     effected in the embodiment of the
present invention. By coupling the second aluminium layer [err] and the
electrically conductive polycrystalline silicon layer PSi as done in the
embodiment of the present invention, the area for coupling can be reduced,
and 



15    the degree of integration can be increased.  In the present
invention, however, the coupling method needs not necessarily be limited to
the above-mentioned method only.  Thealuminium layer [err] and the
electrically conductive polycrystalline silicon layer may be directly 20
coupled together. Described below is a process for producing the
semiconductor integrated circuit devices (refer to Figs. 5 to 8).- (A)  In
an n -type single crystalline silicon substrate, 25    a p -type well
region is formed in a region where n-    -28- channel MOSFET's are to be
formed.  Next, in the p -type well region Well and the n -type silicon
substrate, there are formed a silicon dioxide film and an Si N  film in a
region where n-channel MOSFET's are to be formed and 5      in a region
where p-channel MOSFET's (such as the pre- charging MOSFET's mentioned
above) are to be formed. In the region where Si3N4 film is not formed,
boron ions and phosphorus ions are selectively diffused to form channel
stoppers.  Figs. 6 to 8 show a p -type channel 10     stopper 6 only that
is formed in the p -type well region. Next, with the Si3N4 film as a mask,
the surface of the substrate is selectively oxidized to form a field
dioxide film 2. In this embodiment, there is formed neither the 15   [err]
film nor the Si N  film in the region where there 



will be formed gate electrodes of memory MOSFET's that do not substantially
work as MOSFET's.  As shown in Figs. 6 and 7, therefore, the p -type
channel stopper 6 and the field oxide film 2 are also formed in the 20
region where there will be formed gate electrodes of memory MOSFET's that
do not substantially work as MOSFET's. On the other hand, the [err] film
and the Si3N4 film are formed in the region where there will be formed
memory MOSFET's that work as enhancement-type MOSFET's. 25    Therefore,
the channel stopper and field dioxide film    -29- 2 are not formed in this
region.  In other words, the [err] film and the Si3N4 film are formed or
not formed depending upon the data that are to be written in the memory
MOSFET's. 5             Here, the memory MOSFET's that work as enhancement-
type MOSFET's are those which will be turned on or off by a signal supplied
from the X address docoder X-DCR. On the other hand, the memory MOSFET's
that do not sub- stantially work as MOSFET's are those which remain turned
10     off at all times irrespective of the signals supplied from the X
address decoder X-DCR. We will return again to the manufacturing process.
(B)  The [err] film and the Si3N4 film are removed, and the main surface of
the region where the MOSFET's (e.g., 15     memory MOSFET's that work as
enhancement-type MOSFET's) are to be formed, is oxidized to form a thin
gate insula- 



tion film ([err] film) 1 in the substrate Sub and in the well region Well.
(C)  A polycrystalline silicon layer is formed by the 20     CVD method
(chemical vapor  deposition method) on the whole surfaces of the field
oxide film 2 and the gate insulation film 1.  Next, n-type impurities such
as phosphorus ions are diffused to decrease the resistance of the
polycrystalline silicon layer or, in other words, 25     to form an
electrically conductive polycrystalline    -30- silicon layer. In this
case, n-type impurities are diffused at a high concentration.  Thereafter,
the poly- crystalline silicon layer (electrically conductive poly-
crystalline silicon layer) having a small resistance 5      is subjected to
the selective etching relying-upon the photo-etching technique. That is,
the polycrystalline silicon layer is removed from the unnecessary portions
except the portions that correspond to gate electrodes of MOSFET's and the
portions that correspond to the 10     aforementioned electrically
conductive polycrystalline silicon layers PSi. Then, the gate insulation
film which is exposed is removed by etching. (D) A photo-resist mask is
formed on the region where the p-channel MOSFET's (e.g., precharging
MOSFET's) are 15    to be formed, and n-type impurities such as phosphorus
ions are implanted. Namely, phosphorus ions are implanted onto the main
surface of the p -type well region Well 



being self-aligned with respect to the gate electrodes (inclusive of
portions that will work as gate electrodes 20    in the electrically
conductive polycrystalline silicon layer PSi).  Therefore, there are formed
an n -type semiconductor region that will serve as a source region 7 for
the n-channel MOSFET as well as an n -type semi- conductor region that will
serve as a drain region D 25    therefor.  In this case, the photo-resist
mask has    -31- not been formed on the region where there will be formed a
semiconductor region that corresponds to the earth line GND.  Consequently,
the n -type semiconductor region GND is formed in the p -type well region
as shown in 5      Fig. 6. The electrically conductive polycrystalline
silicon layer PSi forms a gate electrode of the memory MOSFET's, and a
wiring layer that  connects the word line to the gate electrode of the
memory MOSFET. 10     (E)  The photo-resist mask formed in the above step
(D) is removed.' Then, a photo-resist mask is formed on the region where
the n-channel MOSFET's are to be formed and on the region where the
electrically conductive poly- crystalline silicon layer PSi is to be
formed, and p- 15     type impurities such as boron ions are implanted.
Namely, boron ions are implanted onto the substrate Sub-being. self-aligned
with respect to the gate electrodes of p- channel MOSFET's.  Consequently,
there are formed a p - 



type semiconductor region that serves as a source 20     region for the
p-channel MOSFET and a p -type semi- conductor region that serves as a
drain region therefor. In this step, boron ions are implanted at a rela-
tively low concentration.  Therefore, like the gate electrodes of n-channel
MOSFET's  the gate electrodes 25     of p-channel MOSFET's are formed by
the n-type poly-    -32- crystalline silicon layer. (F)  The photo-resist
mask formed in the above step (E) is removed, and a PSG film 3 is formed by
the CVD method on the whole surfaces. 5   (G)  Contact.holes Cl, C2 are
formed in the PSG film 3 on the drain region D and in the PSG film 3 on the
electrically conductive polycrystalline silicon layer PSi of the memory
MOSFET's. Then, an aluminium layer [err] is formed by vaporiza- 10   tion
on the whole surfaces, and is formed into desired shapes by etching to
obtain first aluminium layers [err] (C), [err](D0) to [err](Dn).  The data
lines [err](DO) to AIl(Dn) are coupled to the drain regions D of memory
MOSFET's via contact holes C1, respectively (Fig. 7). Further, 15   the
wirings [err](C) are coupled to the electrically conductive polycrystalline
silicon layers PSi via contact holes C2, respectively (Fig. 8). (H)  Next,
a PSG film 4 is formed again by the CVD method on the whole surfaces. 



20          A contact hole C3 is formed in the PSG film 4 that is formed on
the first aluminium layer [err] (C). Then, an aluminium layer [err] is
formed by vaporiza- tion on the whole surfaces, and is formed into desired
shapes by etching to obtain second aluminium layers 25    -33- AL2(WO) to
AL2(Wn).  The second aluminium layers [err](WO) to [err](Wn) are coupled to
the first aluminum layers [err](C) via contact holes C3, respectively. (I)
A final passivation film 5 is formed on the whole 5      surfaces to
complete a semiconductor integrated circuit device as shown in Figs. 6 to
8. Fig. 9 is a circuit diagram of the RAM RA shown in Fig. 3. To simplify
the drawing, Fig. 9 illustrates only 10     a portion of the RAM RA.  As
will be mentioned later in detail with reference to Fig. 10, major circuits
shown in Fig. 9 represent the arrangement that is really formed on the
semiconductor substrate. In Fig. 9, symbol X-DCR denotes an X address 15
decoder, and Y-DCR denotes a Y address decoder.  The X address decoder
X-DCR receives a plurality of complemen- tary address signals [err]
supplied from the logic circuit LGC, selects a word line designated by the
complementary address signals a   out of a plurality of word lines 20
forming the memory array, and sends a select signal to 



the selected word line only.  The Y address decoder Y- DCR receives a
plurality of complementary address signals a. supplied from the logic
circuit LGC to form a select signal, and supplies the select signal to
MOSFET's that 25     constitute column switches.  Therefore, the MOSFET's
- -34- constituting column switches work to couple a pair of complementary
data lines designated by the complemen- tary address signals a   among a
plurality pairs of complementary data lines forming the memory array, to 5
a pair of common complementary data lines CDO, CDO. The memory array
consists of a plurality of word lines [err](WO) to [err](Wn), a plurality
pairs of com- plementary data lines [err](DO), [err] to [err](Dn),
[err](Dn), and memory cells provided at intersecting 10      points of the
word lines and data lines.  To simplify the drawing, Fig. 9 shows only the
word lines [err](W5) to [err](W7), pairs of data lines [err](D5),
[err](D5), [err](D6), [err] and [err](Dn), [err] and memory cells provided
at intersecting points of word lines 15      [err](W5) to [err](W7) and
pairs of data lines [err](D5), [err], [err](D6), [err] (D6) and [err](Dn),
[err]. The pairs of data lines are connected to input/ output terminals of
one side of the MOSFET's Qs that will be switched by a select signal sent
from the Y 20      address decoder Y-DCR.  The input/output terminals of 



the other side of these MOSFET's Qs are coupled to the pair of common
complementary data lines CDO, [err] Among a plurality pairs of
complementary data lines [err](DO), [err] to [err](Dn), [err], a pair of 25
complementary data lines designated by the complementary    -35- address
signals [err]   are coupled to the pair of common complementary data lines
CDO, CDO via the MOSFET's Qs. Therefore, the data transmitted from a memory
cell to the pair of complementary data lines, is then transmitted 5      to
the pair of common complementary data lines via MOSFET's Qs, and is
supplied  to. the logic circuit LGC via an amplifier circuit/output buffer.
Though not diagramed in Fig. 9, the RAM RA is providedwith an input buffer
which receives the data 10     supplied from the logic circuit LGC and
which transmits it to the pair of common complementary data lines CDO, CDO.
In the writing operation, the data supplied from the logic circuit LGC is
transmitted to the common complementary data lines CDO, [err] via the input
buffer. 15     The data is then transmitted to the pair of complementary
data lines that are coupled to the pair of common complementary data lines
CDO, CDO via the MOSFET's Qs, and is written in a memory cell. Operations
of the amplifier circuit/output buffer 20     and the input buffer are
controlled by a control signal 0RW produced by the logic circuit LGC.  For
instance, 



when the control signal 0RW has the low level, the am-- plifier
circuit/output buffer operates to produce the data of memory cells.  In
this case, the input buffer 25    remains inoperative.. When the control
signal 0RW has    -36- the high level, on the other hand, the input buffer
operates to write the data in the memory cells. In this case, the amplifier
circuit/output buffer is rendered inoperative. 5              Though not
shown in Fig. 9, each of the-data lines is provided with a precharging
MOSFET which is constructed in the same manner as the precharging MOSFET
mentioned with reference to Fig. 1, and which receives a precharge signal
[err] through the gate thereof. 10            Each of the memory cells
consists of a flip-flop circuit FF having a pair of input/output terminals,
an n-channel enhancement MOSFET Qa having a first input/ output electrode
coupled to one input/output terminal of said flip-flop circuit and having a
second input/ 15     output electrode connected to the data line [err] and
an n-channel enhancement MOSFET Qa having a first input/output electrode
coupled to the other input/output terminal of said flip-flop circuit and
having a second input/output terminal coupled to the data line [err] 20
Though not specifically limited, the flip-flop circuit consists of
p-channel MOSFET's [err] and n-channel MOSFET's [err] i.e., a CMOS
flip-flop circuit. 



In the above-mentioned memory array, the gates of MOSFET's [err]
constituting memory cells along the 25     same row are electrically
coupled to the same word line.    -37- Further, the second input/output
electrodes of MOSFET's Qa, Qa constituting memory cells along the same
column are coupled to the same data line. The gate electrode of MOSFET Qa
and the gate 5      electrode of MOSFET Qa are coupled together through the
electrically conductive polycrystalline silicon layer PSi.  Here, attention
should be given to that the electrically conductive polycrystalline silicon
layer PSi has not been coupled to gate electrodes of MOSFET's 10     of
other memory cells.  The electrically conductive polycrystalline silicon
layer is coupled to a corresponding word line.  Therefore, a signal from
the X address decoder X-DCR is transmitted to the memory cell via the word
line.  When the signal transmitted to the memory 15     cell is a select
signal (e.g., a signal of 5 volts), the MOSFET's Qa, Qa constituting the
memory cell are turned on, whereby the data is read out from the memory
cell or is written therein. The RAM RA of this embodiment receives and 20
produces the data with a plurality of bits as a unit, as shown in Fig. 3.
To simplify the description, however, the circuit of Fig. 9 receives or
produces the data with a bit as a unit.  In practice, the circuit shown 



in Fig. 9 are provided in a plurality of numbers. 25     The X address
decoder X-DCR and the Y address decoder Y-    -38- DCR, however, will be
used commonly. The present inven- tion, however, should not be limited to
the RAM(ROM) which receives and produces the data with a plurality of bits
as a unit. 5             Though there is no particular limitation, the word
lines in this embodiment consist of second aluminum [err]  Further, the
second aluminium  layers [err] forming the word lines and the electrically
conductive poly- crystalline silicon layers PSi are coupled together 10
via the first aluminium layers Al (C) in the same manner as described with
reference to Figs. 5 to 8. The data lines consist of first aluminium
layers All. The RAM shown in Fig. 9 operates in the same manner as the
widely known static RAM, and is not described here. 15             In case
a word line is broken, the select signal is not transmitted to the memory
cells that are formed on the side more away from the X address decoder
X-DCR than the broken portion, like the case of ROM of Fig. 4. Therefore,
the data stored in these memory cells are 20     not read out.  This makes
it possible to easily test the RAM's contained in a large-scale integrated
circuit device. Further, since the word lines have been composed of
aluminiumlayers, the RAM can be operated at high speeds. 



25             Fig. 10 is a plan view illustrating a major portion    -39-
of the RAM of Fig. 9. Namely, Fig. 10 is a plan view of the memory array
consisting of pairs of complementary data lines [err] word lines [err](W5)
5     to AL2(W7), and memory cells provided at intersecting points of the
pairs of data lines [err](D5), [err](D5), [err](D6), [err] and word lines
[err](W5) to [err](D7). In Fig. 10, the same portions as those of Figs. 5
to 9 are denoted by the same symbols.  Namely, the 10     portion
surrounded by a four-dot chain line is an n - type silicon substrate Sub,
and the regions surrounded by three-dot chain lines are p -type well
regions Well formed on one main surface of the n -type silicon sub- strate
Sub.  The regions surrounded by broken lines are 15     p
-type.semiconductor regions formed on the main surface .of the n -type
silicon-substrate Sub, or are n -type semiconductor regions formed in the p
-type well regions Well.  The regions surrounded by dot-dash lines
represent electrically conductive polycrystalline silicon layers 20
PSi, PSii formed on the surface of an insulation film that is formed on the
main surface of the substrate Sub or the well regions Well.  The regions
surrounded by two-dot chain lines represent first aluminium  layers
[err](C), [err](D5), [err], [err](D6), [err](D6) formed 25     on the
surface of an insulation film that is formed on 



-40- the electrically conductive polycrystalline silicon layers PSi, PSii.
The regions surrounded by solid lines represent second aluminium layers
[err](W5) to [err](W7) formed on the surface of an insulation film that is
5   formed on the first aluminium layers. In Fig. 10, symbol Cl denotes
contact holes formed in the insulation film 3 to couple the P -type or n -
type semiconductor regions and the first aluminium layers A [err] together,
like the contact holes Cl shown in Fig. 10  7, the insulation film 3 being
interposed therebetween. Symbol C2 are denotes contact holes formed in the
insula- tion film 3 to couple the electrically conductive poly- crystalline
silicon layers PSi, PSii and the first aluminium layers [err] together,
like the contact holes 15  C2 of Fig. 8, the insulation film 3 being
interposed therebetween, and symbol C3 denotes contact holes formed in an
insulation film 4 to couple the first aluminium layers [err] and the second
aluminium layers [err] together, like the contact holes C3 shown in Fig. 8,
the insulation 20  film 4 being interposed therebetween. Even in this
embodiment, use is made of first aluminium layers [err] to couple the
second aluminium layers [err](Wn) forming the word lines and the electri-
cally conductive polycrystalline silicon layers PSi 25   together, like the
embodiment described in conjunction  



-41- with Fig. 5. The electrically conductive polycrystalline silicon
layers PSi form gate electrodes of the MOSFET's Qa, Qa, and the wiring
layers that couple these gate elec- 5     trodes to the word lines (second
aluminium layers) [err](Wn). The electrically conductive polycrystalline
sili- con layers PSii form gate electrodes of the MOSFET's Q  to [err] and
the wiring layers for forming flip-flop circuits. 10            In Fig. 10,
the source regions of p-channel MOSFET's [err] are formed by P -type
semiconductor regions VDD.  The p -type semiconductor regions are coupled
together via second aluminium layers [err] (not shown), and a voltage VDD
is applied to the source 15    regions of the individual p-chaynel MOSFET's
via the second  aluminiumlayers [err].  Further, the souce regions of
n-channel MOSFET's are formed by n -type semiconductor regions GND which
are coupled together via, for example, the secondaluminium  layers [err]
Earth  potential of 20    the circuit is applied to the source regions of
the individual n-channel MOSFET's via the second aluminium layers [err]. A
final passivation film 5 (not shown) is formed on the second aluminium
layers [err] like in the embodiment 25    mentioned in conjunction with
Figs. 5 to 8.   



-42- The RAM according to this embodiment is manufac- tured by the same
manufacturing method as the one mentioned with reference to Figs. 5 to 8,
and is not described here. 5             For the purpose of each
comprehension, symbols of the corresponding MOSFET's of Fig. 9 are employed
in the plan view of memory cells described on the upper left side of Fig.
10.  Further, in the plan view of memory cells described on the lower side
of Fig. 10, 10     the second aluminium layer  [err](W7)  and the first alu
minium layers [err](D6), [err] have been described being partly removed
away. Fig. 11 shows a RAM according to another embodiment of the present
invention. 15            In Fig. 11, the same portion as those of Fig. 9
are denoted by the same symbols. Construction and opera- tion of the RAM of
Fig. 11 are nearly the same as con- struction and operation of the RAM of
Fig. 9. Therefore, described below are differences between the RAM shown 20
in Fig. 11 and the RAM shown in Fig. 9, and similarities are not referred
to. That is, in the RAM shown in Fig. 11, a circuit block is constituted by
a plurality of (two in this embodiment) memory cells that are formed along
the 25    same row of memory cells.  The electrically conductive    



-43- polycrystalline silicon layer PSi is coupled to the gate electrodes of
MOSFET's Qa, Qa for selecting address provided in the same circuit block,
but is not coupled to the gate electrodes of MOSFET's Qa, [err] for
selecting 5      address provided in other circuit blocks.  The elec-
trically conductive polycrystalline silicon layer PSi is coupled to the
corresponding word lines like the electrically conductive polycrystalline
silicon layer PSi shown in Fig. 9. Namely, in Fig. 9, a circuit 10
block was constituted by one memory cell.  In this:- embodiment, however, a
circuit block is constituted by a plurality of memory cells. This makes it
possible :to reduce the number of contact holes for coupling the second
aluminium layer [err](Wn) and the electrically 15    conductive
polycrystalline silicon layer PSi together. This helps reduce the
restriction that stems from the number of contact holes or the areas
occupied by the contact holes, when attempt is made to reduce the size of
memory cells. 20            According to the present invention as will be
obvious from the foregoing description, the effects are obtained as
described below. Signals are transmitted to the individual circuit. blocks
through metal wiring layers; i.e., signals are 25    transmitted to the
circuit blocks with relatively small    -44- 



delay times. Accordingly, memories, or memories that are con- tained in a
semiconductor integrated circuit device can be operated at high speeds. 5
When a signal is supplied from a first wiring layer to a second wiring
layer contained in a first circuit block, the signal is also supplied
substantially simultaneously from the first wiring layer to a third wiring
layer contained in a second circuit block.  The 10   second wiring layer
and the third wiring layer have not been directly coupled together.
Therefore, when the first wiring layer is broken, the signal is supplied to
the second wiring layer but is not supplied to the third wiring layer.
Hence, the first circuit block 15   operates properly, but the second
circuit block does not properly work (or does not work).  Accordingly,
breakage of the first wiring can be easily detected by the D.C.operation
test that was mentioned earlier.  In other words, whether the first wiring
is broken or not 20   can be detected by a simple test. Each of the circuit
blocks contains circuit ele- ments and wiring means having a relatively
large resis- tivity for connecting the circuit elements. The wiring means
having a relatively large resistivity is connected at one place to a metal
wiring layer that reduces the    -45- propagation delay time.  Therefore,
the circuit blocks 



are served with predetermined signals via metal wiring layers at all times.
If a metal wiring layer breaks, the signal is not transmitted to the
circuit blocks located on the more remote side than the broken portion.
Therefore, defect in the metal wiring layer that shortens the propagation
delay time, can be detected through the D.C. operation test.  This fact
also makes it possible to sort out the semiconductor integrated 10  circuit
device at high speeds maintaining increased relaibility.  The circuit
blocks located on the more remote side than the broken portion do not
properly operate (or do not operate).  Accordingly, the internal circuits
in the large-scale integrated circuits can 15  be evaluated relatively
simply. In the foregoing were described exmaples in which the invention was
adapted to a lateral ROM and a static RAM.  The invention, however, should
not necessarily  be limited thereto only, but can be widely 20  utilized
for semiconductor integrated circuit devices that include memory array
(word lines, data lines, or earch lines of the circuit) of various
programmable ROM's or dynamic RAM's, or that include circuits in which a
number of circuit elements are connected to 25 relatively long wirings.
46 CLAIMS. 1.        A semiconductor integrated circuit device 



including: (a) a first wiring layer; (a) a first circuit having a first
insulated gate 5 field effect transistor, a second wiring layer which is
coupled to the gate electrode of said first insulated gate field effect
transistor, and means for applying a signal from said first wiring layer to
said second wiring layer, said first wiring layer and said second wiring
layer being 10 substantially parallel to each other; and (c) a second
circuit having a second insulated gate field effect transistor, a third
wiring layer which is coupled to the gate electrode of said second
insulated gate field effect transistor, and means for applying a 15 signal
from said first wiring layer to said third wiring layer substantially
simultaneously with the application of the signal from said first wiring
layer to said second wiring layer, said first wiring layer and said third
wiring layer being substantially parallel to each other. 20 2.        A
semiconductor integrated circuit device according to claim 1, wherein said
third wiring layer is composed of substantially the same material as said
second wiring layer. 3.        A semiconductor integrated circuit device 25
according to claim 2, wherein the gate electrodes of a plurality of first
insulated gate field effect transistors are coupled to said second wiring
layer, and the gate    - 47 - 



electrodes of a plurality of second insulated gate field effect transistors
are coupled to said third wiring layer. 4..       A semiconductor integr
ated circuit device 5 according to claim 3, wherein the gate electrodes of
said first insulated gate field effect transistors and said second wiring
layer are formed as a unitary structure, and the gate electrodes of said
second insulated gate field effect transistors and said third 10 wiring
layer are formed as a unitary structure. 5.        A semiconductor
integrated circuit device according to claim 4, wherein said first wiring
layer consists of aluminium, and said second and third wiring layers are
composed of electrically conductive 15 polycrystalline silicon. 6.        A
semiconductor integrated circuit device according to claim 2, wherein
provision is further made of a fourth wiring layer for coupling said first
wiring layer and said second wiring layer together, and a 20 fifth wiring
layer for coupling said first wiring layer and said third wiring layer
together. 7.        A semiconductor integrated circuit device comprising:
(i) a plurality of memory cell columns each 25 of which includes: (a) a
first wiring layer; (b) a first circuit which has a memory cell    



C    L    M    S - 48 - that includes a first insulated gate field effect
transistor, a second wiring layer that is coupled to the gate electrode of
said first insulated gate field effect transistor, said first wiring layer
and said second wiring 5  layer being substantially parallel to each other,
and rheans for applying a signal from said first wiring layer to said
second wiring layer; and (c) a second circuit which has a memory cell that
includes a second insulated gate field effect 10 transistor, a third wiring
layer that is coupled to the gate electrode of said second insulated gate
field effect transistor, said first wiring layer and said third wiring
layer being substantially parallel to each other, and means for applying a
signal from said first wiring layer 15 to said third wiring layer
substantially simultaneously with the application of the signal from said
first wiring layer to said second wiring layer; and (ii) a select circuit
which selectively supplies a signal to said plurality of first wiring
layers, so 20 that a memory cell column including the first wiring layer to
which said signal from said select circuit is applied, is selected out of
said plurality of memory cell columns. 8.        A semiconductor integrated
circuit device according to claim 7, wherein said third wiring layer is 25
composed of substantially the same material as said second wiring layer.   



-  C    L    M    S    * 9.        A semiconductor integrated circuit
device according to claim 8, wherein the gate electrodes of a plurality of
first insulated gate field effect transistors are coupled to said second
wiring layer, and the gate 5   electrodes of a plurality of second
insulated gate field effect transistors are coupled to said third wiring
layer. 10.       A semiconductor integrated circuit device according to
claim 9, wherein said second wiring layer and the gate electrodes of said
first insulated gate 10  field effect transistors are formed as a unitary
structure, and said third wiring layer and the gate electrodes of second
insulated gate field effect transistors are formed as a unitary structure.
11.      A semiconductor integrated circuit device 15  according to claim
10, wherein said insulated gate field effect transistor included in a
memory cell  has an output electrode to which the data line is coupled, and
an earth electrode to which earth potential of the circuit is supplied. 20
12.       A semiconductor integrated circuit device according to claim 10,
wherein the memory cell further includes memory means having an
input/output terminal to store data, and the first or second insulated gate
field effect transistor contained in the memory cell 25  has a first
input/output electrode coupled to the input/output terminal of said memory
means and a second input/output electrode coupled to the data line.  



-50 13.       A semiconductor integrated circuit device according to claim
12, wherein said memory means consists of a flip-flop circuit having a pair
of input/output terminals, and either one of said pair of input/output 5
terminals is coupled to said input/output terminal. 14.       A
semiconductor integrated circuit device according to claim 11, wherein
provision is further made of precharging means for precharging said output
electrode. 10 15.       A semiconductor integrated circuit device according
to claim 14, wherein said first wiring layer is composed of aluminium, and
said second and third wiring layers are composed of electrically conductive
polycrystalline silicon. 15 16.       A semiconductor integrated circuit
device according to claim 12, wherein said first wiring layer is composed
of aluminium, and said second and third wiring layers are composed of
electrically conductive polycrystalline silicon. 20 17.       A
semiconductor integrated circuit device according to claim 1, wherein said
second and third wiring layers lay substantially in a common straight line,
said second wiring layer is formed of a material different from said first
wiring layer, and said third 25 wiring layer is formed of a material
different from said first wiring layer.  



18.       A semiconductor integrated circuit device according to claim 17,
wherein the gate electrodes of  a plurality of first insulated gate field
effect transistors are coupled to said second wiring layer, and the gate 5
electrodes of a plurality of second insulated gate field effect transistors
are coupled to said third wiring layer. 19.       A semiconductor
integrated circuit device. according to claim 18, wherein provision is
further made of a fourth wiring layer for coupling said first wiring 10
layer and said second wiring layer together, and a fifth wiring layer for
coupling said first wiring layer and said third wiring layer together. 20.
A semiconductor integrated circuit device . according to claim 7, wherein
said second and third 15 wiring layers lay substantially in a common
straight line, said second wiring layer is formed of a material different
from said first wiring layer, and said third wiring layer is formed of a
material different from said first wiring layer. 20 21.       A
semiconductor integrated circuit device according to claim 20, wherein the
gate electrodes of a plurality of first insulated gate field effect
transistors are coupled to said second wiring layer , and the gate
electrodes of a plurality of second insulated gate field 25 effect
transistors are coupled to said third wiring layer.   



- 52 - 22.       A semiconductor integrated circuit device according to
claim 21, wherein said insulated gate field effect transistor included in a
memory cell has an output electrode to which the data line is coupled, and
an earth 5  electrode to which earth potential of the circuit is supplied.
23.       A semiconductor integrated circuit device according to claim 21,
wherein the memory cell further includes memory means having an
input/output terminal to 10 store data, and the first or second insulated
gate field effect transistor contained in the memory cell has a first
input/output electrode coupled to the input/output terminal of said memory
means and a second input/output electrode coupled to the data line. 15 24.
A semiconductor integrated circuit device according to any one of claims 7,
20, 21 and 22, wherein each of said second and third wiring layers is
formed on an insulating film which is formed on a semiconductor substrate,
and said first wiring layer is formed over 20 said semiconductor substrate.
25.       A semiconductor integrated circuit device according to claim 24,
further comprising a fourth wiring layer for coupling said first wiring
layer and said second wiring layer, and a fifth wiring layer for 25
coupling said first wiring layer and said third wiring layer.   



*C L M S - 53 - 26.       A semiconductor integrated circuit device
constructed substantially as herein described with reference to and as
illustrated in the accompanying drawings.    




