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GB 2 087 183 B SPECIFICATION
integrated circuit device comprising: a pair of first and second wirings
across which a power-supply Semiconductor Integrated circuit device
voltage is applied; an electronic circuit connected between said first
wiring and said second wiring, 5 Background of the invention
70 and to which said power-supply voltage Is applied The present invention
relates to a semiconductor  via said first and second wirings; a third
wiring to integrated circuit device, and particularly to a semi-  which a
reference voltage is applied; a first capacitor conductor integrated
circuit made up of insulated  arranged to a-c couple said third wiring to
said gate-type field effect transistors (hereinafter referred  second
wiring; and a second capacitor arranged to 10 to as MOSFET's) including a
differential circuit type  75 transmitvariations in potential produced on
said input circuit.                                     first wiring to
said third wiring; wherein when In a semiconductor integrated circuit
device     potential variations have developed on said second (hereinafter
referred to as IC) with a differential input  wiring due to changes in the
operation current of type digital signal input circuit, the level of a
signal  said electronic circuit, the potential variation sup- 15 introduced
from an external unit is compared with a    80 plied to said third wiring
via said first capacitor is reference potential-or a reference voltage by
the  substantially cancelled by the potential variation input circuit. The
input threshold voltage of the input  supplied to said third wiring via
said second capa- circuit of this type is determined not by the threshold
citor. voltage of the MOSFET but by the reference voltage. 20 Therefore,
the input circuit has an advantage in that    85 Brief description of the
drawings the input threshold voltage can be suitably set.     Figure 1 is a
block diagram of a dynamic random In order to reduce the number of external
termin-  access memory; als of the IC, the reference voltage should be
Figure 2 is a circuit diagram of a memory array; produced within the IC.
Figure 3 is a circuit diagram of a bootstrap circuit; 25  To produce the
reference voltage, a reference  90   Figure 4 is a circuit diagram of an
address buffer voltage generating circuit consisting of a voltage  circuit;
dividing circuit can be formed in the IC.            Figure 5 is a diagram
showing the operation In this case, however, attention should be paid to
waveforms of the circuit of Figure 4; the fact that undesirable variations
are imparted to  Figure 6 is a circuit diagram of an embodiment of 30 the
reference voltage. For instance, variations in the    95 the present
invention; power-supply voltage supplied to the reference       Figures 7A
to 7C are diagrams of operation voltage-generating circuit caused by
voltage varia-  waveforms of the circuit of Figure 6; tions developing in
the power-supply wiring in the IC  Figure 8 is a diagram of the pattern for
the wiring cannot be neglected. The reference voltage is      layer
employed in a semiconductor integrated circuit 35 changed by such
variations in the power supply  100 device according to an embodiment of
the present voltage. Further, there exist undesired electric cou-
invention; plings between the wiring to which the reference    Figure 9is a
sectional view taken along the line voltage is applied and the signal
wirings in the IC to  'A-A of Figure 8; which a variety of signals are
applied. Hence, the   Figure 10 is a sectional view of a semiconductor 40
reference voltage wiring receives noise through  105 integrated circuit
device according to another embo- these electric couplings.
diment of the present invention; The input threshold voltage of the input
circuit   Figure 1 is a diagram of the circuit block layout of undergoes
changes due to the change in the refer-  a semiconductor integrated circuit
device according ence voltage supplied to the input circuit. Conse-  to
another embodiment; 45 quently, the input circuit often operates
erroneously  110   Figure 12 is a diagram of the pattern forthe wiring even
when the signals from the external unit are   layer that will be superposed
on the layout diagram introduced at a suitable level.                    of
Figure 11; and In order to reduce the change in the reference     Figures
13 and 14 are sectional views taken along voltage, it can be contrived to
connect a capacitor  lines a-a and b-b, respectively, of Figure 12. 50
between the reference voltage wiring and the   115 grounded power-supply
wiring (ground wiring) of    Description of the preferred embodiments the
circuit in the IC in order to absorb changes in the  Although not
specifically limited, the present voltage.
invention is adapted to a random access memory It was, however, found that
the resistance or    RAM made up of MOSFET's. 55 inductance of the ground
wiring in the IC cannot be    120   Figure 1 is a block diagram of a multi
address neglected, and that the change in the operation    RAM, in which
the individual circuit blocks are current in the IC causes changes in the
voltage of the  constructed on one semiconductor subetrate accord- ground
wiring to a degree that cannot be neglected.  ing to the conventional MOSIC
technique. Terminals Therefore, even if a capacitor is connected to absorb
[err] to [err] , WE DouT, [err] and Vss serve 60 variations in the voltage
as mentioned above, it  125 as external terminals. The individual circuits
in cannot sufficiently prevent undesirable operation of  Figure 1 operate
on a power supply voltage from a the input circuit.
power supply not shown via the power supply terminal VDD and the ground
terminal Vss. Summary of the invention                             In
Figure 1, RASG denotes a clock generator which 65  The present invention
provides a semiconductor    130 generates RAS system clock signals
according to    
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2 row address strobe signals (RAS signals) that are    Similarly, as the
CAS signals are input to the supplied to the external terminal RAS, and
CASG    external terminal CAS  column address signals sup- denotes a clock
generator circuit which produces  plied to the external terminals [err] to
[err] set the clock signals according to column address strobe  address
buffer circuit AB. The address signals set in 5 signals (CAS signals) that
are supplied to the  70 the address buffer circuit AB are converted into
external terminal CAS                               column switch selection
signals by the column CPG denotes a clock generator circuit which,
decoder YD. Therefore, a pair of data lines that are to according to output
signals of RASG and CASG,    be selected in the memory array MAR are
coupled to produces clock pulses for controlling the operation  a pair of
common data lines CD,cD via the column 10 of the circuits as will be
described later.  75 switch CSW. The data signals read out from the AB
denotes an address buffer circuit which re-  memory cellsthat are coupled
to the common data celves address signals through the external termin-
lines CD,cD via the data lines and column switch als Al to A7. The
operation of the address buffer  CSW, are output to the external terminal
[err] via the circuit AB is controlled by the clock signals produced  main
amplifier MA and the output buffer circuit 08. 15 by the clock generator
CPG, and discriminates the  80  If the write control signals WE supplied to
the levels of address signals fed to the external termin-  external
terminal WE are low level, the data input als A, to [err] based upon a
reference voltage [err]  buffer circuit lB is made operative by the output
of produced by a reference voltage generator VRG. The  the write control
clock generator WEG. Accordingly, output of the address buffer circuit AB
is supplied to  the data supplied to the external terminal [err] are 20 a
row decoder XD and to a column decoder YD via  85 written on the memory
cells selected by the circuit an address bus line ABUS.
[err] via the data input buffer circuit IB, common data DRR denotes a word
drive and latch circuit which  lines CD, column switch CSW, and data lines.
receives the output of the row decoder XD.        The address buffer
circuit AB shown in Figure 1 is CSW denotes a column switch.
constructed to discriminate the levels of address 25  MAR denotes a memory
array, and PA denotes a  90 signals supplied to the external terminals A,
to [err] in preamplifier which amplifies a differential voltage  comparison
with the reference voltage [err] produced between a pair of data lines in
the memory array  by the reference voltage generator VRG. Similarly, MAR.
although there is no particular limitation, the data Figure 2 illustrates a
concrete example of a circuit  input buffer circuit iS has been constructed
to 30 of the memory array MAR. The memory array MAR    95 discriminate the
levels of data signals fed to the consists of a plurality of memory cells
[err] to MS4  external terminal Din in comparison with the refer- that are
each composed of 1 MOS transistor/cell and  ence voltage [err]. are arrayed
in the form of a matrix, dummy cells  Figure 4 is a diagram illustrating a
concrete circuit [err] to DMS4, word lines [err] and W2, dummy word   for
the address buffer circuit which has an input 35 lines [err] and DW2, and
data lines [err] and   100 threshold voltage equal to the reference voltage
[err]. [err].                                               The ddress
buffer circuit consists of a plurality of In Figure 1, IB denotes a data
input buffer circuit,  MOSFET's and its operation is controlled by the MA
denotes a main amplifier, and OB denotes an   clock signals 01 and 02
produced by the clock output buffer circuit.
generator CPG, as shown in Figure 1. When a signal 40  WEG denotes a write
control clock generator.  105 supplied to the external terminal RAS or CAS
of VRG denotes a reference voltage generator which  Figure 1 assumes a low
level such as nearly zero produces a reference voltage [err] when a
positive  volts, the clock signal is converted from a high powersupply
voltage, such as +5 volts, is applied to  level, i.e. from the level of
power-supply voltage [err] external terminal [err], and VBBG denotes a back
bias  into a low level as shown in Figure 5B. As shown in 45 voltage
generator which produces a negative bias    110 Figures 5C and 5D, the
clock signals 01 and 02 switch voltage that will be fed to the
semiconductor subs-  from low level to high level a predetermined interval
trate, upon receipt of the power-supply voltage  behind the break of the
clock signal supplied to the external terminal VDD.            An address
signal is applied to the input electrode When the RAS signals are fed to
the external       of a MOSFET [err] via an external terminal, and the 50
terminal RAS the multi address RAM, a variety of   115 reference voltage
[err] is fed to the input electrode of RAS type clock signals are
correspondingly pro-  MOSFET Q13. As indicated by the broken line in duced
by the clock generator CPG. As the RAS type  Figure 5A, the reference
voltage [err] assumes a level clock signals are produced, row address
signals  between the high level [err] and the low level [err] of supplied
to external terminals [err] to [err] set the  the address signal which is
supplied to the external 55 address buffer circuit AB. The address signals
pro-    120 terminal. duced by the address buffer circuit AB are converted
The address buffer circuit shown in Figure 4 into word line selection
signals through the row  operates as described below. decoder XD, and set
the word drive and latch circuit  When the clock signal is high level, the
DRR. Memory cells arrayed on a row of the memory  MOSFET's [err] to 03, and
[err] and [err]3 are made 60 array MAR are selected by the word line
selection  125 conductive. With the MOSFET's [err] to [err] conductive,
signals that have been set to the circuit DRR. As a  nodes N3 and N4 are
precharged to nearly the level result, the data of the selected memory
cells are read  of the power-supply voltage VDD. As the MOSFET's on the
data lines of the memory array MAR. The data  [err] and [err] are rendered
conductive, an address read on the data lines is amplified by the pre-
signal [err] and the reference voltage [err] are applied to 65 amplifier
PA.                                130 the gates of MOSFET's [err] and
[err]. Since there is a    
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maximize the level of the clock signals to be reference voltage [err] the
MOSFET's [err] and [err]  generated and to sufficiently drive relatively
heavy assume different conductances. Therefore, when the  loads even though
the output MOSFET is of limited clock signal  assumes the high level as
shown in  size. The clock generator of this type, however, 5 Figure SC, a
signal of the level corresponding to the    70 generates relatively large
noise in the power supply difference between the address signal A and the
wiring and in the ground wiring. reference voltage [err] is output to the
nodes [err] and  Namely, in the circuit shown in Figure 3, the input N2.
Capacitors [err] and [err] are bootstrap capacitors.  clock signal [err]is
applied on one hand to an inverter Due to the presence of the capacitors
[err] and [err], the  [err] consisting of a load MOSFET [err] and a drive
10 conductances of the MOSFET's 07 and [err] are  75 MOSFET [err] and on
the other hand to an output increased when the dock signal [err]assumes the
high  MOSFET [err]via inverters [err] and [err] which serve as level.
Consequently, the rate of change of the signal  delay means. Therefore, the
bootstrap capacitor [err] output to the nodes [err] and N2 is increased.
is charged when the output clock signal 00 switches As the clock signal
[err] assumes the high level, the  from the low level of ground potential
to the high 15 nodes [err] and N4 which had been precharged to the    80
level of power-supply voltage [err]. When the boot- high level, then assume
either the high level or the  strap capacitor CB is charged, however, the
load low level depending upon the level of the address  MOSFET Q7 is
rendered conductive by the high-level signal A.
output of the inverter [err]. Therefore, the MOSFET's As the clock'signal
[err] assumes the high level as  [err] and [err] connected in series are
simultaneously 20 shown in Figure SD, the nodes [err] and [err] assume  85
rendered conductive during a period from when the levels that correspond to
the levels of the nodes [err]  output of the inverter [err] assumes the
high level to and [err]. Consequently, a complementary address   when the
output of the inverter [err]V2 assumes the low signal corresponding to the
address signal fed to the  level. Consequently, a current flows through the
gate of the MOSFET [err] is produced to output nodes  MOSFETs 07 and [err]
25 a,a..                                          90  The MOSFET's [err]
and [err] constitute an output With the input circuit shown in Figure 4 in
which  stage which is constructed relatively large to suffi- the input
threshold voltage is determined by the  ciently drive a load (not
diagrammed). Accordingly, reference voltage, an erroneous operation takes
a relatively large current passes through. place easily if the reference
voltage undergoes   Resistance rd and inductance Ld are present in the 30
variations caused by noise or the like. For example, if  95 power-supply
wiring PL and cannot be neglected. the reference voltage is decreased very
much, the  Therefore, the flow of current through the power- difference
between the reference voltage and the  supply wiring PL causes a relatively
large level of low level [err] of the address signal is greatly reduced.
noise. Further, if the reference voltage is increased very  Similarly,
resistance [err] and inductance L, that 35 much, the difference between the
reference voltage   100 cannot be neglected are also present in the ground
and the high level of the address signal is reduced.  wiring GL Hence, a
relatively large level of noise is Thus, as the difference in the level is
reduced, the  also induced on the ground wiring GL. difference in
conductance between the MOSFET [err] In accordance with the present
invention, the and the MOSFET [err] is reduced. Consequently, the  noise
fed to the reference voltage line from the 40 input circuit tends to
operate erroneously.  105 power-supply wiring and from the ground wiring is
The reference voltage wiring which spans the  restrained by utilizing the
relation that the noise semiconductor substrate is undesirably coupled via
induced by the current through the power-supply stray capacitance to the
signal wirings which various  wiring PL is opposite in phase to the noise
Induced signals are applied to. Therefore, noise is introduced  by the
current through the ground wiring GL 45 into the reference volage wiring.
The noise which is  110  Figure 8 shows a circuit according to an embodi-
introduced into the reference voltage wiring via the  ment of the present
invention, in which the power- stray capacitance, can be reduced by
connecting a  supply wiring PL is connected via the external decoupling
capacitor having relatively large capaci-  terminal [err] to the output
terminal of a power- tance between the reference voltage wiring and the
supply unit not shown, and the ground wiring GL is 50 ground wiring of the
circuit.             115 connected to a ground point of the circuit via the
In the IC, however, the potential of not only the  external terminal [err].
power-supplywiring but also ofthe groundwiring is  An electronic circuit 4,
a reference voltage gener- affected by changes in the operation current of
the  ator VRG, a voltage comparator AB and a logic circuit. When the
decoupling capacitance is pro-  circuit 3 are connected between the
power-supply 55 vided, therefore, thecoupling between the ground    120
wiring PL and the ground wiring GL and are wiring and the reference voltage
wiring Is reinforced,  operated by the power-supply voltage applied be- and
the noise produced on the ground wiring is not  tween thesewirings.
effectively attenuated but is fed to the reference  The electronic circuit
4 consists of the clock voltage wiring.
generators, decoders and the like shown in Figure 1. 60  The level of noise
produced on the power-supply   125  Although there is no particular
limitation, the wiring and the ground wiring in the IC is affected by
reference voltage generator circuit VRG consists of the circuit setup.
MOSFET's [err] to [err]. Referring to the MOSFET's [err] For example, a
dynamic MOS memory is provided  to [err] connected in series between line
PL and line with a clock generator which includes a bootstrap  GL, the gate
is connected to the drain such that they 65 capacitor Cs as shown in Figure
3 in order to  130 will work as voltage dividing resistors. In other    
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4 words, the MOSFET's [err] to [err] constitute a voltage  When noise is
induced in the power-supply wiring divider. The MOSFET's [err] and [err]
connected in   PL and in 'the ground wiring GL due to the operation series
constitute an output circuit which converts the  of the circuits AB, 3,4,
noise applied to the reference impedance. The reference voltage [err]
produced by  voltage wiring RL is reduced as described below. 5 the
reference voltage generator VRG can be suitably   70  Namely, transient
currentflows from the power- set if the values of the MOSFET's [err] to
[err]     supply wiring PL to the circuits AB, 3,4, and then into connected
in series are suitably set.            the ground wiring GL. Therefore,
unlike the random The voltage [err] produced by the reference voltage
noise, the noise or the potential variation Induced on generator VRG is
supplied to the voltage comparator  the power-supply wiring PL by the
operation of the 10 AS via a reference voltage wiring RL         75
circuits AB, 3,4, changes in synchronism with the The voltage comparator
circuit A8 constitutes an  noise or the potential variation induced on the
address buffer circuit as shown in Figure 4. The  ground wiring GL voltage
comparator AB discriminates the logic level  When the potential of the
power-supply wiring PL of input signals fed to the external terminal S in
is decreased from a predetermined value as shown 15 comparison with the
voltage [err] which serves as a  80 in Figure 7A due to the transient
current, the logic threshold voltage. The output signal of the  potential
of the ground wiring GL is increased by the voltage comparator AB serves as
an input signal to  same transient current as shown in Figure 7C. the logic
circuit 3.                             Conversely, when the potential of
the power-supply According to this embodiment, a capacitor C2 of a  wiring
PL Is temporarily raised, the potential of the 20 relatively large
capacitance is connected between  85 ground wiring GL is temporarily
lowered corres- the reference voltage wiring RL and the ground   pondingly.
wiring GL, and a capacitor C, of a relatively large  Accordingly, the noise
applied from the ground capacitance is also connected between the reference
wiring GL to the reference voltage wiring RL via the voltage wiring RL and
the power-supply wiring PL  capacitor C2 is cancelled by noise of the
opposite 25 Further, since the reference voltage wiring RL ex-  90 phase
applied from the power-supply wiring PL to tends over the semiconductor
substrate, there is  the reference voltage wiring RL via the capacitor
[err]. inevitably formed a parasitic capacitor [err] of a  Consequently,
the reference voltage [err] in the relatively small capacitance between the
reference  reference voltage wiring RL does not substantially voltage
wiring RL and the ground wiring GL Similar-  vary, as indicated by a solid
line in Figure 78, 30 ly, a parasitic capacitor [err] of a relatively small
96 irrespective of noise induced on the wirings PL and capacitance is also
formed between the reference  GL voltage wiring RL and the power-supply
wiring PL  When the capacitor [err] is removed from the circuit The voltage
dividing ratio determined by the   of Figure 6, the reference voltage [err]
of the refer- capacitors [err] and C2 of Figure 6 should be brought  ence
voltage wiring RL undergoes variation in 35 into agreement with the voltage
dividing ratio of the   100 response to noise induced on the ground wiring
GL reference voltage generator VRG, as will become  as indicated by a
broken line in Figure 7B. In this obvious from the following description.
In other  case, the voltage margin of the reference voltage [err] words,
the ratio of capacitance of the capacitors [err]  for the input signals VIN
of the level "1" [err] and of the and C2 should be brought into agreement
with the  level "0" [err] applied to the voltage comparator 40 inverse
ratio of the power-supply voltage [err]to the   105 circuit AS, is reduced
by amounts [err] and Av2. reference voltage [err] that is to be obtained.
Howev-  Consequently, the operation margin of the voltage or, since the
reference voltage generator VRG usual-  comparator circuit AB is reduced.
ly has a small output impedance, the ratio of the  When the capacitor C, is
provided as shown in capacitances of capacitors C, and C2 does not
Figure 6, the reference voltage [err] formed in the IC is 45 necessarily
need to be brought into agreement with  110 maintained substantially at a
constant value, making a desired value.                                it
possible to prevent erroneous operation of the According to this
embodiment, provision of the  voltage comparator circuit AB which the input
capacitor C2 reinforces the capacitive coupling be-  signals VIN from the
external units via the external tween the reference voltage wiring RL and
the    terminal S are applied to. 50 ground wiring GL Accordingly, the
noise applied to   115  Further, the circuit shown in Figure 6 may be the
reference voltage wiring RL is reduced relatively  modified. For example,
the voltage-dividing circuit greatly via the stray capacitance [err] formed
between  consisting of MOSFET's [err], to 034 in the reference the
reference voltage wiring RL and a wiring (not  voltage generator VRG may be
made up of a shown) which is served with clock signals [err]and via
combination of resistors such as semiconductor 55 the stray capacitor [err]
formed between the reference  120 resistors, or a combination of resistors
and diodes or voltage wiring RL and a wiring (not shown) to which
diode-connected transistors or constant-voltage ele- are supplied data
signals Al and like signals.   ments such as MISFET's. Further, the output
circuit When the potential at either one of the external  consisting of
MOSFET's Q3s and [err] may be re- terminals [err] or Vss is changed by
random noise,  placed by a push-pull circuit, an emitter-follower 60 the
potential variation on the reference voltage  125 circuit, or the like.
Moreover, when the electronic wiring RL is limited to within a relatively
small range  circuit such as the voltage comparator circuit which due to
the capacitor [err] or C2 connected between the  receives the voltage [err]
has a very great input reference voltage wiring RL and the wiring PL or GL
impedance, the output circuit which works as an that does not develop
substantial variations in  impedance converting means may be eliminated. 65
potential.                                  130  In a monolithic
semiconductor integrated circuit    
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been formed on the semiconductor substrate electronic circuit 4, and the
like, the capacitors [err]  10 via a thick field insulating film 11.
Consequently, and C2 are formed by a laminate structure consisting  even
when the potential of the semiconductor of an aluminum electrode - silicon
oxide film -  substrate 10 is varied by ripple components in the S
polycrystalline silicon or a semiconductor diffusion    70 back bias
voltage, undesired potential variations fed layer. The capacitors [err] and
C2 can also be formed  from the semiconductor substrate 10 to the polycrys-
by positively crossing or overlapping both the   talline silicon layers 14
and 15 via parasitic capaci- power-supply wiring PL and the ground wiring
GL  tances are restricted to small values. Accordingly, on the reference
voltage wiring RL               potential variations induced on the
aluminum layer 10  Figure 8shows a pattern ofthe capacitors [err] and  75
17 due to potential variations of the semiconductor C2 according to an
embodiment of the present     substrate 10 are also restricted to small
values. invention, and Figure 9 is a section view of the   Figure 10 is a
section view of a capacitor according semiconductor substrate taken along
the line A-A of  to another embodiment. Figure 8.
In Figure 10, one capacitor consists of an thin 15  In Figure 9, reference
numeral 10 denotes a  80 insulating film 11 formed on the surface of the
semiconductor substrate consisting of p-type     p-type semiconductor
substrate 10 adjacent to the monocrystalline silicon, 11 denotes a field
insulating  n-type semiconductor region 12, an electrically con- film
composed of SiO2 having a relatively large  ductive polycrystalline silicon
layer 171 formed on thickness formed on the surface of the silicon   the
thin insulating film 11', and a channel layer 12' 20 substrate 10 except on
the surfaces of the active  85 which will be induced on the surface of the
semicon- regions, i.e., except the surfaces where the MOS-  ductor
substrate 10 when the reference voltage [err] FETs, semiconductor
resistance regions and semi-  Is applied to the polycrystalline silicon
layer 171. The conductor wiring regions are formed, 12 denotes an  channel
layer 12' is connected to the n-type semi- n-type semiconductor region that
serves as the   conductor region 12 which is maintained at ground 25 ground
wiring, 13 denotes an n-type semiconductor   90 potential. Similarly,
another capacitor consists of a region that serves as the power supply
wiring, 14  polycrystalline silicon layer 172, the thin insulating and 15
denote electrically conductive polycrystalline  film 11' and a channel
layer 13'. Although not silicon layers that are formed on the insulating
film  diagrammed, a MOSFET in which the gate electrode 11, 16 denotes an
insulating film composed of S102  consists of a polycrystalline silicon
layer, with the 30 formed by a chemical vaporization method (CDV  95 source
region and the drain region formed by a method), and 17 denotes an aluminum
layer that   self-aligning technique, is formed on the surface of serves as
a reference voltage wiring RL          the semiconductor substrate 10 of
Figure 10. By In Figure 8,the pattern of the aluminum layer 17 is
utilizing the techniques for producing integrated indicated by a broken
line, and patterns of the n-type  circuits, the insulating film 11' is
formed simul- 35 semiconductor regions 12,13, and polycrystalline    100
taneously with the formation of the gate insulating silicon layers 14,15
are indicated by solid lines.  film of the MOSFET, and the polycrystalline
silicon The polycrystalline silicon layer 14 serves as one  layers 171 and
172 are formed simultaneously with electrode of the capacitor C2, and is
electrically  the formation of the gate electrode of the MOSFET. connected
to the n-type semiconductor region 12 via  Further, the n-type
semiconductor regions 12 and 13 40 coupling means such as an aluminum layer
that is    106 are formed simultaneously with the formation of the formed
simultaneously with the formation of the  drain and source regions of the
MOSFET. aluminum layer 17. The polycrystalline layer 15    Thus, the
construction shown in Figure 10 can be serves as one electrode of the
capacitor [err], and is  formed without requiring any additional IC
manufac- electrically connected to the n-type semiconductor  turing steps.
45 region 13 via some coupling means.           110  Instead of the
constructions shown in Figures 9 Portions of the aluminum layer 17 formed
on the  and 10, the capacitor may be so formed that the polycrystalline
silicon layers 14 and 15 are used as  polycrystalline silicon layer formed
on the field wiring layers, and are also utilized as other elec-
insulating film is connected to the reference voltage trodes of the
capacitors C2 and C,. The portions of  wiring, and an electrically
conductive layer such as a 50 the aluminum layer 17 utilized as wiring
layers have   115 metallized aluminium layer formed on the polycys- a
relatively narrow width Wl, and the portion   talline silicon layer via an
insulating film Is con- utilized as the electrodes of the capacitors [err]
nected to the power-supply wiring or to the ground have a relatively large
width WC, as shown in Figure  wiring, or that channel layer induced on the
surface 8. Therefore, a large parasitic capacitance is formed  of the
semiconductor substrate is coupled to the 55 between the aluminum layer 17
and the polycrystal-  120 reference voltage wiring, and the electrically
conduc- line silicon layer 14 as compared with the parasitic  tive
layerforrned on the channel layer via the capacitance that is formed when
the aluminum layer  insulating film is connected to the power-supply 17 has
a constant width WI. Similarly, a relatively  wiring or to the ground
wiring. In these cases, large capacitance is formed between the aluminum
however, attention should be paid that the coupling 60 layer 17 and the
polycrystalline silicon layer 15.  125 is reinforced between the reference
voltage wiring Referring to the constructions shown in Figures 8  and the
semiconductor substrate. In these cases, if and 9, parasitic capacitances
formed between the  the potential of the semiconductor substrate under-
polycrystalline silicon layers 14,15 and the semicon-  goes changes due to
ripple components in the back ductor substrate 10 have relatively small
values,  bias voltage, the reference voltage correspondingly 65 sincethe
polycrystallinesilicon layers 14 and 15  130 undergoes relatively great
changes.    
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6 In the cases of Figures 9 and 10, furthermore, the  introduced from the
signal wirings except the pow conductive layers 14, 15 and their channel
layers 12',  er-supply  wiring PL and the ground wiring GL 13' further
serve as shielding conductors. Conse-  According to this embodiment, the
reference quently, reduced potential variation is given from  voltage
wiring RL formed in the sections A and B of 5 the semiconductor substrate
10 to the reference  70 Figure 12 constitutes the electrodes of the capaci-
voltage wiring.                                  tors. Figure 11 is a
diagram of the circuit block layout of  Figure 13 is a section view taken
along line a-a in a semiconductor integrated circuit device according
section A of Figure 12, and Figure 14 is a section to another embodiment.
In Figure 11, the circuit  view taken along line a-a in section B of Figure
12. 10 blocks formed on the semiconductor substrate con-    75  In Figures
13 and 14, electrically conductive polyc- stitute, as a whole, a RAM shown
in Figure 1. Though  rystalline silicon layers 15 and 14that serve as
subscripts are attached, the symbols of Figure 1 1  conductive layers are
formed on the surface of the correspond to those of Figure 1. In Figure 11,
broken  field insulating film 11 beneath the reference voltage lines
indicate bonding pads RAS etc. that are    wiring RL, the polycrystalline
silicon layers 15,14 15 formed on the semiconductor substrate and that  80
being formed simultaneously with the formation of serve as external
terminals.                    the gate electrode of the silicon gate MOSFET
Though there is no particular limitation, the mem-  formed on the
semiconductor substrate 10. The ory array MAR of Figure 1 is divided into
four   reference voltage wiring RL stretches on the polyc- memory arrays
[err] to [err] arrayed on the        rystalline silicon layers 15,14 on a
SiO2 insulating 20 semiconductor substrate as shown in Figure 11.  85 film
16 formed by the CVD (chemical vapor deposi- Similarly, the circuit blocks
of Figure 1 are suitably  tion) method. divided and arrayed on the
semiconductor substrate.  The polycrystalline silicon layer 15 is connected
to Figure 12 shows patterns of the power-supply  the power-supply wiring PL
as shown in Figure 13, wiring PL, ground wiring GL and reference voltage
and the polycrystalline silicon layer 14 is connected 25 wiring RL that are
formed on the semiconductor  90 to the ground wiring GL as shown in Figure
14. substrate corresponding to the circuit layout of  Therefore, in section
A of Figure 12, the reference Figure 11. A variety of signal wirings are
formed on  voltage wiring RL is electrically coupled to the the
semiconductor substrate simultaneously with  power-supply wiring PL via a
capacitor which con- the formation of wirings of Figure 12. To make it
sists of the reference voltage wiring RL, insulating 30 easierto understand
and to simplify the drawing,  95 film 16 and polycrystalline silicon layer
15. In the however, these signal wirings are not shown in  section B of
Figure 12, the reference voltage wiring Figure 12.
RL is electrically coupled to the ground wiring GL via 'The power-supply
wiring PL is coupled to the  a capacitorwhich consists of the reference
voltage bonding pad VOD which is served with the power-  wiring RL,
insulating film 16 and polycrystalline 35 supply voltage. The power-supply
wiring PL has a  100 silicon layer 14. portion which spans the lateral
direction in the lower  According to this embodiment, the portion of the
portion of Figure 12. The clock generators CPG2,  semiconductor substrate
10 where no circuit block is CPG3, address buffers [err] to [err],
reference voltage  formed Is effectively utilized for forming the capaci-
generartorVRG, and back bias voltage generator  tor. As shown in Figure 12,
furthermore, portions [err] 40 VBBG of Figure 11 are served with the
power-supply  105 and RL2 of the reference voltage wiring RL have voltage
via the above-mentioned portion of the  increased widths in a portion [err]
where no circuit power-supply wiring PL The power-supply wiring   block is
formed. In the surface portion [err], polycrys- PL has portions that
stretch along both sides of the  talline silicon layers 14, 15' are formed
to constitute semiconductor substrate and a portion that stretches
capacitors like the polycrystalline silicon layers 45 through the center of
the semiconductor substrate,   110 shown in Figures 13 and 14. The
polycrystalline supplying the power-supply voltage to the preampli-
silicon layer 14 is connected to the ground wiring fiers PA, to PA, and
column decoders [err] The  GL, and the polycrystalline silicon layer 15' is
power-supply wiring PL further has a portion that  connected to the
power-supply wiring PL stretches in the lateral direction in the upper
portion  Therefore, the capacitor C, shown in Figure 6 is 50 of Figure 12
to supply the power-supply voltage to    115 established by a capacitance
formed in section A and the circuits WEG, RASG, and the like of Figure 11.
a capacitance formed in the surface portion [err], and The ground wiring GL
is coupled to the bonding  the capacitor C2 is established by a capacitance
pad was that Is maintained at ground potential. The  formed in the section
S and a capacitance formed in ground wiring GL is symmetrical with respect
to the  the surface portion [err]. 55 power-supply wiring PL, and spans the
semiconduc-  120  According to the embodiment shown in Figures 11 tor
substrate.                                   and 12, empty space in the
surface of the semicon- In the RAM shown in Figures 11 and 12. although
ductor substrate is effectively utilized, and the there is no particular
limitation, the reference vol-  reference voltage wiring RL is effectivey
utilized as tage [err] generated by the reference voltage gener-  an
electrode of the capacitor. Hence, capacitors C1, 60 ator VRG is supplied
to the address buffer circuits    125 C2 having relatively large
capacitances are formed [err] to [err], and to the data input buffer
circuit lB via  without any need to increase the area of the the reference
voltage wiring RL                  semiconductor substrate 10. In the
construction The reference voltage wiring RL runs along the  shown in
Figures 12 to 14, the electrically conductive outermost periphery of the
semiconductor substrate  layers 15 and 14 are formed on the field
insulating 65 10 as shown in Figure 12, so that noise will not be  130 film
11 and serve as shielding conductors as in the    
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2087183         7 construction of Figure S. Consequently, undesirable
conductive layers of the capacitors each consist of electric coupling
between the reference voltage   an electrically conductive layer divided
into a plural- wiring RL and the semiconductor substrate 10 is   ity of
sections. weakened.                                           8. A
semiconductor integrated circuit device 5
70 according to any one of the preceding claims,. CLAIMS
wherein a major portion of said third wiring is arranged outwardly of said
first and second wirings 1. A semiconductor integrated circuit device    on
the semiconductor substrate. comprising:
9. A semiconductor Integrated circuit device 10  a pair of first and second
wirings across which a  75 according to claim 3, wherein said first
conductive power-supply voltage is applied;                  layers of the
capacitors are formed simultaneously an electronic circuitconnected between
said first  with the formation of the gate electrodes of Insulated wiring
and said second wiring, and to which said  gate field effect transistors.
power-supply voltage is applied via said first and  10. A semiconductor
integrated ircuit device 15 second wirings;
80 according to claim 9, wherein said first to third a third wiring to
which a reference voltage is  wiring layers are composed of a metal, and
said first applied;                                          conductive
layers are composed of polycrystilline a first capacitor arranged to couple
said third  silicon. wiring to said second wiring; and
11. A semiconductor integrated circuit device 20  a second capacitor
arranged to transmit variations   85 according to claim 6, Including a
clock signal gener- in potential produced on said first wiring to said
third  ator which consists of insulated gate field effect wiring;
transistors, and to which said power-supply voltage wherein when potential
variations have developed  i applied via said first and second wirings, and
said on said second wiring due to changes in the       input circuit is
controlled by the clock signals 25 operation current of said electronic
circuit, the  90 produced by said clock signal generator. potential
variation supplied to said third wiring via  12. A semiconductor intgrated
circuit device said first capacitor is substantially cancelled by the
according to any one of the preceding caims, potential variation supplied
to said third wiring via  Including a back bias voltage generator
consisting of said second capacitor.                            insulated
gate field effect transistors, and which 30  2. A semiconductor integrated
circuit device  95 produces a bias voltae that is applied to the according
to claim 1, including a reference voltage  substrate of the semiconductor
device upon receipt generator to which said power-supply voltage is   of
the power-supply voltage via said first and second applied via said first
and second wirings.        wirings. 3. A semiconductor integrated circuit
device      13. A semiconductor integrated circuit device 35 according to
claim 1 or claim 2, wherein said first  100 according to any one of the
preceding claims, and second capacitors are each composed of a first
wherein said first and second capacitors are corn- electrically conductive
layer formed over the semi-  posed of MOS capacitors that are formed simul-
conductor substrate of the device, on a first insulat-  taneously with the
formation of insulated gate field ing film, and a second electrically
conductive layer  effect transistors of the semiconductor device. 40 formed
over said first electrically conductive layer,   105   14. A semiconductor
integrated circuit device on a second insulating layer.
according to the invention substantially as described 4. A semiconductor
integrated circuit device     herein with reference to the accompanying
draw- according to claim 3, wherein the second conductive  ings. layers of
said first and second capacitors are con- 45 nected to the third wiring,
the first conductive layer  The text of the specification has been
reproduced of said first capacitor Is connected to said first   by
photocopying.  The original typescript may be wiring, and the first
conductive layer of said second  inspected on the premises of the Patent
Office capacitor is connected to said second wiring. 5. A semiconductor
integrated circuit device 50 according to claim 3, wherein the second
conductive layers of said first and second capacitors are com- posed of the
third wiring, the first conductive layer of said first capacitor is
connected to said first wiring, and the first conductive layer of said
second capaci- 55 tor Is connected to said second wiring. 6. A
semiconductor integrated circuit device according to any one of the
preceding claims comprising an input circuit which consists of a plurality
of insulated gate field effect transistors, and 60 which has a first input
terminal for receiving Input signals from external units, and a second
input terminal to which said reference voltage is applied via said third
wiring layer. 7. A semiconductorintegrated circuitdevice 65 according to
claim 3,4 or 5, wherein said first    
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GB 2 087183 3        7 construction of Figure 9. Consequently, undesirable
conductive layers of the capacitors each consist of electric coupling
between the reference voltage     an electrically conductive layer divided
into a plural- wiring RL and the semiconductor substrate 10 is     ity of
sections. weakened.                                             8. A
semiconductor integrated circuit device 5
70 according to any one of the preceding claims, CLAIMS
wherein a major portion of said third wiring is arranged outwardly of said
first and second wirings 1. A semiconductor integrated circuit device
on the semiconductor substrate. comprising:
9. A semiconductor integrated circuit device 10  a pair of first and second
wirings across which a  75 according to claim 3, wherein said first
conductive power-supply voltage is applied;                    layers of
the capacitors are formed simultaneously an electronic circuit connected
between said first  with the formation of the gate electrodes of insulated
wiring and said second wiring, and to which said    gate field effect
transistors. power-supply voltage is applied via said first and    10. A
semiconductor integrated circuit device 15 second wirings;
80 according to claim 9. wherein said first to third a third wiring to
which a reference voltage is     wiring layers are composed of a metal, and
said first applied;                                            conductive
layers are composed of polycrystalline a first capacitor arranged to couple
said third   silicon. wiring to said second wiring; and
11. A semiconductor integrated circuit device 20  a second capacitor
arranged to transmit variations   85 according to claim 6, including a
clock signal gener- in potential produced on said first wiring to said
third  ator which consists of insulated gate field effect wiring;
transistors, and to which said power-supply voltage wherein when potential
variations have developed  is applied via said first and second wirings,
and said on said second wiring due to changes in the         input circuit
is controlled by the clock signals 25 operation current of said electronic
circuit, the  90 produced by said clock signal generator. potential
variation supplied to said third wiring via  12. A semiconductor integrated
circuit device said first capacitor is substantially cancelled by the.
according to any one of the preceding claims, potential variation supplied
to said third wiring via  including a back bias voltage generator
consisting of said second capacitor.                              insulated
gate field effect transistors, and which 30  2. A semiconductor integrated
circuit device    95 produces a bias voltage that is applied to the
according to claim 1, including a reference voltage  substrate of the
semiconductor device upon receipt generator to which said power-supply
voltage is     of the power-supply voltage via said first and second
applied via said first and second wirings.          wirings. 3. A
semiconductor integrated circuit device         13. A semiconductor
integrated circuit device 35 according to claim 1 or claim 2, wherein said
first  100 according to any one of the preceding claims, and second
capacitors are each composed of a first  wherein said first and second
capacitors are com- electrically conductive layer formed over the semi-
posed of MOS capacitors that are formed simul- conductor substrate of the
device, on a first insulat-  taneously with the formation of insulated gate
field ing film, and a second electrically conductive layer  effect
transistors of the semiconductor device. 40 formed over said first
electrically conductive layer,    105   14. A semiconductor integrated
circuit device on a second insulating layer.
according to the invention substantially as described 4. A semiconductor
integrated circuit device       herein with reference to the accompanying
draw- according to claim 3, wherein the second conductive  ings. layers of
said first and second capacitors are con- 45 nected to the third wiring,
the first conductive layer  The text of the specification has been
reproduced of said first capacitor is connected to said first      by
photocopying.  The original typescript may be wiring, and the first
conductive layer of said second   inspected on the premises of the Patent
Office capacitor is connected to said second wiring. 5. A semiconductor
integrated circuit device 50 according to claim 3, wherein the second
conductive layers of said first and second capacitors are com- posed of the
third wiring, the first conductive layer of said first capacitor is
connected to said first wiring, and the first conductive layer of said
second capaci- 55 tor is connected to said second wiring. 6. A
semiconductor integrated circuit device according to any one of the
preceding claims comprising an input circuit which consists of a plurality
of insulated gate field effect transistors, and 60 which has a first input
terminal for receiving input signals from external units, and a second
input terminal to which said reference voltage is applied via said third
wiring layer. 7. A semiconductor integrated circuit device 65 according to
claim 3,4 or 5, wherein said first    


