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out from the memory cell, are amplified to the desired levels by a sense
amplifier, as is well BACKGROUND OF THE INVENTION
known in the art. The data thus amplified are rewrit- ten In the memory
cell. Field of the Invention                         5       If the word
line selecting operations are started many times within a short period of
time by the The present Invention relates to a memory       skews of the
address signal, the switching of the composed of MOSFETs (i.e.,
metal-oxide-semicon-     word lines is executed in response thereto before
ductor field effect transistors) according to the first  the data levels,
being substantially broken by the part of claim 1 and, more particularly,
to a tech-   10  read-out operation, are rewritten in the correspond- nique
which is effective for a dynamic type RAM    Ing memory cell with the
status in which the data (i.e., random access memory) made detective of
levels are amplified to the desired levels. This changes in an address
signal for generating a       results in the serious problem that the
stored data timing signal necessary for the operation of an     are broken.
internal circuit.                              15      From EP-A-0 017 990,
an integrated memory circuit is known in which the selection of the word
Description of the Prior Art                       lines is inhibited for a
predetermined period of time after a first change of the address signal has
been The Inventor has conceived a pseudo-static      detected. This measure
alone however does not type RAM, which is constructed to detect changes
20  prevent a data loss of a dynamic memory in case in an address signal
for generating a variety of   the address signal is not stable after the
predeter- timing signals necessary for the operations of an   mined period
of time has passed. internal circuit thereof, prior to the present inven-
tion. This pseudo-static type RAM has memory         SUMMARY OF THE
INVENTION cells composed of capacitors for storing data in the   25 form of
charges and MOSFETs for address selec-        An object of the present
Invention is to provide tions and has its peripheral circuits composed of
a MOS memory which can operate normally with- CMOS (i.e., complementary
MOS) static type cir-     out being affected by the changed timing and
cuits. This RAM has such external characteristics  fluctuations of an
address signal. as can be deemed to be identical to those of the   30
Another object of the present invention is to static RAM because, in
response to the changes in   provide a MOS memory which can ignore address
the address signal detected, the various timing     skews. signals
necessary therefor are generated.              Still another object of the
present invention is In this case, the following problems are en-    to
provide a pseudo-static type RAM which can countered, as has been revealed
by investigations.  35  operate at a high speed. The changing timings of
the individual address         The objects are solved by the characterising
signals of plural bits fed to the RAM are caused to  features from part two
of claim 1. possibly fail to be synchronized to one another by     Briefly
described, an address buffer is made the undesired timing discrepancies,
which are en-   not to receive an address signal after a word line
countered by a circuit itself such as a CPU (i.e.,  40  selecting operation
at the latest by being given a central processing unit) for generating
those ad-   gate function. dress signals, or by the unevenness in the
signal delay of the printed circuit board. If the timing   BRIEF
DESCRIPTION OF THE DRAWINGS discrepancies (e.g., skews) are encountered in
the changes in the address signals of plural bits fed to  45  Preferred
embodiments of the invention are the RAM, there arises a fear that a word
line       shown in the drawing, wherein selecting operation may be
restarted by an address    Fig. 1 is a block diagram showing a RAM; signal
which changes with a delay after the word      Fig. 2 is a circuit diagram
showing a memory line selection is started. In case data to be read out
cell, a sense amplifier and a row address de- from a dynamic type memory
cell such as one   so      coder; MOSFET cell, the level of the holded data
in the      Figs. 3 and 4 are circuit diagrams showing the memory cell
selected is changed to an insufficient    RAMs which are actually mounted
in printed level by the charge sharing which is caused be-       circuit
boards; tween the capacitor of that memory cell and the       Fig. 5 is a
circuit diagram showing an address capacitor existing in the data line with
which the   55  buffer of Fig. 1; memory cell is connected. In other words,
the data    Figs. 6, 7 and 8 are operating waveform charts holded in the
memory cell are substantially broken.   of the RAM of Fig. 1; Therefore,
the data at minute levels, which are read  Fig. 9 is a block diagram
showing a timing 2    



3                EP 0128 499 B1                     4 generator of the RAM
of Fig. 1;                 has its input and output nodes connected with
Fig. 10 is a circuit diagram showing circuits AIC  either of a pair of
parallel complementary data lines and HTG of Fig. 9; and
D and [err], as shown in Fig. 2. Fig. 11 is a timing chart of the circuit
of Fig. 9.  Indicated by circuit symbol PC1 is a prechar- 5   ging circuit
which has its unit circuit composed of a DESCRIPTION OF THE PREFERRED
EMBODI-              precharging MOSFET Q5 which Is responsive to MENT
precharge pulses [err]pcr for short-circuiting the com- plementary data
lines D and [err], as shown in Fig. 2. Fig. 1 is a block diagram showing an
RAM          Indicated by circuit symbol SA is a sense according to an
embodiment of the present inven-  10  amplifier which is constructed of a
CMOS (i.e., tion.                                             complementary
MOS) latch circuit having its in- Each circuit block enclosed by two dotted
dividual power switch MOSFETs connected be- chain lines in Fig. 1 is formed
in a single semicon-  tween the power supply voltage Vcc and the earth
ductor substrate of silicon or the like by the tech-  potential Vss of the
circuit, although not limitative nique of fabricating a well-known CMOS
(i.e., com-  15  thereto. The paired input and output nodes of the
plementray MOS) integrated circuit. The RAM is    CMOS latch circuit are
connected with the com- provided with external terminals DO to D7, A0 to
plementary data lines D and [err]. Timing pulses [err]pal, A14, [err], Vcc
and Vss. The external      [err]pal, [err]pa2 and [err]pa2 are used to
control the power terminals Vcc and Vss are supplied with electric  switch
MOSFETs. The power switch MOSFETs are powers from an external power supply
E.      20  turned off immediately before the complementary Although not
limitative, the integrated circuit is  data lines D and [err] are
precharged. As a result, the formed in a semiconductor substrate of single-
complementary data lines D and [err] may latch the crystal P-type silicon.
Each of the N-channel MOS-  Vcc and Vss levels in the floating status. The
FETs is constructed of: source and drain regions  complementary data lines
D and [err] are short-cir- which are formed in the surface of that semicon-
25  culted, when the precharge MOSFETs are turned ductor substrate; and a
gate electrode of poly-   on, so that they are precharged to an
intermediate silicon, which Is formed on the surface of the    level of
about Vcc/2. semiconductor substrate between the source and       The
precharging operation of the memory array drain regions through a
relatively thin gate insulat-  of the present embodiment is executed merely
by ing layer. Each of the P-channel MOSFETs Is  30  short-circuiting the
paired complementary data formed in an N-type well region which is formed
in  lines (likewise common complementary data lines the surface of the
semiconductor substrate. As a  to be described later) The level change of
the result, the semiconductor substrate forms a sub-  complementary data
lines Is small when the strate gate which is shared with the plural N-chan-
precharging operation is executed, as compared nel MOSFETs formed thereon.
The N-type region   35  with the dynamic type RAM of the prior art, in
forms the substrate gate of the P-channel MOS-    which the voltage is
charged up from 0 volt to the FETs which are formed thereon. The substrate
level Vcc. The precharge MOSFETs are turned gate, i.e., the N-type well
region of the P-channel  conductive in a sufficient unsaturated state even
if MOSFETs is connected with the power supply ter-  their gate voltages are
set at the usual logic level minal Vcc of Fig. 1. The common substrate
gate,  40  (i.e., Vcc). As a result, the precharging operation i.e., the
semiconductor substrate of the N-channel  can be conducted at a high speed
and with a low MOSFETs is connected with the output terminal of  power
consumption. a back-bias voltage generator Vbb-G so that they     Since the
precharge level is set at the inter- are biased to a negative voltage by
the latter.   mediate level of about Vcc/2, as in the above, the In the RAM
of the present embodiment, each   45  switch MOSFETs of the memory cell are
rendered of the circuits such as a sense amplifier, prechar-  conductive in
the sufficient unsaturated state even ging circuits, address decoders or a
column switch  if their gate voltages (I.e., the word line selection is
composed of a plurality of unit circuits. Fig. 2  voltages) are set at the
usual logic level (i.e., Vcc). shows one example of each unit circuit.
Therefore,  As is different from the dynamic type RAM of the the specific
circuits of the individual circuit blocks  50  prior art, therefore, all
the charges can be read out of Fig. 1 should be referred to Fig. 2.
from the data storage capacitors without using any Indicated by circuit
symbol M-ARY in Fig. 1 is  bootstrap voltage. a memory array in which
memory capacitors and        The read-out reference voltage required for
op- well-known one MOS type memory cells of ad-       erating the sense
amplifier SA makes use of the dress selecting MOSFETs are arranged in a
matrix  55  precharge level on one data line through which the form. In the
present embodiment, the memory ar-   memory cell is not selected. As is
different from ray M-ARY is a folded bit line system, although not  the
dynamic type RAM of the prior art, therefore, limitative thereto.
Accordingly, each memory cell  no dummy cell for generating the read-out
refer- 3    



5                 EP 0128 499 B1                      6 ence voltage may be
required.                          The column address decoder C-DCR is re-
Incidentally, the timing signals [err]pal and [err]pal  sponsive to the
internal complementary address are complementary to each other, and the
timing     signals a9 to a14 to generate the data line selection signals
[err]pa2 and [err]pa2 are also complementary to     signal (i.e., the
column selection signal) of the each other. In order to facilitate the
illustrations, the    5   memory array M-ARY. This data line selection sig-
timing signals [err]pal and [err]pal are indicated together  nal is
transmitted to the column switch C-SW in as [err]pal, and the timing
signals [err]pa2 and [err]pa2 are   synchronism with a data line selection
timing signal also indicated together as [err]pa2.
[err]y. Indicated by circuit symbol C-SW is a column        Indicated by
circuit symbol PC2 is a prechar- switch which is adapted to be controlled
by a   10  ging circuit of the common complementary data column selection
signal generated by a column       line, which is composed of MOSFETs made
similar address decoder C-DCR. In response to the col-     to those of the
above precharging circuit PCI for umn selection signal, the column switch
C-SW        short-circuiting the common complementary data connects the
complementary data lines to be se-    line in response to precharge pulses
[err]pcd, al- lected with the common complementary data line.    15  though
not limitative thereto. Indicated by circuit symbol R-ADB is a row
Indicated by circuit symbol MA is a main am- address buffer which receives
external address sig-  plifier which has a circuit structure similar to
that of nals of 9 bits through the external terminals AO to  the sense
amplifier SA. Timing pulses [err]mal and AB to thereby generate internal
complementary ad-   [err]mal, and [err]ma2 and [err]ma2 are used to control
the dress signals aO to a8 and [err]0 to [err]8. Incidentally,   20   power
switch MOSFET of the main amplifier MA. the paired internal complementary
address signals,  These timing signals [err]mal and [err]mal are com- e.g.,
a0 and [err]0 will be indicated by aO in the      plementary to each other,
and the timing signals following description and drawings. As a result, the
[err]ma2 and [err]ma2 are complementary to each other. internal
complementary address signals a0 to a8    In Fig. 2, the former timing
signals [err]mal and [err]mal and [err]0 to [err]8 are indicated as the
internal com-   25  are indicated together by [err]mal, and the latter tim-
plementary address signals a0 to a8. The row        ing signals [err]ma2
and [err]ma2 are indicated together address buffer R-ADB is so constructed
as to con-   by [err]ma2. duct two kinds of operations, i.e., to transmit,
hold  Indicated by circuit symbol DIB is a main input or latch the signals,
as will be explained in detail in  buffer which is responsive to the write
timing the following. The control of the row address buffer  30   pulses
[err]rw to transfer the write data from the R-ADB is conducted in response
to control signals   external terminals DO to D7 to common comple- [err]cs
and [err]cs.                                        mentary data lines CD
and [err]. During the reading Indicated by circuit symbol C-ADB is a column
operation, that main input buffer DIB is rendered address buffer which is
made responsive to exter-  inoperative in response to the write timing
pulses nal address signals of 6 bits through the external  35  [err]rw.
terminals A9 to A14 to generate the internal com-     The above various
timing signals are generated plementary address signals a9 to a14 and
[err]0 to      by the following individual circuit blocks. [err]14.
Incidentally, in accordance with the indications  Indicated by circuit
symbol REG is a row ad- of the internal complementary address signals, the
dress transient detector or an edge trigger circuit internal complementary
address signals a9 to a14   40   which is responsive to address signals a0
to a8 (or and [err]9 to [err]14 will be expressed as the internal
[err]0 to [err]8) to detect the leading or trailing edge of complementary
address signals a9 to a14 in the      the same signals, although not
limitative thereto. following drawings and description. The column
Indicated by circuit symbol CEG is a column address buffer C-ADB has its
operation controlled   address transient detector or an edge trigger
circuit by the chip selection signal [err]. Specifically, the   45   which
is responsive to address signals a9 to a14 column address buffer C-ADB
outputs an address     (or [err]9 to [err]14) to detecting the leading or
trailing signal corresponding to the external address sig-   edge of the
same signals, although not limitative. nals if the chip selection signal
[err] is at a low level,  The row address transient detector REG Is and
latches the previous address signals if the chip  composed, although not
limitative, of exclusive OR selection signal [err] is at a high level.
so  circuits which may receive the address signals a0 Indicated by circuit
symbol R-DCR is a row      to a8 and their delayed signals, and OR circuits
address decoder which is responsive to the internal  which may receive the
output signals of those complementary address signals a0 to a8 through a
exclusive OR circuits. In response to the individual later-described
multiplexer MPX to generate the     address signals, specifically, there
are provided word line selection signals of the memory array M-   55
exclusive OR circuits which may receive the ad- ARY. The word line
selection signals are transmit-  dress signals and their delayed signals.
In this ted to the memory array M-ARY in synchronism        case, nine
exclusive OR circuits are provided to with a word line selection timing
signal [err]x.        correspond to the fact that the address signals 4    



7                 EP 0 128 499 B1                     8 have 9 bits. The
output signals of these nine exclu-   The substrate-bias voltage generator
Vbb-G sive OR circuits are input to the OR circuits. Ac-  generates a
negative back-bias voltage [err] which cordingly, the row address transient
detector or   is to be fed to the semiconductor substrate, in edge trigger
circuit REG generates edge detection   response to a positive supply
voltage as at + 5V, pulses [err]r synchronized with the changing timings
5   which is applied across the power supply terminal of those address
signals a0 to a8.                  Vcc and the reference potential terminal
or earth The column address transient detector or edge   potential forming
the external terminals of the in- trigger circuit CEG has a structure
similar to the  tegrated circuit. As a result, the N-channel MOS- row
address transient detector REG. Specifically,   FET has Its substrate gate
supplied with the back- the column address transient detector CEG is com-
o   bias voltage so that the parasitic capacities be- posed of exclusive OR
circuits, which may receive  tween the source and drain and the substrate
are the address signals a9 to a14 and their delayed     reduced to thereby
speed up the operation of the signals, and OR circuits which may receive
the      circuit. output signals of those exclusive OR circuits. The
The automatic refresh circuit REF is com- column address transient detector
CEG, likewise  15  posed, although not shown, of a timer which is the row
address transient detector REG, generates   controlled by the refresh
control signal REM  and edge detection pulses [err]c synchronized with the
chip selection signal [err] fed through the external changing timings of
those address signals a9 to    terminals, and of a refresh address counter
for al 4.                                              generating internal
address signals to be refreshed Indicated by circuit symbol TG is a timing
20  by counting the output of the timer. generator which is operative to
generate the above-    The timer of the automatic refresh circuit REF
mentioned major timing signals. Specifically, the  is started, although not
limitative, when the chip timing generator TG generates the above-men-
selection signal [err] is caused to take the high level tioned serial
timing pulses in response to the edge  whereas the refresh control signal
[err]  is caused detection pulses [err]r and [err]c, the write enable sig-
25  to take the low level. Even if the chip selection nals WE and the chip
selection signals [err].          signal [err]  is at the low level, the
timer of the The individual timing pulses, i.e., the timing  automatic
refresh circuit REF is started in response pulses [err]pcr, [err]pal,
[err]pa2,  [err]x and [err]cs and the        to the lapse of a period for
which the chip selection timing pulses [err]pw fed to word reset MOSFETs Q1
signal [err]  is at the low level. At this time, the to Q4 of Fig. 4 are
deemed as row timing pulses,  30  automatic refresh circuit REF switches
the mul- and the individual timing pulses [err]pca, [err]mal, [err]ma2,
tiplexer MPX to output the control signal [err]ref for [err]y, [err]rw and
[err]rw are deemed as column timing        transmitting the internal
address signals from the pulses.
built-in refresh address counter to the row address The row timing pulses
are outputted each time   decoder R-DCR. As a result that the internal ad-
the row address transient detector REG generates   35   dress signals
generated by the refresh address the detection pulses [err]r despite of the
level of the  counter are fed to the row address decoder R- chip selection
signals [err] in order to make the     DCR, the detection pulses [err]r are
outputted from usual access and the automatic refreshing opera-   the row
address transient detector REG, and the tion of the memory.
row timing pulses are outputted from the timing On the contrary, the column
timing pulses have   40  generator TG in response to the detection pulses
their outputs controlled by the chip selection sig-  [err]r. As a result,
the memory cell, which is con- nals [err]. If the chip selection signals
[err] are at the  nected with one word line instructed by the refresh high
level, i.e., indicate the chip non-selection level,  address counter, is
automatically refreshed. the column timing pulses are not outputted. At
this    The timer generates, when the refresh control time, the data output
buffer DOB and the main  45  signal [err] is kept at the low level, pulses
for input buffer DIB are rendered inoperative. If the  executing the
refresh operation at a predetermined chip selection signals [err]  are set
at the low level,  time interval in response to the drop of the refresh
i.e., at the chip selection level, the column timing  control signal [err].
The refresh address counter pulses are outputted.
is incremented at the predetermined time interval The multiplexer MPX is
controlled in response   50   by the pulses outputted by the timer. As a
result, if to a control signal [err]ref coming from a later-de-   the
refresh control signal [err] is held at the low scribed automatic refresh
circuit REF. The mul-    level, the continuous refresh (or self-refresh)
opera- tiplexer MPX selectively transmits the internal com-  tion is
executed. plementary address signals aO to a8 which are          In Fig. 2,
each memory cell is composed of an generated by the row address buffer
R-ADB, and   55  address selecting N-channel MOSFET Qm and a the internal
complementary address signals a0' to   memory capacitor Cs. Each memory
cell is ar- a8 which are generated by the automatic refresh    ranged at
each of the nodes of word lines [err] to circuit REF, to the row address
decoder R-DCR.      [err] and the data lines D and [err]. Specifically, the
5    



9                EP 0128 499 B1                    10 MOSFET Qm acting as
the selection terminal of     FET QS is turned on by the timing pulses
[err]pcr each memory cell has its gate connected with the  which are set at
a high level for a predetermined corresponding word line, and the MOSFET Qm
time period after the MOSFETs Q10 to Q13 are acting as the input and output
terminal of each   turned off. memory cell has its one electrode connected
with   5  The row address decoder R-DCR of Fig. 2 is the corresponding data
line.                      divided, although not limitative, into a first
row The unit circuit of the sense amplifier SA is  decoder R-DCRI and a
second row decoder R- composed of P-channel MOSFETs Q7 and Q9 and
DCR2. The second row decoder R-DCR2 is con- N-channel MOSFETs Q6 and Q8.
For the plural      structed of a plurality of unit circuits corresponding
unit circuits constructing the sense amplifier SA,  10  to the four word
lines, respectively. In Fig. 2, there there are provided common power
switching MOS-    are shown the unit circuits which correspond to the FETs
Q10 to 013. The MOSFETs Q10 and Q12 are      word lines [err] to [err].
made to have relatively small conductances, when     The unit circuit of
the second decoder R-DCR2 they are turned conductive, by suitably setting
the  is composed, as shown, of a NAND circuit of channel width and length.
On the contrary, the  15  CMOS structure having N-channel MOSFETs Q32
MOSFETs Q11 and Q13 are made to have rela-       to 34 and P-channel
MOSFETs Q35 to Q37 which tively large conductances when they are turned
may receive the address signals [err]2 to [err]8 , a conductive.
CMOS inverter IV1, N-channel cutting MOSFETs The MOSFETs Q10 and Q12 have
their gates      Q28 to Q31, and transmission gate MOSFETs Q24 fed in their
operating cycle with the complementary  20  to Q27. The output of the NAND
circuit is inverted timing pulses [err]pal and [err]pal for activating the
by the inverter IVI and is then fed to the gates of sense amplifier SA,
whereas the MOSFETs Q11      the transmission gate MOSFETs Q24 to Q27 and
Q13 have their gates fed with the complemen-  through the cutting MOSFETs
Q28 to Q31. tary timing pulses [err]pa2 and [err]pa2 which are de-      The
first decoder R-DCRI is composed, al- layed from the timing pulses [err]pal
and [err]pal. In this  25  though not specifically shown, of a decoder for
way, the operations of the sense amplifier SA are  decoding the
complimentary address signals a0, divided into two stages. In the first
stage, i.e., when  [err], al and [err] of two bits, for example, four
transmis- the timing pulses [err]pal and [err]pal are generated, the  sion
gate MOSFETs for distributing the word line sense amplifier SA operates
with a weak amplifying  selection timing signal [err]x,and cutting MOSFETs
for operation because the conductances of the MOS-  30  transmitting the
output of the decoder to the gates FETs Q10 and Q12 are relatively low. In
this first  of the corresponding transmission gate MOSFETs. stage, the
read-out voltage of weak level, which is  As a result, word line selection
timing signals [err] applied from the memory cell to the paired com-  to
[err] are outputted from the four transmission gate plementary data lines D
and [err], is amplified without  MOSFETs. Those timing signals [err] to
[err] are any undesirable level fluctuation by the current  35
alternatively selected to the selected level at the limiting actions of the
MOSFETs Q10 and Q12      timing determined by the timing signal [err]x.
This having the relatively small conductances. When the  timing signal
[err]x has its high level raised to that of second stage is entered, i.e.,
when the timing    the power supply voltage Vcc by making use of the pulses
[err]pa2 and [err]pa2 are generated after the      bootstrap capacity, as
will become apparent from difference in the complementary data line
potential  40  the following description. The combined circuit of has been
enlarged by the amplifying action of the  the transmission gate MOSFETs and
the cutting sense amplifier SA, the MOSFETs Q11 and Q13       MOSFETs of
the first decoder R-DCRI enables the having relatively large conductances
are respon-  timing signal at such a high level to be transmitted. sively
rendered conductive. The amplifying action  The timing signals [err] to
[err] are fed to the cor- of the sense amplifier SA is accelerated as a
result  45  responding word lines through the transmission that the MOSFETs
Q11 and Q13 become conduc-       gate MOSFETs Q24 to Q27 of the second
decoder tive. By causing the sense amplifier SA to conduct  R-DCR2. its
amplifying action in the two stages, the data can  The structure of
dividing the row address de- be read out at a high speed while preventing
the  coder provides the following advantages. complementary data lines from
having their levels  so  Specifically, the number of the circuit elements
fluctuating in an undesired manner.               of the decoder to be
arranged on the semiconduc- The precharging circuit PCI is constructed of a
tor substrate in correspondence to the word lines unit circuit which is
composed of the N-channel   may be reduced. Accordingly, the pitch of the
unit MOSFET Q5. The power switch MOSFETs Q10           circuits composing
the second decoder R-DCR2 and Q13, which are connected with the sense  55
may be matched with that of the word lines so that amplifier SA, are turned
off immediately before the  no waste space is formed on the semiconductor
precharging operations of the complementary data  substrate. lines D and
[err] are started. The precharging MOS-     Between the individual word
lines and the 6    



11                EP0128 499 B1                       12 grounded point of
the circuit, there are provided N-  is started and before the rewriting
operation (i.e., channel MOSFETs Q20 to Q23 which are switched      an
active restoring operation) is ended, as to close by the output of the NAND
circuit. The individual  the gate function, although not limitative
thereto. In word lines are grounded to the earth through those  other
words, the timing signals [err]cs and [err]cs are set MOSFETs Q20 to Q23.
5   at the low (i.e., the earth potential of the circuit) and Between the
individual word lines and the      high (i.e., the power supply voltage
Vcc) levels, grounded point of the circuit, moreover, there are
respectively, so as to render the MOSFETs Q43 provided N-channel MOSFETs Q1
to Q4 which are      and Q42 inconductive. The output signal of the
switched by the reset pulses [err]pw. These reset      input circuit
described in the above Is fed to a pulses are set at a high level
immediately before  10  CMOS inverter IV2 which is composed of a P-
precharging pulses [err]pcr are raised to the high     channel MOSFET Q45
and an N-channel MOSFET level.
Q46. As a result, a complementary address signal The unit circuit of the
column switch C-SW is  al is outputted from the inverter IV2. On the other
composed of N-channel MOSFETs which are            hand, an inverted
address signal [err] is generated by switched by the output of the address
decoder, as   is  an inverter IV3 which receives the output of the shown.
inverter IV2. The precharging circuit PC2 is composed of an      The output
of the inverter IV2, which is com- N-channel MOSFET 051 which is switched
by the      posed of the MOSFETs Q45 and Q46, is fed back precharging
pulses [err]pca.                          to the input of the inverter IV2
through a clocked The pseudo-static type RAM of Fig. 1 can be   20
inverter CIV2 which is composed of MOSFETs Q47 operated without any use of
the chip selection    to Q50 likewise the above-mentioned input circuit
terminal [err].                                      In order to latch the
address signals when the Input Fig. 3 shows the circuit of the RAM in case
the  circuit is closed, the MOSFETs Q49 and 50 as the chip selection
terminal [err] is fixed at the low level.  power switch means have their
gates fed with the As shown, the RAM has its address terminals A0 to  25
timing signals [err]cs and [err]cs. As a result, these input A14 connected
with an address bus line ABS and     circuit and the feedback circuit are
brought into the its data terminals D0 to D8 connected with a data
operative states in a complementary manner. bus line DBS. In this case, the
RAM is operated by    The summary of the operations of the circuit of the
changes in the address signals.               the present embodiment will
be explained in the Fig. 4 shows the circuit of the two RAMs in  30
following with reference to the timing chart of Fig. case the chip
selection terminal [err] is utilized. In  6. Incidentally, the more
detailed construction of this case, the two RAMs have their address termi-
the timing generator TG and the timings of the nals and data terminals
commonly connected with    various timing pulses will be explained
hereinafter the address bus line ABS and the data bus line     with
reference to Figs. 9 to 11. DBS. Chip selection signals [err] and [err]
can be   35     If the address signals are varied, as shown at A deemed as
a kind of address signal. The RAM-1 is   and B in Fig. 6, detection pulses
[err]el, [err]e2 and so selected by the signal [err], and the RAM-2 is
on synchronized with the edges of those signals selected by the signal
[err].                         are generated from the exclusive OR circuits
cor- Fig. 5 shows a specific circuit diagram of the  responding to those
address signals, respectively, row address buffer R-ADB of Fig. 1. The
present  40  as shown at D and E in Fig. 6. The edge detection embodiment
is additionally given the following gate  pulses [err]r ([err]c) generated
by those logic sums function so as to prevent the stored data from
become pulse signals having pulse widthes accord- being broken by the
address skews.                ing to the detection pulses sequentially
generated, Specifically, the signal from the external ad-  as shown at F in
Fig. 6. dress signal terminal Ai is inputted to the CMOS   45  The timing
generator TG generates the neces- inverter which is composed of a P-channel
MOS-     sary timing signals in synchronism with the leading FET Q40 and an
N-channel MOSFET Q41. Be-           and trailing edges of the detection
pulses [err]r. The tween the two MOSFETs Q40 and Q41 and the          word
line selection timing signal [err]x is set at the power supply terminal Vcc
and the grounded point,  low level, as shown at G in Fig. 6, in synchronism
respectively, there are connected a P-channel  50   with the leading edges
of the detection pulses [err]r. MOSFET Q42 and an N-channel MOSFET Q43
This word line selection timing signal [err]x is raised which provide power
switching means. As a result,  to the high level by a predetermined delay
circuit the MOSFETs Q40 to Q43 compose substantially       which has a time
delay according to that of the one clocked inverter CIVI. The gate function
is    operation of the circuit such as the address de- added by applying
the timing signals [err]cs and [err]cs   55  coder. The word lines are
selected in synchronism to the gates of the MOSFETs Q42 and Q43. Those
with the high level of the timing signal [err]x. During timing signals
[err], and [err]cs are set at such a level,  the time period from the
instant when the selecting during the time period after the word line
selection  operation of the word lines Is started to the Instant 7    
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after the operation of the sense am-       Incidentally, although not
limitative, the timing plifier SA of Figs. I and 2 is started, the read-out
signal [err]cs is broken in synchronism with the rise of voltage difference
between the respective paired   the timing signal [err]x and is broken in
synchronism complementary data lines is still at the minute     with the
fact that the timing signal [err]x is set at the level. If the level of the
word lines is returned    5   high level by the bootstrap effect. during
that period to the unselected level, the data   According to the present
embodiment, the row to be holded in the selected memory cell are
address buffer R-ADB is so controlled as to con- substantially broken. The
selection during the in-  duct the latching operation during the
chip-unselec- sufficient period of the word lines may be effected  ted
period. As a result, the timing pulses [err]cs are as a result that the row
address decoder R-DCR   10  set at the low level in response to the fact
that the responds to the address signal such as an address   chip selection
signal [err] is set at the high level and signal An shown at C in Fig. 6.
More specifically, if  is set at the high level in response to the fact
that the changing timing of the address signal An is    the chip selection
signal [err] is set at the low level, relatively highly delayed, the row
address transient  as indicated at D in Fig. 7. The external address
detector REG of Fig. I generates the detection   15  signal is fetched to
the row address buffer when pulses [err]r in response to the change of the
address  the chip selection is started. As a result that the signal An.
Assuming that there is no protecting    output of the row address buffer is
changed, the function to be described in the following, con-    row address
transient detector REG generates sequently, the row address decoder R-DCR
is op-    such detection pulses as are shown at C in Fig. 7. erated again
by that address signal An.        20  Thus, the RAM of the present
embodiment also In accordance with the present embodiment,      responds to
the external address signal which has the gate of the address buffer of
Fig. 5 is closed  its status set during the chip-unselected period. during
the period before lapse of a predetermined      This control method is
effective in reducing the period after the timing signal [err]x is set at
the high  power consumption of the RAM because it pre- level, i.e., during
the period after the selection of  25  vents the unnecessary operation of
the row ad- the word lines is started and before the read-out  dress buffer
during the chip-unselected period. voltage applied to the complementary
data lines by     According to the present embodiment, although memory cell
selected is amplified to the sufficient  not limitative, the latching
operation of the row level. In other words, the timing pulses [err]cs and
address buffer is related to the operation of the [err]cs are set at the
low and high levels, respectively,  30  column circuit such as the column
switch C-SW so as shown at H and I in Fig. 6, so that the MOS-    as to
prevent the deterioration of the data signal FETs Q42 and Q43 are rendered
inconductive The     which is to be rewritten in the memory cells. internal
address signals, which are present before     More specifically, when at
least one of the the timing pulses [err]cs and [err]cs are set at the low
column address signals A9 to A14 to be fed to the and high levels,
respectively, are latched in the   35   RAM of Fig. 1 is changed as shown
at C in Fig. 8, address buffers as a result that the MOSFETs Q49   a column
selection signal yl shown at D in Fig. 8 is and Q50 of the address buffers
are rendered con-   outputted in response thereto from a column ad- ductive
to start the latching operation of the ad-  dress decoder C-DEC of Fig. 1.
In response to the dress buffers.
column selection signal yi, the column switch C- As a result, the stored
data of the memory  40  SW connects one of the plural pairs of the com-
cells, which are being broken by the word line     plementary data lines
with the common comple- selecting operation, can be prevented from being
mentary data lines CD and [err]. Here, immediately broken, because the
address signal, if any, such as  before the column switch C-SW  is
operated, the the above-mentioned address signal which will      common
complementary data lines CD and [err] are change with the large delay is
not received. The   45  set at the precharge level of about Vcc/2. The
stored data of the memory cells, which are being   common complementary
data lines CD and [err] broken by the word line selecting operation, are
have the parasitic capacities which cannot be ig- caused to restore their
levels by the rewriting op-  nored. When the column switch C-SW is
operated, eration (i.e., the active restoring operation) which is  a charge
distribution takes place between the com- conducted when the word line
selection timing sig-  so  plementary data lines and the common comple- nal
[err]x is raised to the high level by the bootstrap-  mentary data lines CD
and [err]. As a result, the ping operation. In other words, the same data
are  level difference between the complementary data rewritten in the same
memory cell.                 lines, which has been amplified in advance to
the At the end of the rewriting operation, the timing  sufficient level by
the sense amplifier, is temporar- signal [err]cs is set at the high level,
whereas the   55  ily reduced, as shown at B in Fig. 8, when the timing
signal [err]cs is set at the low level. As a result,  column switch C-SW
is operated. The level dif- the address signal of a subsequent operation
cycle  ference between the complementary data lines is can be fetched.
restored to a predetermined level by the succeed- 8    
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the sense amplifier SA.           the high level when the OR signal of the
pulses [err]r Here, if the selecting operation of the word    and [err]csd
is outputted, so that the word line reset- lines is executed during the
level dropping period  ting MOSFETs Q1 to Q4 shown in Fig. 2 may be of the
complementary data lines by the change of   rendered conductive during a
predetermined time the row address signals A0 to A8, the rewriting    5
period after the output. The resetting of the word level for the memory
cells becomes insufficient.   lines for preparing the word line selection
is ex- In the present embodiment, therefore, the tim-  ecuted in response
to the timing pulses [err]pw. ing pulses [err]cs for controlling the row
address         The timing pulses [err]pcr are set at the high level buffer
R-ADB are set at the low level, as shown at  at the timing, which is
slightly delayed from the E in Fig. 8, in synchronism with the period for
10  timing pulses [err]pw, and is set at the low level at which the level
difference between the complemen-  substantially the same timing as that at
which the tary data lines is reduced, namely, during a pre-  timing pulses
[err]pw are set at the low level. determined time period after the column
selection      The timing pulses [err]x' are set at the low level signal yi
is generated.                            at substantially the same timing
as that at which Fig. 9 is a block diagram showing the edge   is  the
timing pulses [err]pw are set at the high level. The trigger circuit (i.e.,
the row address transient detec-  timing pulses [err]x' are set at the high
level, as tor) REG and the timing generator TG.               shown at D in
Fig. 11, after lapse of a predeter- The row address transient detector REG
is       mined period from the instant when the OR signal constructed of
exclusive OR circuits EX01 to EX02  is changed to the low level.
corresponding one-to-one to the address terminals  20  The timing pulses
[err]pal and [err]pa2 are set, as AO to A8, as shown, CMOS inverters IV4
and IV5     has been described hereinbefore, at the low level acting as
delay circuits, a CMOS NOR circuit NRI   at such a timing as slightly
precedes the timing at responsive to the outputs of the exclusive OR cir-
which the timing pulses [err]pcr are set at the high cuits EX01 and Ex02,
and a CMOS inverter IV6.       level, and are set at the high level after
the timing With the structure shown, when at least one of the   25   pulses
[err]x' are set at the high level. The timing address signals a0 to [err]
of 9 bits fed from the    pulses [err]pal and [err]pa2 have their phases
inverted multiplexer MPX is changed, the row address tran-  from the timing
pulses [err]pal and [err]pa2, respectively. sient detector REG outputs the
detection pulses [err]r  The changing timings of the timing pulses [err]pa2
shown at C in Fig. 11 in response to that change.  and [err]pa2 to the high
and low levels are slightly The timing generator TG is composed, al-  30
delayed from the changing timings of the timing though not limitative, of a
row timing generator   pulses  [err]pal and [err]pa2, as has been described
RTG for generating the row timing pulses, a col-   hereinbefore. umn timing
generator CTG for generating the col-       The timing generator XTG is
composed, al- umn timing pulses, a fall detector for detecting the  though
not limitative, of a delay circuit DLYI, a fall of the chip selection
signal [err], a timing gener-  35   bootstrap capacitor Cl, and a cutting
MOSFET Q51. ator XTG for generating the word line selection    Thanks to
the shown structure, the timing pulses timing signal [err]x in response to
a timing signal [err]x',  [err]x are raised to a high level near the power
supply an address inputting controller AIC, and a rewrite  voltage Vcc,
when the timing pulses [err]x' are raised timing generator HTG. The fall
detector FD of the  to the high level, and to a high level exceeding the
timing generator TG is composed, as shown, of a   40  level of the power
supply voltage Vcc after the CMOS inverter IV7 acting as a delay circuit
for    delay time of the delay circuit DLYI. receiving the output of an
input buffer IBI, and a     The column timing generator CTG is operated NOR
circuit NR2. The detection pulses [err]csd out-    in response to the
detection pulses [err]c of the putted from the fall detector FD are kept at
the   column address transient detector CEG, the chip high level during a
predetermined period in re-  45  selection signal [err], the write enable
signal [err] fed sponse to the fact that the chip selection signal [err]
through an input buffer IB2, and the timing signal is changed from the high
level to the low level, i.e.,  [err]x' outputted from the row timing
generator RT. that the chip selection is started.                That
column timing generator CTG is operated The row timing generator RTG is
substantially   when the chip selection signal [err] is set at the operated
by the OR signal which is generated by   50  selection level. When the chip
selection signal [err] the logical sum of the detection pulses [err]r of
the  is set at the low level so that a new address signal row address
transient detector REG and the detec-  is outputted from the column address
buffer ADB tion pulses [err]cs of the fall detector FD. The row   and when
the external address signals A9 to A14 timing generator RTG may have a
structure similar  are changed during the low-level period of the chip to
the timing generator of the dynamic type RAM,  55  selection signal [err],
the detection pulses [err]c are which is started by the row address strobe
signal.  raised to the high level in response thereto, as The timing pulses
[err]pw, which are outputted      shown at F in Fig. 11. from the row
timing generator RTG, are raised to       The timing pulses [err]pca, which
are outputted 9    
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timing generator CTG, are raised    generator HTG, are set at a high level,
as shown at to the high level for a predetermined period in     H in Fig.
11, when the timing pulses [err]y are set at synchronism with the change of
the timing pulses    the low level, and set at the low level when a [err]x'
to the low level when the chip selection signal  predetermined period
elapses after the timing [err] is at the selection level. Moreover, the
timing   5   pulses [err]y are set at the high level. The delay pulses
[err]pca are raised to the high level for a      period after the timing
pulses [err]y are set at the high predetermined period in response to the
fact that  level and before the timing pulses [err]ih are set at the column
address signal is changed, i.e., that the  the low level is set, as has
been described herein- detection pulses are outputted from the column
before, In accordance with the period for which the address transient
detector CEG. As a result, the   10  level difference between the
complementary data common complementary data lines CD and [err]  of
lines of the memory array is reduced. Fig. 2 are set at the precharge
level. In other        The specific circuit of the address inputting words,
the preparation for the amplification of the  controller AIC of Fig. 9 is
shown in Fig. 10. main amplifier MA is executed.
According to the circuit structure shown in Fig. The timing pulses [err]y
are dropped to the low   15  10, the pulses [err]cs and [err]cs outputted
from the level, as shown at G in Fig. 11, in synchronism with  address
inputting controller AIC are changed at the fact that the detection pulses
[err]c are outputted  such timings as are shown at I and J in Fig. 11 and
from the column address transient detector CEG.     as have been described
hereinbefore. The changing timing of the timing pulses [err]y to the
The rewrite Inputting generator HTG and the high level is basically
synchronized with the fall of  20  address inputting controller AIC of the
present em- the detection pulses [err]c but is also affected by the
bodiment construct together a prohibitor for sub- timing pulses [err]x'.
The timing pulses [err]y are set at  stantially prohibiting the changes of
the word lines. the low level, if the timing pulses [err]x' are at the low
The following effects can be obtained in accor- level, and are set at the
high level after the timing  dance with the present invention. pulses
[err]x' are raised to the high level. The output  25    (1) Since the
reception of the external address of the column address decoder C-DCR is
reset as       signals is prohibited after the detection pulses a fact that
the timing pulses [err]y are set at the low   [err]r and [err]c are
generated to start the selection of level, and has its level determined by
the address   the word lines, It is possible to prevent the signals a9 to
a14 if the timing pulses [err]y are set at  stored data of the memory cells
from being the high level.                               so     broken even
with the high address skews. The timing pulses [err]mal, [err]ma2, [err]mal
and             (2) It is made unnecessary by effect (1) to give [err]ma2
are set at the low and high levels, respec-     the prohibiting function of
the address skews to tively, in synchronism with the fact that the timing
the external circuit for generating the address pulses [err]pca are set at
the high level. Those timing   signals. pulses are set at the high and low
levels, respec-  35    (3) The gate function can be added by a re- tively,
after the timing pulses [err]y are outputted, i.e.,  markably simple
circuit in which a power switch after the output level of the column
address de-      means is attached to the CMOS inverter made coder C-DCR is
determined. As a result, the opera-    receptive of the address signals.
tion of the main amplifier MA is started. Inciden-     The present
invention has been specifically tally, the changing timings of the timing
pulses   40  described in connection with the embodiment [err]ma2 and
[err]ma2 to the high and low levels are       thereof. However, the present
Invention should not delayed from those of the timing pulses [err]mal and
be limited to the embodiment thus far described, [err]mal.
but can naturally be modified in various ways with- The timing pulses
[err]rw are set at the high level  out departing from the scope thereof.
For example, if the chip selection signal [err] is at the selection   45
the gate function possessed by the address buffer level and if the write
enable signal WE is at the  may be realized by a flip-flop circuit, a
normal logic high level. In response to this, the data output    circuit or
a transmission gate MOSFET. Moreover, buffer DOB is rendered operative.
the specific circuit structure of the peripheral circuit The timing pulses
[err]rw are set at the high level  constructing the pseudo-static type RAM
can be if the chip selection signal [err]  is at the selection   50
varied. Incidentally, the automatic refresh circuit level and if the write
enable signal WE is at the low  need not always be required. level. In
response to this, the data input buffer DIB  In the description thus far
made, the present is rendered operative.
invention has been explained in connection with a The rewrite timing
generator HTG is responsive  dynamic type RAM. However, the present
invention to the timing pulses [err]y. The rewrite timing gener-  55
should not be limited thereto but can likewise be ator HTG is composed, as
shown in Fig. 10, of a     applied to a MOS memory, in which the operating
delay circuit DLY2 and a NAND circuit ND3. The     timing of the Internal
circuit can be generated by timing pulses [err]ih, which are generated by
that     detecting the change of the address signals, for 10    
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type RAM. This static type RAM     3. A MOS memory according to claim 1 or
2, shows effects similar to the aforementioned ones,       wherein each of
said memory cells (Qm, Cs) is because there arises the fear that the stored
data      made of a dynamic type memory cell. are broken by a double
selecting operation of the word lines.
5   4. A MOS memory according to any of claims 1 to 3, further comprising:
Claims                                                      a plurality of
data lines (D, [err]) each con- nected with the input/output terminals of
said 1. A MOS memory comprising:                             memory cells
(Qm, Cs); a plurality of memory cells (Qm, Cs) each   10       a common
data line (CD, [err]); having a selection terminal respectively con-
a column switch circuit (C-SW) connecting nected to a word line (WO to W3)
and a data         one of said data lines (D; [err]) with said common
input/output terminal connected to a data line       data line (CD; [err]);
and (D, [err]);                                                a second
selector (C-DCR) for generating a first address buffer (R-ADB) for generat-
15  a selection signal to be fed to said column ing an output address
signal (aO to a8);            switch circuit (C-SW), a first detector (REG)
for detecting the              wherein said inhibitor (HTG, AIC) is adapt-
changes in signals applied to an input thereof;      ed to generate the
output for inhibiting the a timing generator (TG) responsive to the
level changes of said word lines (WO to W3) output ([err]r) of said first
detector (REG) to gen-   20  during a predetermined time period responding
erate timing pulses ([err]x); and                       to the change of
the column address (a9 to a first selector (R-DCR) controlled by said
al 4). timing pulses ([err]x) for selecting the word lines (WO to W3)
corresponding to said output ad-      5. A MOS memory according to claim 1,
com- dress signal (a0 to a8), wherein the selection of  25  prising: said
word lines (W0 to W3) is inhibited within a       a memory array (M-ARY),
including a plu- predetermined first period of time after said       rality
of address terminals, a data terminal, a first detector (REG) detects a
change of said        chip selection terminal, and said plurality of
signals;                                             memory cells (Qm, Cs);
characterized in that the first detector   30        a row circuit (R-DCR)
comprising said first (REG) receives at its input said output signal
selector responsive to the address signal (aO (a0 to a8), and
to a8) fed to said address terminals for select- that said first address
buffer (R-ADB) has       ing the row address of said memory array (M- two
operating statuses, i.e., a first operating      ARY); status in which its
output address signal (a0 to  35    a column circuit (C-DCR) responsive to
the a8) instantly responds to the address signal         address signal (a9
to a14) fed to said address (AO to A8) inputted thereto, and a second
terminals for seleting the column address of operating status in which its
output address         said memory array (M-ARY); signal (aO to a8) does
not respond to the               a second detector (CEG) for detecting the
address signal (AO to A8) inputted thereto but  40   changes in the address
signal (a9 to a14 ) fed is latched, said second operating status being
to said column circuit (C-DCR); controlled by the output ([err]cs) of an
inhibitor          a first timing circuit (RTG) responsive to (HTG, AIC),
inhibiting a change of the levels of     the output signal ([err]r) of said
first detector said word lines (WO to W3) as a result of            (REG)
for generating a timing signal ([err]x) to bringing said first address
buffer (R-ADB) into  45  control the operation of said row circuit (R- said
second operating status, and                    DCR); and that at the end
of said first period of time         a second timing circuit (CTG)
responsive the address signals are latched for a second        to the
output signal ([err]c) of said second detec- period of time, long enough to
allow execution      tor (CEG), when said chip selection terminal is of the
rewriting operation.                 50       at the selection level, for
generating timing pulses ([err]y) to control the operation of said 2. A MOS
memory according to claim 1, wherein           column circuit (C-DCR), said
first address buffer (R-ADB) includes a            wherein said MOS memory
is made oper- clocked inverter (CIV1) having its operation         ative
when said chip selection terminal is fixed controlled by the output
([err]cs) of said inhibitor  55  at the selection level. (HTG, AIC), and a
flip-flop circuit (IV2, IV3, CIV2) responsive to the output of said clocked
6. A MOS memory according to claim 5, further inverter (CIV1).
comprising a third detector (FD) for detecting 11    



19               EP 0 128 499 B1                        20 example, a
static type RAM. This static type RAM    3. A MOS memory according to claim
1 or 2, shows effects similar to the aforementioned ones,       wherein
each of said memory cells (Qm, Cs) is because there arises the fear that
the stored data      made of a dynamic type memory cell. are broken by a
double selecting operation of the word lines.
5   4. A MOS memory according to any of claims 1 to 3, further comprising:
Claims                                                     a plurality of
data lines (D, [err]) each con- nected with the input/output terminals of
said 1. A MOS memory comprising:                             memory cells
(Qm, Cs); a plurality of memory cells (Qm, Cs) each   10      a common data
line (CD, [err]); having a selection terminal respectively con-           a
column switch circuit (C-SW) connecting nected to a word line (WO to W3)
and a data         one of said data lines (D; [err]) with said common
input/output terminal connected to a data line      data line (CD; [err]);
and (D, [err]);                                                 a second
selector (C-DCR) for generating a first address buffer (R-ADB) for generat-
15  a selection signal to be fed to said column ing an output address
signal (a0 to a8);            switch circuit (C-SW), a first detector (REG)
for detecting the            wherein said inhibitor (HTG, AIC) is adapt-
changes in signals applied to an input thereof;     ed to generate the
output for inhibiting the a timing generator (TG) responsive to the
level changes of said word lines (WO to W3) output ([err]r) of said first
detector (REG) to gen-  20  during a predetermined time period responding
erate timing pulses ([err]x); and                       to the change of
the column address (a9 to a first selector (R-DCR) controlled by said
al 4). timing pulses ([err]x) for selecting the word lines (WO to W3)
corresponding to said output ad-     5. A MOS memory according to claim 1,
com- dress signal (a0 to a8), wherein the selection of  25  prising: said
word lines (WO to W3) is inhibited within a        a memory array (M-ARY),
including a plu- predetermined first period of time after said       rality
of address terminals, a data terminal, a first detector (REG) detects a
change of said       chip selection terminal, and said plurality of
signals;                                            memory cells (Qm, Cs);
characterized in that the first detector  30        a row circuit (R-DCR)
comprising said first (REG) receives at its input said output signal
selector responsive to the address signal (a0 (aO to a8). and
to a8) fed to said address terminals for select- that said first address
buffer (R-ADB) has      ing the row address of said memory array (M- two
operating statuses, i.e., a first operating     ARY); status in which its
output address signal (a0 to  35    a column circuit (C-DCR) responsive to
the a8) instantly responds to the address signal        address signal (a9
to a14) fed to said address (A0 to A8) inputted thereto, and a second
terminals for selecting the column address of operating status in which its
output address        said memory array (M-ARY); signal (a0 to a8) does not
respond to the               a second detector (CEG) for detecting the
address signal (A0 to A8) inputted thereto but  40   changes in the address
signal (a9 to a14 ) fed is latched, said second operating status being
to said column circuit (C-DCR); controlled by the output ([err]cs) of an
inhibitor          a first timing circuit (RTG) responsive to (HTG, AIC),
inhibiting a change of the levels of    the output signal ([err]r) of said
first detector said word lines (WO to W3) as a result of           (REG)
for generating a timing signal ([err]x) to bringing said first address
buffer (R-ADB) into  45  control the operation of said row circuit (R- said
second operating status, and                   DCR); and that at the end of
said first period of time        a second timing circuit (CTG) responsive
the address signals are latched for a second        to the output signal
([err]c) of said second detec- period of time, long enough to allow
execution      tor (CEG), when said chip selection terminal is of the
rewriting operation.                 50      at the selection level, for
generating timing pulses ([err]y) to control the operation of said 2. A MOS
memory according to claim 1, wherein           column circuit (C-DCR), said
first address buffer (R-ADB) includes a            wherein said MOS memory
is made oper- clocked inverter (CIV1) having its operation        ative
when said chip selection terminal is fixed controlled by the output
([err]cs) of said inhibitor  55  at the selection level. (HTG, AIC), and a
flip-flop circuit (IV2, IV3, CIV2) responsive to the output of said clocked
6. A MOS memory according to claim 5, further inverter (CIV1).
comprising a third detector (FD) for detecting    21                EP 0
128 499 B1                    22 



that the chip selection signal [err]  fed to said      pendant un second
intervalle de temps, suffi- chip selection terminal is at the chip
selection   samment long pour permettre l'ex6cuton de level,
Iloperation de reenregistrement. wherein the timing generator (TG) is re-
sponsive to the output signals ([err]r, [err]c) of said   5   2. Memolre
MOS selon la revendication 1  dans first and second detectors (REG, CEG).
laquelle ledit premier tampon d'adresses (R- ADB) comprend un inverseur
(CIVI) comman- Revendications                                        de de
fagon cadenc~e, dont le fonctionnement est commande par le signal de sortie
(Ocs) 1. Memoire MOS comprenant:                    10      dudit
dispositif d'inhibition (HTG. AIC). et un une pluralite de cellules de
memolre (Qm,      circuit formant bascule bistable (IV2, lV3, CIV2) Cs)
possddant chacune une borne de s6lection       apte & repondre au signal de
sortie dudit inver- raccordee respectivement A une ligne de tran-      seur
(CIVI) command6 de fagon cadencee. smission de mots (WO A W3) et une borne
d'entree/sortie de donn6es raccord6o & une   is  3. M6moire MOS selon la
revendication 1 ou 2, ligne de transmission de donnees (DT);
dans laquelle chacune desdites cellules de un premier tampon d'adresses
(R-ADB)           memoire (Om, Cs) est formee par une cellule servant A
produire un signal d'adresse de sor-     de memoire de type dynamique. tie
(aO A a8); un prmier detectour (REG) servant a de-  20  4. Memoire MOS
selon lNune quelconque des re- tecter los variations de signaux appliqu6s &
vendicatlons 1 a 3, comprenant en outre: l'une de ses entrees;
une pluralite de lignes de transmission de un generateur de synchronisation
(TG)          donnees (DU) raccord6es chacune aux bornes apto a r6pondre au
signal de sortie (#r) dudit     d'entrdeosortie desdites cellules de
m6moire premier d6tecteur (REG) pour produire des   25     (Orm Cs);
impulsions de synchronisation (#x); et                une ligne commune de
transmission de un premier selecteur (R-DCR) commande          donn6es (CD,
M); par lesdites impulsions de synchronisation (#x)       un circuit de
commutation de colonnes (C- pour selectionner les lignes de transmission de
SW) raccordant lNune desdites lignes de tran- mots (WO a W3) correspondant
audit signal  30      smission de donnees (D:D) A ladite ligne com-
d'adresse de sortie (aO a a8), la selection        mune de transmission de
donnees (CD;CU); et desdItes lignes de transimiissiondo mots (WO a
un second selecteur (C-DCR) servant a W3) etant empechle pendant un premier
inter-       produire un signal de selection devant etre valle de temps
preddtermIn6 apres quo ledit        envoye audit circuit de commutation de
colon- premier detecteur (REG) a detecte une varia-  3s   nes (C-SW). tion
desdits signaux;                                 ledit dispositif
d'inhibition (HTG, AIC) 6tant caracterisee en ce quo le premier detec-
adapte pour produire le signal de sortie ser- tour (REG) regoit. & son
entr~e, ledit signal      vant a empecher les variations du niveau des-
d'adresse de sortie (aO a a8), et                  dites lignes de
transmission de mots (WO a que ledit premier tampon d'adresses (R-   40
W3) pendant un intervalle de temps predeter- ADB) possbde doux 6tats de
fonctionnement, a       mine en r6ponse & la variation de l'adresse de
savoir un premier etat de fonctionnement, dans    colonne (a9 a a14).
lequel son signal d'adresse de sortie (aO a a8) r6pond instantanement au
signal d'adresse (AO  5. M6moire MOS selon la revendication 1, com- a A8)
introduit dans ce tampon, et un second   45  prenant: etat de
fonctionnement, dans loquel son signal        un reseau de memoire (M-ARY),
compre- d'adresse de sortie (aO & a8) ne r~pond pas au     nant une
plurallte de bornes de transmission signal d'adresse (AOn A8 introduit dans
ce         d'adresses, une borne de transmission de don- tampon, mais est
bloqu, ledit second etat de       nees. une borne de selection de
microplaquet- fonctionnoment etant commande par le signal  so   to et
ladite pluralite de cellules de m6moire do sortie (#cs) d'un dispositif
d'inhibition (HTI.  (Qm, Cs); AIC), qui empeche une modification des ni-
un circuit de ligne (R-DCR) comprenant veaux desdites lignes de
transmission de mots     lWdit premier s6lecteur apte a r6pondre au (WO a
W3) par suite du passage dudit premier       signal d'adresse (aO a a8)
envoy6 auxdites tampon d'adresses (R-ADB) dans ledit second  S5    bornes
de transmission daadresses pour la s& 6tat de fonctionnement. et
lection de lPadresse de ligne dudit reseau de qu'a la fin dudit premier
intervalle de        memoire (M-ARY); temps, les signaux d'adresses sont
bloqu6s            un circuit de colonne (C-DCR) apte & re- 12    i   L  M
S           23                EP 0128 499 B1                     24 



pondre au signal d'adresse (a9 h a14) envoy6      sprechend dem
Ausgangs-Adressensignal (aO auxdites bomes de transmission adresses
bis a8), wobel die Auswahl der Wortleitungen pour la s6lection de l adresse
de colonne dudit   (WObis W3) innerhalb einer vorbestimmten r6seau de
memoire (M-ARY);                        ersten Zeitperiode, nachdem der
erste Detek- un second detecteur (CEG) servant aL d6-   s   tor (REG) elnen
Wechsel der genannten Signa- tecter les variations du signal d'adresse (a9
a   le festgestelit hat, gesperrt ist, a14) envoy6 audit circuit de.
colonne (C-DCR);       dadurch gekennzeichnet, un premier circuit de
synchronisation             daO der erste Detektor (REG) an seinem. (RCG)
apte & repondre au signal de sortie (#r)    Eingang das
Ausgangs-Adressensignal (aO bis dudit premier d~tecteur (REG) pour produire
10   a8) empfangt, und un signal de synchronisation (#x) pour com-
daB der erste Adressenpuffer (R-ADB) mander le fonctionnement dudit circuit
de ligne   zwel Arbeitszustande einnimmt, d.h. einen er- (R-DCR); et
sten Arbeltszustand. In dem sain Ausgangs- un  second  circuit de
synchronisation        Adressensignal (sO bis a8) sofort auf ein einge-
(GTG) apte a repondre au signal de sortie (0c)  i5  gebenes Adressensignal
(AO bis A8) antwortet, dudit second d~tecteur (CEG) lorsque ladite
und einen zweiten Arbeitszustand, In dern das borne de s6lection de
microplaquette est pla-     Ausgangs-Adressensignal (aO bis a8) auf das cee
au niveau de s6lection, pour produire des     eingegebene Adressensignil
(AO bs. A8) nicht impulsions de synchronisation (Sy) pour com-
antwortet sondem zwischengespeichert ist, wo- mander le fonctionnement
dudit circuit de co-  20  bei der zweite Betriebszustand von dem Aus- lonne
(C-DCR),                                    gangssignal (#cs) einer
Sperreinrichtung (HTG, ladite memoire MOS etant activee lorsque       AIC),
die durch das Setzen des ersten Adres- ladite borne de s6lection de
microplaquette est   senpuffers (R-ADB) in den zweiten Betrlebszu- fix6e au
niveau de selection.                     stand einen Wechsel der Pegel der
Wortleitun- 25      gen (WO bis W3) verhindert, und 6. Memoire MOS selon la
revendication 5, corn-           dal) die Adressensignale am Ende der er-
prenant en outre un troisieme detecteur (FD)      sten Zeltperlode fUr elne
zwelte Zeltperlode servant a detecter le fait que le signal de       lange
genug gespeichert werden, urn die s6lection de microplaquette ()est envoys
a        Durchfflhrung der RUckschreibe-Operation zu ladite borne de
selection de microplaquette est  30  erlauben. au niveau de s6lection de
microplaquette, le generateur de synchronisation (TG)      2. MOS-Speicher
nach Anspruch 1, wobel der 6tant apte a repondre aux signaux de sortie
erste AdressenPuffer (R-ADB) einen getakteten (qr, Oc) desdits premier et
second d6tecteurs     Inverter (CIVi), dessen Betrieb durch das Aus-
(REG,CEG).                                36      gangssignal (Ocs) der
Sperreinrichtung (HTG, AIC) gesteuertFwird, und esne auf das Aus-
PatentansprUche                                       gangssignal des
getakteten Inverters (CIVI) ansprechende Flip-Flop-Schaltung (IV2, IV3, 1.
Halbleiterspeicher, mit                            CIV2) aufwelst. einer
Vlelzahl von Speicherzellen (Qm,  40 Cs), die jede einen
entsprechenderwelse mit   3. MOS-Speicher nach Anspruch 1 oder 2, wobel
einer Wortleitung (WO bis W3) verbundenen         jede der Speicherzellen
(Om, Cs) aus elner AuswahlanschluB und einen mit einer Datenlel-
Speicherzelle des dynamischen Typs besteht tung (D, U) verbundenen
Daten-Elngangs- /Ausgangs-Anschlul aufweisen;             45  4.
MOS-Spelcher nach einem der AnsprOche I einem ersten Adressenpuffer (R-ADB)
zur        bis 3, mit: - Erzeugung  eines Ausgangs-Adressensignals
einer Vieizahl von  jeweils mit den (aO bis a8);
Eingangs-/Ausgangs-Anschltssen  der Spei- einem ersten Detektor (REG), zum
Fest-         cherzellen (Qm, Cs) verbundenen Datenleitun- stellen von
Anderungen von an einem Eingang   5o  gen (D, U); des Detektors angelegten
Signalen;                    einer gemeinsamen  Datenleitung  (CD, einen
auf das Ausgangssignal (fr) des or-      15); sten Detektors (REG)
ansprechenden Zeitge-            einem  Spaltenschalter (C-SW), der eine
ber (TG) zur Erzougung von Zeitimpulsen (#x);     der Datenleltungen (D; b)
mit der gemeinsa- und                                       56      men
Datenleitung (CD: U) verbindet; und einer von den Zeitimpulsen (4x)
angesteu-         einer zweiten Auswahleinrichtung (C-DCR) erten ersten
Auswahleinrichtung (R-DCR) zur       zur Erzeugung eines dem
Spaltenschalter (C- Auswahl der Wortleitungen (WO bis W3) ent-
SW)zuzufUhrenden Auswahlsignals. 13    25                 EP 0 128 499 Bi
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wobei die Sperreinrichtung (HTG, AIC) an- N.J    sprechend auf einen
Wechsei der Spalten- adresse (a9 bis a14) wahrend einer vorbe- stimmten
Zeitperiode ein Ausgangssignal zum Verhindern des Wechsels der Pegel der
Wort-   5 leitungen (WO bis W3) erzeugt. 5. MOS-Speicher nach Anspruch 1,
mit: einer Speichermatrix (M-ARY), die eine Vielzahl von
AdressenanschlUssen, einen Da-   10 tenanschluB, einen
Chip-Auswahl-AnschluR und die Vieizahl von Speicherzellen (Qm, Cs) um-
faBt; einer Zeilenschaltung (R-DCR), die die ge- nannte erste
Auswahleinrichtung umfalt. die   15 auf das den genannten
Adressenanschlfssen zur Auswahl der Zeilenadresse der Speicher- matrix
(M-ARY) zugef~hrte Adressensignal (aO bis a8) anspricht; eine
Spaltenschaltung (C-DCR), die aut   20 das den Adressenanschlassen zur
Auswahl der Spaltenadresse der Speichermatrix (M-ARY) zugefUhrte
Adressensignal (a9 bis al 4) an- spricht; einem zweiten Detektor (CEG) zur
Fest-  25 stellung eines Wechsels des der genannten Spaltenschaltung
(C-DCR) zugaffihrten Adres- sensignals (a9 bis a14); einer ersten
Zeitgeberschaltung (RTG), die auf das Ausgangssignal (or) des ersten Detek-
30 tors (REG) anspricht, um ein Zeitsignal (ox) zur Steuerung des Betriebs
der Zeilenschal- tung (R-DCR) zu erzeugen; und einer zweiten
Zeitgeberschaltung (CTG), die auf das Ausgangssignal (0c) des zweiten   35
Detektors (CEG) anspricht, wenn der Chip- Auswahl-AnschluB auf dem
"Auswahl"-Pegel liegt, um Zeitimpulse (0y) zur Steuerung des Betriebs der
Spaltenschaltung (C-DCR) zu er- zeugen,
40 wobei der MOS-Speicher in Funktion ge- setzt wird, wenn der genannte
Chip-Auswahl- AnschluS auf den "Auswahl"-Pegel gesetzt ist. 6. MOS-Speicher
nach Anspruch 5, mit einem    46 dritten Detektor (FD), um festzustellen,
daR das dem Chip-Auswahl-AnschluR zugefUhrte Chip- Auswahl-Signal (M) auf
dem "Chip-Auswahl"- Pegel liegt, wobei der Zeitgenerator (TG) auf die Aus-
50 gangssignale (fr, 0c) des ersten und zweiten Detektors (REG, CEG)
anspricht. 55 14    


