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allows data which is read out from memory array 13 during the enabling of
the signal RFSH to be ampil- This invention relates to a virtual type
static sem-  fled and again written Into memory array 13. iconductor memory
device which employs dynamic        Figs. 3 and 4 are timing charts showing
an oper- memory cells and has the function of refreshing data   5   ation
of a conventional virtual type static RAM device in the memory cells.
as set out above. Recently a data write/read semiconductor mem-     As
appreciated from the timing chart of Fig. 3, a ory device (RAM) has been
increased in its capacity.  chip enable signal CE as well as an address
Input ex- Some semiconductor memory device can store mil-   ternal to RAM
is supplied to address buffer 11 during lions of data on a semiconductor
chip as small as 1   10  the time period in which the refresh control
signal [err]. As a memory cell used as the smallest unitfor  RFSH is not
enabled or the Internal refresh operation storing one data, two types are
known: a dynamic  is not performed. By so doing, RAM allows a read-out
memory cell necessary to retain stored data and a  operation. In this case,
an address received upon the static memory cell which retains data unless a
power  enabling (a low level) of the chip enable signal CE Is supply is
interrupted. Six or four transistors and two   15  Input from address
buffer 11 to column decoder 15 resistors are necessary to constitute a
static memory  and directly to address multiplexer 21. Since upon the cell.
On the other hand, the dynamic memory cell Is  enabling of the chip enable
signal CE the refresh con- constituted by, as shown In Fig. 1, one
transistor 51  trol signal RFSH is not enabled (a low level), address and
one capacitor 52 for storing data as a charge. In  multiplexer21 selects a
normal addressfrom address Fig. 1, reference numeral 53 shows a word line
for se-  20  buffer 11 and supplies it to row decoder 12. Row de- lecting a
memory cell and 54, a bit line for supplying  coder 12 selects a word line
for normal access to an write data which comes from a selected memory cell.
address corresponding to an address Input. Upon the A dynamic RAM employing
dynamic memory cells       selection of the word line the data of the
memory cell has an advantage in that a large capacity can readily
connected to the selected word line is read onto sense be obtained due to a
less number of component ele-  25  amplifier 14 where that data signal is
amplified. Of ments.                                             data from
the memory cells which are amplified by Recently a virtual type static RAM
device has  sense amplifier 14, only that data selected by column been
proposed which eliminates the users cumber-   decoder 15 is delivered as
output data relative to RAM some operation, that is, a controlled refresh
operation  via data input/output buffer 16. necessary to hold data In the
dynamic RAM. This type   30  When a refresh control signal RFSH Is enabled
of static RAM device can be employed as in the case  (a high level) by
refresh control signal RFSH after the of an "apparently easy-to-handle"
static RAM device.  completion of the reading of the data from the mem-
Fig. 2 is a block diagram showing an arrangement  ory cell, address
multiplexer 21 allows a refresh ad- of a conventional virtual type static
RAM device. This  dress which Is generated at refresh address counter RAM
device comprises address buffer 11 having a   35  20 to be delivered to row
decoder 12. Row decoder 12 normal dynamic RAM, row decoder 12, dynamic
selects an enable word line associated with the re- memory cells of the
type as shown In Fig. 1, sense  fresh address In memory cell array 13. The
data amplifier 14, column decoder 15, data input/output  which is stored in
the memory cell associated with the buffer 16, chip control circuit 17,
refresh timer 18, re-  word line is supplied to sense amplifier 14 for a
re- fresh control circuit 19, refresh address counter 20   40  freshing
operation to be operated. That Is, the data and address multiplexer 21.
signal is amplified by sense amplifier 14 and then the Refresh timer 18
generates a signal of a prede-  amplified data signal is written again into
the original termined cycle. Refresh control circuit 19 enables a  memory
cell in array 13. After the completion of the refresh control signal RFSH
for each given cycle of a  refreshing operation, the refresh control signal
RFSH signal generated from timer 18 as well as a clock sig-  45  is
disabled and chip enable signal CE Is again en- nal CK for performing an
up-count or down-count    abled, placing address buffer 11 in readiness for
the each time a signal FSH Is output relative to a row to  next normal
access inputsignal. Since the data which be enabled. Refresh address
counter 20 generates a  Is amplified by sense amplifier 14 at the time of
the refresh address by counting up or down the clock sig-  aforementioned
refresh operation need not be deliv- nal CK coming from refresh control
circuit 19. Ad-  50  ered relative to RAM, data Input/output buffer 16 con-
dress multiplexer 21 selects a refresh address from  tinues outputting the
data during the making of the re- refresh address counter 20 during the
enabling of a  fresh operation preceding the refresh operation. refresh
control signal RFSH and selects a refresh ad-  As appreciated from the
timing chartof Fig. 4, the dress to row decoder 12, and selects a normal
ad-  fresh control signal RFSH is already enabled in the dress from address
buffer 11 during the disabling per-  55  start of a normal access operation
by RAM on the ba- lod of the refresh control signal RFSH and supplies  sis
of the address input and chip enable signal CE. the normal address. The
refresh control signal RFSH  When the normal access operation Is performed
with is supplied to sense amplifier 14. Sense amplifier 14  the refresh
control signal RFSH already enabled In 



2    3                  EP 0 315 991 B1                4 the operation of
the normal access operation and with  Journal of Solid State Circuits, vol
SC21, no. 5, Octo- the refresh operation interrupted in the making of the
ber 1986, pages 662 to 669 discloses a memory In -   refresh operation,
then the refresh operation is unf in-  which the refresh operation waits
until the core part ished and hence the data already stored in the mom-  of
the RAM Is freed from an already active normal ac- ory cell is changed into
different data, causing RAM    5   cess and on the other hand a normal
access waits un- to operate erroneously. In the case where the refresh  til
an active refresh operation has ended. control signal RFSH is already
enabled upon the mak-  It is the object of the present invention to provide
ing of the normal access operation, the refresh oper-  a virtual type
static semiconductor memory device ation is performed to the end. In place
of the enable  which enhances the operation speed of a whole sys- word
line, aword linefornormal accesstothe address  10  tem. represented by the
address Input is selected, afterthe  A virtual type static semiconductor
memory de- completion of the refresh operation, and then a nor-  vice of
the present Invention comprises the features mal read operation is carried
out. It is to be noted that  of claim 1. the enable word line as well as
the word line for nor-  The virtual type static semiconductor memory mal
access is selected as the word line, but that these  15  device of the
present Invent`on informs to an outside word lines are exactly of the same
type.         a present refresh operation when it is accessed from In the
conventional RAM device, If the refresh op-  an outside during a time
period in which the refresh eration Is already performed when a normal
access  operation is done In the semiconductor memory de- operation is to
be performed, the normal access op-  vice. Asystem employing the
semiconductor memory eration has to be waited until the refresh operation
Is  20  device allows a slow access at that time only and a completed. At
this time, the normal access time will  rapid access at the other times. be
delayed by an extent corresponding to the refresh  This invention can be
more fully understood from operation. Let it be assumed that, for example,
an ac-  the following detailed description when taken In con- cess time Is
100 nano-seconds when the normal ac-  junction with the accompanying
drawings, in which: cess operation is performed with the refresh opera-  25
Fig. I is a schematic diagram showing a normal tion not done. If, on the
other hand, the normal access  dynamic memory cell; operation Is performed
with the refresh operation    Fig. 2 is a block diagram showing a
conventional done, then the access time will be 150 nano-seconds  virtual
type static random access memory de- at max. provided that 50 nano-seconds
are required   vice; for refresh operation. Since the cycle of the refresh
30  Fig. 3 is a timing chart showing the read operation timer in general
upon using the dynamic memory       of a random access memory upon the
application timer may be about 100 microseconds, the probability  of an
address input and chip enable signal during of the timing In which the
refresh operation is finished  a period of time in which no internal
refresh op- upon the normal access operation will be 50 nano-    eration is
performed in the conventional virtual seconds/100 micro-seconds = 1/2000.
However, the  35  type static random access memory; speed of the system
using RAM needs to be set at 150  Fig. 4 is a timing chart showing the case
where nano-seconds, a time corresponding to the worst      the Internal
refresh operation Is finished upon the time of RAM. That is, the
aforementioned operation is  making of the normal access operation In the
con- performed at a rapid speed of 100 nano-seconds at    ventional virtual
type static random access mem- 1999 times out of 2000 times while, on the
other  4o  oryofFig. 2; hand, it is performed at a slow speed of 150 nano-
Fig. 5 is a block diagram showing a virtual type seconds once out of 2000
times. It Is, therefore, nec.  static random access memory of the present
In- essary to design the system such that all the associ-  vention; ated
access time be set to 150 nano-seconds.         Fig. 6 is a timing chart
showing the case where As appreciated from the above, the conventional  45
an internal refresh operation is already finished virtual type static
semiconductor memory device has  In the start of the normal access
operation In the the disadvantage In that the whole system's speed is
virtual type static random access memory of the determined by the slow
access time as set out above  present invention; in connection with the
probability.                  Fig. 7 is a detailed circuit diagram showing
a re- The article "Designers weigh options for 256-K  50  fresh detector
circuit in the virtual type static ran- dynamlo-RAM  processes
(Electronics, July 12,       dom access memory of the present invention;
1984, pages 104 to 107) discloses a virtually static  Fig. 8 is a detailed
circuit diagram showing a re- RAM which Informs the processor when the
memory     fresh timer in the virtual type static random ac- is busy with a
refresh operation. If the chip simulta-  cess memory of Fig. 5; and 



neously receives an external memory request and an  55  Fig. 9 is a block
diagram showing a CPU system internal refresh request, on-chip circuitry
arbitrates  using the virtual type static random access mem- which request
to service and which to queue.         ory of the invention of Fig. 5. The
article "1-Mbit virtually static RAM" in IEEE  A virtual type static
semiconductor memory de- 3    5                   EP 0 315 991 B1
6 vice according to an embodiment of the present in-  subsequent to the
completion of the refresh operation vention will be explained below by
referring to the ac-  at RAM, refresh detector circuIt 23 disables a
refresh companying drawings.                               detection
signal. Thereafter, a normal write operation Fig. 5 Is a block diagram
showing a whole ar-  is started as In the conventional semiconductor mem-
rangement of a virtual type static memory device (a   5   ory device and
the write data is Input to an external virtual type static RAM) according
to the present in-  device via data input/output buffer 18. vention.
When the refresh operation is started upon the The aforementioned static
memory device com-    disabling of the chip enable signal CE, it is not
neces- prises address buffer 11, row decoder 12, memory   saryto deliver a
refresh detection signal from refresh coil array 13 constituted by dynamic
memory cells of  10  detector circuit 23 to an outside. Since at this time
the such a type as set forth in Fig. 1, sense amplifier 14,  signal CE**S
from state change detector circuit 22 Is column decoder 15, data
Input/output buffer 16, chip  not enabled, the refresh detector signal is
not en- control circuit 17, refresh timer 18, refresh control cir-  abled.
cult 19, refresh address counter 20 and address mul-   Furthermore, even If
the refresh operation Is tiplexer 21 as well as static change detector
circuit 22,  15  started subsequent to the normal access operation as
refresh detector circuit 23 and output terminal 24 for  shown in the timing
chart of Fig. 3, it is not necessary a refresh detection signal.
to deliver a refresh detection signal to the outside. Change state detector
circuit 22 Is adapted to de-  Since in this case the enabling time of the
signal CE** tect the state change of an internal chip enable signal  from
state change detector circuit 22 is set equal to, CE* which is received
from chip control circuit 17 and   20  or somewhat shorter than, the access
time involved is In phase with an external chip enable signal CE.  at the
normal data write operation, the chip enabling Detector circuit 22 enables
an Internal signal CE**  signal CE Is enabled and the enabling time of the
sig- subsequent to changing the signal CE* from a high to  nal CE" is
completed before the termination of a time a low level. The enabling time
of the Internal signal  period In which the word line for normal access Is
se- CE** is set equal to, orsomewhatshorterthan, the ac-  25  lected. As a
result the refresh detection signal is not cess time as involved upon the
write operation of the  enabled at refresh detection circuit 23. normal
data. Thesignal CE** is input to refresh detec-  In the aforementioned
semiconductor memory tor circuit 23. The refresh control signal RFSH Is
sup-  device, a refresh detection signal representing the plied to refresh
detector circuit 23 and refresh detec-  current performance of the refresh
operation Is out- tor drcuit 23 enables a refresh control signal and gen-
30   put to the outside only when the refresh operation is erates a refresh
detection signal during the enabling  made prior to the normal access. The
system using of the signal CE** only. The refresh detection signal  the
aforementioned semiconductor memory device is delivered to an outside
circuit, such as a RAM, via  determines whether or not the refresh
detection sig- terminal 24.                                       nal is
enabled. The system can delay its speed only The operation of the
aforementioned semicon-  35  upon the enabling of the refresh detection
signal and ductor memory device will be explained below with  advance its
speed upon the disabling of the refresh reference to a timing chart.
detection signal. Fig. 6 shows the operation of RAM in the case      As
already set out above, it has been necessary where, in the case of Fig. 4,
the refresh control signal  to delay the whole operation speed at the
aforemen- RFSHisalreadycompletedatthetimeofanormalac-  40  tioned
conventional semiconductor memory device cses operation based on an address
Input and chip  due to a slow operation occurring at a probability of
enable signal CE. Even if the refresh control signal  once out of 2000
times. According to the present in- RFSH is enabled prior to the making of
the normal ac-  vention, it is possible to operate the system at high cess
operation and then the chip enable signal CE is  speed at 1999 times out of
2000 times except in the enabled during the time portion of the refresh
opera-  45  case where the aforementioned access time is de- tion, a
refresh operation now involved is performed to  layed only when the refresh
operation is performed the end. After the internal chip enable signal CE*
is  prior to the normal access operation which occurs enabled with the
signal CE enabled, It is detected by  once out of 2000 times on the system.
state change detector circuit 22 where the signal CE**  Fig. 7 shows one
practical form of refresh detec- Is enabled at which time a refresh
operation Is carried   50  tion circuit 23 in the aforementioned
embodiment. 



out. The refresh detector circuit 23 detectsthe refresh  The circuit is
constituted by Inverter 31 for Inverting operation to enable a refresh
detection signal. The re-  a refresh control signal RFSH and NOR circuit 32
for fresh detection signal is input to the external device  receiving an
output of Inverter 31 and a signal CE**. via terminal 24. The external
device can recognize  A refresh detection signal is output from NOR gate
the refresh operation based on the enabling of the re-  55  circuit 32.
fresh detection signal. in this case, the external de-  in the
aforementioned semiconductor memory vice delays the writing of the data
from RAM.      device, refresh timer 18 can be implemented by a ring When
the refresh control signal RFSH Is disabled  oscillator loop 18 comprised
of a dosed loop with, for 4    7                   EP 0 315 991 B1
8 example, an odd number of inverters 25 as shown in  Claims Fig. 8 or by a
transition detector for detecting a rise or a fall of an output from timer
18. Refresh address  1. A virtually static RAM, comprising: counter 20 can
be implemented by a cascade-con-          a) a memory cell array (13)
Including a plural- nection of trigger type flip-flops. State change detec-
5  ity of dynamic memory cells, addressable via tor circuit22can
beachieved, by a transition detector,    an address input terminal; which
detects the state change of an internal chip en-   b) a refresh circuit
(18,19,20,22,23) for per- able signal CE* and enables the signal CE** after
the   forming a refresh operation necessary to re- signal CE* has been
changed from a high to a low lev-    fresh data stored in each of said
plurality of el.                                           10
dynamic memory cells and for outputting a re- Fig. 9 is a block diagram
showing an arrangement     fresh detector signal at an output terminal of a
CPU system using the semiconductor memory          (24), when a refresh
operation is In progress; device of the present invention. In Fig. 9,
reference    c) an enable Input terminal for receiving an ex- numeral 40
shows a memory made up of a plurality        ternal chip enable signal (CE)
Indicating an of virtual type static RAMS. Memory 40 delivers a re-  15
external memory access request to one of fresh detection signal as a busy
signal BUSY. Refer-     said memory cells addressed via an address ence
numeral 41 is a CPU for gaining access to mem-      input at said address
Input terminal; and ory 40. CPU is connected to memory 40 via address
d) a data Input/output buffer (16) for feed- bus 42, bi-directional data
bus 43 and control signal    ing/retrieving data tolfrom  said one ad- bus
44 for various control signals, such as a chip en-  20  dressed memory
cell; able signal CE, write control signal WR, read control
characterized In that signal RD and output enable signal OE. The busy sig-
nal BUSY of memory 40 is connected to wait terminal      e) said refresh
circuit (18,19,20,22,23) com- WAIT via busy signal line 45.
prises a refresh Control circuit (19) for output- The CPU system of Fig. 9
is operated as set out  25  ting an Internal refresh control signal (RFSH)
below. CPU 41 enables a chip enable signal CE for        for enabling a
refresh address selection, and access to memory 40. In this case, since a
plurality     a refresh detector circuit (23) for outputting of RAMS are
provided within memory 40, CPU 41 se-        said refresh detector signal
at said output ter- lectively enables only an enable signal CE corre-
minal (24) when It receives sponding to a RAM in memory 40 which is to be
ac  30        - an internal signal (CE**) enabled subse- cessed. Receiving
the chip enable signal CE, RAM             quent to a digital signal level
change of has already started the refresh operation and outputs        said
external chip enable signal (CE), a busy signal BUSY If that operation has
not yet been        for an enabling time equal to or smaller completed. CPU
41 delays the writing of data upon re-        than the access time as
involved upon ceipt of the busy signal BUSY at the wait terminal  35
the read/write operation of normal data WAIT via busy signal line 45. CPU
41 reads data from         via said input/output buffer (16), and memory 40
via bi-directional data bus 43 after the          - said refresh control
signal (RFSH) out- busy signal BUSY ceases to be received from mem-
putted from said refresh control circuit ory 40. The probability of the
occurrence of that event      (19) prior to said digital signal level is,
for example, once out of 2000 times as already set  40   change of said
external chip enable sig- out above. At the other times, that Is, 1999
times out       nal (CE). of 2000 times, RAM can provide access to data
with a minimum access time since no busy signal BUSY    2. A virtually
static RAM according to claim 1 char- is Input upon the outputting of the
chip enable signal  acterized in thatsaid data Input/output buffer (16) CE.
45      continuously outputs data from said addressed The present invention
can be changed or modi-      memory cell during a refresh operation, when 



fled in a variety of ways without being restricted to the  said memory
access with said external chip en- aforementioned embodiment. Although, in
the afore-    able signal (CE) is made prior to a refresh oper- mentioned
embodiment, the refreshing operation of     ation. the memory cell array
has been explained as being   50 performed at each cycle of a refresh timer
in RAM,  3. A virtual type static semiconductor memory de- the system may
detect a data leak state ata capacitor  vice according to claim 2,
characterized In that of the memory cell and start a refresh operation
said refresh detection circuit (23) comprises an based on a result of
detection.                       inverter(31) forinverting said refresh
control sig- 55      nal and a NOR gate (32) connected to receive an
inverted signal from said inverter(31) at one input terminal and said
Internal signal at the other Input terminal. 5    * C   L  M S 7
EP 0 315 991 B1                  8 example, an odd number of inverters 25
as shown in  Claims Fig. 8 or by a transition detector for detecting a rise
or a fall of an output from timer 18. Refresh address  1. A virtually
static RAM, comprising: counter 20 can be implemented by a cascade-con-
a) a memory cell array (13) Including a plural- nection of trigger type
flip-flops. State change detec-   5  ity of dynamic memory cells,
addressable via tor circuit 22 can be achieved, by a transition detector,
an address input terminal; which-detects the state change of an internal
chip en-    b) a refresh circuit (18,19,20,22,23) for per- able signal CE*
and enables the signal CE" after the      forming a refresh operation
necessary to re- signal CE' has been changed from a high to a low lev-
fresh data stored in each of said plurality of el.
10         dynamic memory cells and for outputting a re- Fig. 9is a block
diagram showing an arrangement       fresh detector signal at an output
terminal of a CPU system using the semiconductor memory           (24),
when a refresh operation Is In progress; device of the present Invention;
In Fig. 9, reference     c) an enable Input terminal forreceiving an ex-
numeral 40 shows a memory made up of a plurality         ternal chip enable
signal (CE) indicating an of virtual type static RAMS. Memory 40 delivers a
re-  15  external memory access request to one of fresh detection signal as
a busy signal BUSY. Refer-      said memory cells addressed via an address
ence numeral 41 is a CPU forgaining access to mem-        Input at said
address Input terminal; and ory 40. CPU Is connected to memory 40 via
address         d) a data Input/output buffer (16) for feed- bus 42,
bI-directional data bus 43 and control signal    ing/retrieving data
tolfrom  said one ad- bus 44 for various control signals, such as a chip
en-  20  dressed memory cell; able signal CE, write control signal WR, read
control     characterized in that signal RD and output enable signal OE.
The busy sig- nal BUSY of memory 40 is connected to wait terminal       e)
said refresh circuit (18,19,20,22,23) com- WAIT via busy signal line 45.
prises a refresh control circuit (19) for output- The CPU system of Fig. 9
is operated as set out  25   ting an internal refresh control signal (RFSH)
below. CPU 41 enables a chip enable signal CE for         for enabling a
refresh address selection, and access to memory 40. In this case, since a
plurality      a refresh detector circuit (23) for outputting of RAMS are
provided within memory 40, CPU 41 se-         said refresh detector signal
at said output ter- lectively enables only an enable signal CE corre-
minal (24) when it receives sponding to a RAM in memory 40 which is to be
ac-  30        - an internal signal (CE**) enabled subse- cessed. Receiving
the chip enable signal CE, RAM              quent to a digital signal level
change of has already started the refresh operation and outputs
said external chip enable signal (CE), a busy signal BUSY if that operation
has not yet been         for an enabling time equal to or smaller
completed. CPU 41 delays the writing of data upon re-         than the
access time as involved upon ceipt of the busy signal BUSY at the wait
terminal  35         the read/write operation of normal data WAIT via busy
signal line 45. CPU 41 reads data from          via said input/output
buffer (168) and memory 40 via bi-directional data bus 43 after the
- said refresh control signal (RFSH) out- busy signal BUSY ceases to be
received from mem-               putted from said refresh control circuit
ory 40. The probability of the occurrence of that event        (19) prior
to said digital signal level is, for example, once out of 2000 times as
already set  40    change of said external chip enable sig- out above. At
the other times, that is, 1999 times out         rial (CE). 



of 2000 times, RAM can provide access to data with a minimum access time
since no busy signal BUSY     2. A virtually static RAM according to claim
1 char- is input upon the outputting of the chip enable signal  acterized
in that said data input/output buffer (16) CE.
45      continuously outputs data from said addressed The present invention
can be changed or modi-       memory cell during a refresh operation, when
fied in a variety of ways without being restricted to the  said memory
access with said external chip en- aforementioned embodiment. Although, in
the afore-     able signal (CE) is made prior to a refresh oper- mentioned
embodiment, the refreshing operation of      ation. the memory cell array
has been explained as being   50 performed at each cycle of a refresh timer
in RAM,  3. A virtual type static semiconductor memory de- the system may
detect a data leak state at a capacitor  vice according to claim 2,
characterized in that of the memory cell and start a refresh operation
said refresh detection circuit (23) comprises an based on a result of
detection.                        inverter (31) for Inverting said refresh
control sig- 55      nal and a NOR gate (32) connected to receive an
inverted signal from said inverter (31) atone input terminal and said
internal signal at the other input terminal. 5    9
EP0315991 B1                   10 Patentanspruche
3. Statischer Halbleiterspelcher vom virtuellen Typ nach Anspruch 2, 1.
Virtuell statisches RAM, umfassend:                dadurch  gekennzolchnet,
daB  die Auffri- a) eine Speicherzelienanordnung (13) mit ei-
schungsdetektorschaltung (23) o.ien Inverter ner Vielzahl von dynamlachen
Speicherzel-   5   (31) zum Invertieren des Auffrlschungssteuersl- len, die
Ober elnen AdreBeingangsanschluS       gnals und eln NOR-Gatter (32)
umfaolit, das zum adresslerbar sind;                              Empfang
sines invertlerten Signals von dam In- b) sine Auffrischungsschaltung (18,
19, 20,     verter (31) an einem EingangsanschluB,- und des 22, 23) zur
Ausfuhrung sines Auffrlschungs-    internen Signals an dom anderen
Eingangsan- betriebs, derzurAuffrischung von inJederder  10  schlug
angeschlossen Ist. Vieizahl von dynamischen Speicherzellen ge- speicherten
Datenwerten erfbrderlch Ist und zum Ausgeben sines Auffrischungsdetebtor-
Rovendicatlons signals an einem Ausgangsanschlul3 (24), wenn gerade sin
Auffrischungsbetrieb vor  15  1. RAM (m6molre vive) statique virtuolle
compre- sich geht;                                      nant: c) oenen
AktivierungseingangsanschluB zum          a) une matrice de cellules de
m6molre (13) Empfang sines externen Chip-Altivierungs-          comprenant
plusieurs cellules de mbmoire dy- signals (CE), welches sine externe
Speicher-       namique, adressables par l'interm6dlaire
zugriffsanforderung auf eine derSpelcherzel-  20   d'une borne d'entr6e
d'adresse; len anzeigt, die iiber einen AdreSeingang an       b) un circuit
de rafratohissement (18, 19, 20, dam AdreBeingangsanschlug adressiert wird;
22,23) poureffectuerune op6ration de rafraf- und
chissement necessaire pour rafratchir la don- d) eaen
Dateneingangs/Ausgangspuffer (16)          nee memorbs6e dans chacune
desdites plu- zum ZufihrenlZurfickgewinnen von Daten   25       sisurs
cellules de m6molre dynamique et pour an/aus der ainen adressierten
Speicherzelle;       sortir un signal de d6tection de rafratchisse- dadurch
gekennzelchnot, dag                        ment A une borne de sortie (24)
lorsqu'une a) die Auffrischungsschaltung (18,19,20,22,        operation de
rafratchissement est en cours; 23) eine Auffrischungssteuerschaltung (19)
c) une borne d'entr6e de validation pour race- umfalt, um sin internes
Auffrischungssteuer-  30   voir un signal externe de s6lection de puce
signal (RFSH) zur Activierung ainer Auffri-        (C) indiquant une
demande externe d'acces schungsadrefauswahi auszugebon, und sine
de m6moire A l'une desdites cellules de m6- Auffrischungsdetektorschaltung
(23) zum           moire adress6e par l'intermrdiaire d'une en- Ausgeben
des Auffrischungsdetektorsignals         tree d'adresse au niveau de ladite
borne dCen- an dom AusgangsanschluB (24), wenn sle  35        tree
d'adresse ; et - ein internes Signal (CE**), welches           d) un tampon
d'sntrie/sortie (16) pour d6li- nach aher Digbitlsignal-Pegelinderung
vrer des donnees A ladite une cellule de m6- 



des externen Chip-Aktivierungssignals         moire adressee et pour en
r6cup6rer A partir (CE) aktiviertwird,fflreineAktivierungs-      de
celle-cl; zeit glelch odor Hisiner als die Zugriffs-  40  caractiris6 en ce
quo: zeit beim Lese/Schrelb-Betrieb sines          e) ledit circuit de
rafraochissement (18,19,20, normalen Datenwerts Ober den Ein-
22,23) comprend un circuit do commands de gangs/Ausgangspuffer (16), und
rafratchissement (19) pour sortir un signal In- - das
Auffrischungsstbuersignal (RFSH),         trne de commands de
rafratchissement ausgegeben von der Auffrischungs-  46         (RFSH) pour
valider unes alection d'adresse steuerschaltung (19) vor der Digitalsi-
de rafratchissement, et un circuit de dhtection gnal-Pegelanderung  des
externen             de rafraTchissement (23) pour sortir ledit si-
Chip-Aktivierungssignals (CE)                 gnal de d6tection de
rafratchissement sur la- empfangt.
dite borne de sortie (24) lorsqu'eile recoit: 60           - un signal
Interns (CE) vallidA A la suite 2.. Virtuell statisohes RAM nach Anspruch
1,                 d'un changement de nlveau de signal dadurch
gekennhelahnst, dai  der Datensln-                numbrique dudit signal
axterne de s- gangslAusgangspuffer (16) kontinulerllch omen
lectbon de puce (C), pendant un temps Datenwert von der adressierten
Speicherzelle              de validitK egal ou Infrieur au temps wfhrend
eaer Auffrischungsoperation ausgibt,  u5          d'acces ImpiIquA par
l'opiration de le-o wenn derSpelcherzugriff mitderm externen Chip-
turel6criture d'une donnee normale par Aktivlerungssignal (CE) vor ehnem
Auffri-                l'Interm6dlalre  dudit tampon  d'en- schungsbetrieb
durchgefihrt wird.                         trelssortie (16); et 6    11
EP0315991 B1                    12           c ledit signal de commando de
ra- fratchissement (RFSH) sorti dudit circuit de commando de
rafratchissement (19) avant ledit changement de niveau de as- gnal
num6rique dudit signal externe do   5 selection de puoe (&E). 2. RAM
statique virtuelle selon la revendication 1, caracteris6 en co quo ledit
tampon d'entr6elsor- tie de donn6es (16) sort de maniere continue la  1o
donn6e provenant de ladite cellule de m6moire adressee pendant une
operation de rafratchisse- ment, lorsque ledit acces en m6moire avec ledit
signal exbrne de s6lectlon de puce (E) est of- fectue avant une op6ration
de rafratchisseoment.  16 3. Dispositif de memoire A semi-conductour stati-
quo du type virtuel selon la revendication 2, ca- ract6rise en ce quo ledit
circuit de d6tectbon de ra- fralchissement (23) comprend un inverseur (31)
20 pour inverser ledit signal de oommande de rafrat- chissement et une
porte NON-OU (32) connecteo pour rocevoir un signal invers6 dudit Inverseur
(31) sur une borne d'entr6e et ledit signal Interne sur l'autre borne
d'entr6e.               26 30 35 40 45 60 55 7    


