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CONTROL CIRCUIT OF DYNAMIC 
RANDOM ACCESS MEMORY 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

The present invention relates to a control circuit of a 
memory system including a dynamic random access 
memory (hereinafter referred to as a DRAM) as a memory 
element. and more particularly to a circuit con?guation of an 
integrated circuit suited for a case in which the control 
circuit of the DRAM is constituted of a plurality of inte 
grated circuits. 

Generally. in order to make access to a desired address of 
the DRAM. a memory address signal includes a row address 
signal and a column address signal. That is. an address is 
speci?ed by the row address and the column address. A row 
address strobe (RAS) signal and a column address strobe 
(CAS) signal are generated by a control circuit with a 
predetermined time relation to the address signal. The row 
address strobe signal indicates a read-out timing of the row 
address signal and the column address strobe signal indi 
cates a read-out timing of the column address signal. The 
control circuit also generates a write enable (WE) signal for 
indicating whether a memory access request signal supplied 
externally to the control circuit indicates the writing or 
reading operation. 

Japanese Unexamined Patent Publication JP-A-62 
252591 ?led Apr. 24. 1986 by Seiko Electronic Industry Co.. 
Ltd. discloses that RAS. CAS and WE signals of the control 
signals are generated by a timing controller and a memory 
address is generated by an LSI circuit di?erent from an LSI 
circuit including the timing controller in response to an 
instruction of the timing controller. 

Further. the DRAM is connected to a data bus through a 
bus gate for transmission and reception of data. When 
detection and correction of error in data are made. a circuit 
for the detection and correction of errors is additionally 
provided between the DRAM and the bus gate. 

In the technique disclosed in the above publication. the 
timing controller and the address controller of the DRAM 
control circuit are constituted of di?erent LSI chips. respec 
tively. Thus. differences in a signal propagation time occur 
between the RAS signal and the CAS signal of the control 
signals in the timing controller circuit and the row address 
signal and the column address signal in the address control 
circuit due to scattered characteristics in the manufacture of 
the LS1 chips. Accordingly. in order to absorb the variations 
of signal propagation time between the diiferent LSI chips. 
it is necessary to add su?icient margins to the respective 
time relations between the RAS signal and the row address 
signal and between the CAS signal and the column address 
signal. This causes increased access time and cycle time of 
the memory by the added margin. At the same time. there is 
a problem that a rising of the RAS signal and the CAS signal 
is retarded due to delay of the control signal in a signal path 
between the LS1 chip for the timing control and the LS1 chip 
for the address control. 
When a memory bank is increased. the number of com 

ponents is greatly increased so that a reduction in reliability 
occurs. 

In order to solve the above problems. one may consider 
incorporating all functions of the control circuit of the 
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2 
DRAM into a single LSI chip. However. this is not practical 
in view of the remarkably increased number of pins of the 
LS1 chip and a cost thereof. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a control 
circuit of a DRAM in which a timing controller and an 
address controller are fabricated on a common LSI circuit so 
that an access time and a cycle time are reduced and the 
number of pins of an LSI circuit is properly distributed by 
a division of LSI circuits. 

Further. it is another object of the present invention to 
provide a control circuit of a DRAM which is fabricated by 
LSI circuits to cope easily with expansion of a memory 
bank. 

In order to achieve the above objects. according to the 
control circuit of the DRAM of the present invention. 
reception of a memory request signal and generation of 
control signals such as a row address strobe signal and a 
column address strobe signal and a memory address signal 
are performed by a ?rst LSI circuit collectively. and trans 
mission and reception of input and output data between the 
DRAM and a data bus are performed by a second LSI 
circuit. 

Further. in order to minimize the skew. an output route for 
the control signal and the memory address signal requiring 
a severe time relation between each other is implemented by 
a combination of gates of the same type. 
The ?rst LSI circuit possesses a function of generating a 

plurality of sets of control signals and can control DRAM’s 
constituting the respective memory banks so as to cope with 
expansion of the memory banks easily. 

In the control circuit of the DRAM according to the 
present invention. since generation of the control signal such 
as the RAS and CAS signal and the memory address signal 
and reception of the memory request signal are made by the 
?rst LSI circuit collectively. a timing margin between the 
control signal and the address signal can be minimized and 
the delay of the signals between the LS1 circuits can be 
removed so that the access time or the cycle time can be 
reduced. 
The number of pins of the LS1 circuits can be distributed 

to the ?rst and second LSI circuits properly by utilizing the 
second LSI circuit as an LSI circuit for data. Thus. even 
when a width of data is increased. it can be prevented that 
the total number of pins of the LS1 circuit is extremely 
increased. 

Further. in the ?rst LSI circuit. the output route of the 
control signals can be implemented by a combination of 
gates of the same type so that the skew between the control 
signals can be suppressed to a minimum and the access time 
or the cycle time can be made shorter. 
The ?rst LSI circuit has a function of generating a 

plurality of sets of control signals and the second LSI circuit 
is increased so that it makes possible to cope with expansion 
of the memory banks easily while maintaining the balance of 
the number of pins of the LS1 circuits. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing an embodiment of the 
present invention; 

FIG. 2 is a circuit diagram showing an output route circuit 
for a memory address signal; 

FIG. 3 is a circuit diagram showing an output route circuit 
for a RAS signal: 
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FIG. 4 is a block diagram showing a memory system 
con?gured by expanding the data LSI circuits and including 
two memory banks: and 

FIG. 5 is a block diagram showing a memory system 
con?gured by expanding me control LSI circuits and the 
data LSI circuits and including four memory banks. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of the present invention are now described 
with reference to the accompanying drawings. 

FIG. 1 is a block diagram showing an embodiment of the 
present invention. 

In FIG. 1. a control LSI circuit 1 comprises a priority 
control circuit 4 for receiving memory request signals. a 
memory timing control circuit 5 for generating various 
timing signals. an address register 6 for holding an address 
signal from a request source. and a selector circuit 7 for 
switching a row address and a column address supplied to a 
dynamic random access (DRAM) memory 3. Further. a data 
LSI circuit 2 comprises a write data register 8 for holding 
write data. an ECC generation circuit 9 for generating an 
error check code (ECC) for the write data. an ECC correc 
tion and detection circuit 11 for detecting and correcting an 
error in a read-out data. and a read data register 10 for 
temporarily holding the read-out data. 

Operation of the LSI circuits is now described. The 
control LSI circuit 1 receives memory request signals 12 
(REQ-t). . . . . REQ-n) from external processing units. 

input/output units and the like (not shown) through the 
priority control circuit 4. When a plurality of request signals 
REQ-ll-REQ-n are supplied to the priority control circuit 4 
simultaneously. the priority control circuit 4 selects a request 
signal having the highest priority and returns a reception 
signal to the request source which has issued the request 
signal while a start signal 20 is supplied to the memory 
timing control circuit 5 simultaneously. 
The memory timing control circuit 5 produces. in 

response to the start signal 20 from the priority control 
circuit 4. an RAS (row addresss strobe) signal 17. a CAS 
(column address strobe) signal 18 and a WE (write enable) 
signal 19 which are control signals for the DRAM 3. an 
address latch signal 21 and a row address selection signal 22 
supplied to the address register 6 and the selector circuit 7. 
respectively. in the control LSI circuit 1 and a write data 
latch signal 23 and a read data latch signal 24 supplied to the 
write data register 8 and the read data register 10. 
respectively. in the data LSI circuit 2. 
A request address signal 13 supplied from the request 

source is held in the address register 6 in response to the 
address latch signal 21 from the memory timing control 
circuit 5. The request address signal held in the address 
register 6 is supplied to the selector circuit 7 so that a row 
address signal and a column address signal are selected from 
the request address signal in the selector circuit 7 and are 
supplied to the memory 3 as a memory address signal 16. 
Switching of the row address signal and the column address 
signal is made in response to the row address selection signal 
22 from the memory timing control circuit 5. The foregoing 
operation is a common procedure to the reading and the 
writing operation of data. 
On the other hand. the data LSI circuit 2 receives a write 

data signal 14 from the request source in the write data 
register 8 in response to the write data latch signal 23 from 
the control LSI circuit 1 in the case where the data is written 
into the memory. The error check code (ECC) generation 
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4 
circuit 9 generates an ECC for the write data and the circuit 
9 supplies the write data with the ECC added as a memory 
data signal 15 to the DRAM 3. Further. in the case where 
data is read out of the memory. a memory data signal 15 read 
out of the DRAM 3 is subjected to the error detection and 
correction in the ECC correction and detection circuit 11. 
The read data is held in the read data register 10 in response 
to the read data latch signal 24 from the control LSI circuit 
1 and is returned as the read data signal 14 to the request 
source. The ECC generation circuit 9 and the ECC correc 
tion and detection circuit 11 can utilize a lmown circuit 
con?guration. 

FIG. 2 is a circuit diagram of an output route in the LSI 
circuit 1. FIG. 2 shows a circuit of an output route for the 
memory address signal 16 and FIG. 3 shows a circuit of an 
output route for the RAS signal. 

In FIG. 2. ?ip-?ops 31 and 32 generate the row address 
signal and the column address signal. respectively. An 
AND/OR gate 33 selects one of the row and column address 
signals in response to a row address selection signal 22 and 
is produced through a buffer 34 as the memory address 
signal 16. Further. in FIG. 3. a ?ip-?op 35 generates the RAS 
signal. which is produced through an AN D/OR gate 36 and 
a bu?’er 37 as the RAS signal 17. 

In the output circuit shown in FIGS. 2 and 3. it is assumed 
that the delay time of the propagation of signals in the gate 
can be neglected and when the delay times of the AND/OR 
gate 33 and the buffer 34 are t1 and tb. respectively. the delay 
time of the row address signal until it is produced as the 
memory address signal 16 after being selected by the row 
address selection signal is equal to a sum of the delay times 
to and t,,. that is. tl-t-tb. Further. when the delay times of the 
AND/OR gate 36 and the bu?’er 37 are tc and t,,. respectively. 
the delay time of the RAS signal until being produced from 
the buffer 37 after it is set in the ?ip-?op 35 is equal to a sum 
of the delay times tc and td. that is. tc+td. If the AND/0R 
gates 33 and 36 and the bulfers 34 and 37 are constituted of 
gates of the same type. the delay times ta and t,, are equal to 
the delay times tc and td. respectively. that is. ta=tc and tb=td 
so that the delay time of the row address signal until it is 
produced from the bu?‘er 34 after being selected by the row 
address selection signal is equal to the delay time of the RAS 
signal until it is produced from the buffer 37 after being set 
in the ?ip-?op 35. Since a lower AND gate of the AN DIOR 
gate 36 in FIG. 3 is a dummy gate and is always supplied at 
its one input with “0” level signal. the lowerAND gate is not 
essential. However. the lower AND gate is provided pur 
posely in order for the delay time of the AND/OR gate 36 to 
be equal to that of the AND/OR gate 33. 
A severe time relation is required between the row address 

signal and the RAS signal. To meet this time relation 
requirement. when the gate circuits shown in FIGS. 2 and 3 
are constituted of gates 33 and 36 of a same type. a timing 
between both of the signals can be set without considering 
a difference between the delay times. since there is no 
di?‘erence in the delay times of the gates. 
As described above. the delay time of signals required for 

generation of the control signals for controlling the DRAM 
such as the start signal 20. the address latch signal 21. the 
row address selection signal 24 and the like can be only the 
propagation delay time in the LSI circuit by incorporating 
the priority control circuit 4. the memory timing control 
circuit 5. the address register 6 and the selector circuit 7 into 
the same LSI circuit. Accordingly. the delay time of the 
signals propagated between the LSI circuits can be removed 
so that reduction of the access time and reception of the 
request signal in a short cycle pitch can be attained. 
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Further. the output routes for the control signals such as 
the row address signal and the RAS signal and the column 
address signal and the CAS signal which require a severe 
time relation can be constituted of gates of the same type. so 
that the timing between the control signals can be set without 
considering the delay time of the signals in the gates to 
thereby reduce the access time. 

Referring now to FIGS. 4 and 5. expansion of the memory 
system according to the present invention is described. 

In order to increase a memory capacity and the throughput 
of the memory system. when the number of memory banks 
is increased. the memory system can be con?gured as shown 
in FIG. 4. for example. 

In FIG. 4. a control LSI circuit 41 generates control 
signals 44 required for the memory control and control 
signals 45 required for control of the data LSI circuits 42a 
and 42b. 

With the control signals 44 and 45. since an increase of 
signal lines due to an increase of the number of banks is 
relatively small. it is easy to generate control signals of two 
kinds by the single control LSI circuit. On the other hand. 
the number of signal lines for data is many and the number 
of pins of the LS1 circuit must be greatly increased in order 
to control data of two kinds by the single data LSI circuit. 
Accordingly. since it is di?icult to constitute the data LSI 
circuit by a mass-produced gate array. the single data LSI 
circuit controls data for a single memory bank. In FIG. 4. the 
data LSI circuit 420 controls the memory bank 430 and the 
data LSI circuit 42b controls the memory bank 43b. 

FIG. 5 shows a further expansion of the memory system 
shown in FIG. 4. 

In FIG. 5. a control LSI circuit 51a controls data LSI 
circuits 52a and 52b and memory banks 53a and 53b. and a 
control LSI circuit 51b controls data LSI circuits 52c and 
52d and memory banks 53c and 53d . so that a memory 
system including four memory banks is con?gured. Further. 
in the memory system of FIG. 5. the request signals from the 
request source are received by the control LSI circuit 51a 
collectively and a start signal 54 which is a trigger signal for 
generation of the control signals is transmitted to the control 
LSI circuit 51b. 

In the embodiment illustrated in FIG. 5. each of the 
control LSI circuits 51a and 51b possesses the function of 
controlling two memory banks and each of the data LSI 
circuits 52a. 52b. 52c and 52d possesses the function of 
processing data for one memory bank. Accordingly. for 
example. if a width of data is 32 bits and a Width of address 
on the side of the request is 31 bits. each of the control LSI 
circuit 51a and 51b requires 31 pins for interfacing with an 
address bus and 13 pins in total of 10 pins for a memory 
address and 3 pins one for each of the RAS. CAS and WE 
signals for one memory bank when the control LSI circuit 
interfaces with a DRAM having the memory capacity of one 
megabits. and the control LSI circuit can be incorporated 
into an LSI circuit having about 100 pins even if other pins 
such as a request pin and the like are included. Further. each 
of the data LSI circuits 52a to 52d requires 32 pins for 
interfacing with a data bus and 39 pins for interfacing with 
the DRAM (32 bits for data plus 7 bits for ECC) and can be 
incorporated into an LSI circuit having about 100 pins in 
total in the same manner as the control LSI circuit. 

In this manner. by constituting the control circuit of the 
DRAM by the LSI circuits divided into the control and data 
LSI circuits. the number of pins of the LSI circuits can be 
distributed to both of the LS1 circuits with balance. so that 
a memory system having good expandability can be 
attained. 
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6 
In the emboditnent. the foregoing description has been 

made to the case where the control LSI circuit possesses the 
function of controlling two memory banks and the data LSI 
circuit possesses the function of processing data for one 
memory bank. However. the present invention is not limited 
thereto and the number of memory banks capable of being 
handled by each of the LSI circuits may be changed within 
the range of the number of gates or pins of the LSI circuit. 

According to the present invention. since the skew due to 
a ditference of the delay time between the control signals for 
the DRAM can be made small. a high performance memory 
system having a reduced cycle time may be provided. 

Further. the number of pins for the LSI circuits can be 
distributed properly by the division of the LSI circuit to the 
control and data LSI circuits and a low-cost DRAM control 
LSI circuit can be provided which is capable of utilizing a 
mass-produced gate array. 
A combination of a plurality of control and data LSI 

circuits can increase the memory banks easily and a memory 
system having a high expandability can be provided 
What is claimed is: 
1. A control circuit of a memory system including a 

dynamic random access memory. said control circuit com 
prising: 

a ?rst integrated circuit formed on a common substrate 
and including: 
a control signal generator responsive to an external 
memory access request signal and generating a con 
trol signal for controlling an operation timing of the 
dynamic random access memory; and 

an address signal generator generating an address sig 
nal specifying an address of the dynamic random 
access memory to be accessed and supplying the 
address signal to the dynamic random access 
memory; and 

a second integrated circuit including a data read/write 
device reading data from the dynamic random access 
memory and writing data in the dynamic random access 
memory. 

2. A control circuit according to claim 1. said ?rst inte 
grated circuit further comprising: 

a ?rst output circuit supplying the control signal generated 
by said control signal generator to the dynamic random 
access memory; and 

a second output circuit supplying the address signal 
generated by the address signal generator to the 
dynamic random access memory; 

wherein the ?rst output circuit and the second output 
circuit are each formed of a common type gate circuit 
and are disposed on the common substrate of the first 
integrated circuit. 

3. A control circuit according to claim 1. wherein the 
dynamic random access memory comprises a plurality of 
memory banks and said ?rst integrated circuit supplies the 
control signal generated by said control signal generator to 
each of said plurality of memory banks. 

4. A control circuit according to claim 3. wherein said 
second integrated circuit is provided for each of said 
memory banks. 

5. A control circuit of a memory system including a 
dynamic random memory. said control circuit comprising: 

a ?rst integrated circuit formed on a common substrate 
and including: 
a control signal generator responsive to an external 
memory access request signal and generating a con 
trol signal for controlling an operation tinting of the 
dynamic random access memory: and 
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an address signal generator generating an address sig 
nal specifying an address of the dynamic random 
access memory to be accessed and supplying the 
address signal to the dynamic random access 
memory: and 

a second integrated circuit including: 
a data read/write device reading data from the dynamic 
random access memory and writing data in the 
dynamic random access memory: and 

an adder adding an error check code to data to be 
written in the dynamic random access memory to 
detect and correct errors on the basis of the error 
check code in data read from the dynamic random 
access memory. 

6. A control circuit according to claim 5. wherein the 
address signal generated by the address signal generator 
includes a row address signal and a column address signals 
and wherein the control signal generated by the control 
signal generator includes a row address strobe signal indi 
cating a reading timing of the row address signal. a column 
address strobe signal indicating a reading timing of the 
column address signal. and a write enable signal indicating 
whether the memory access request signal is a writing 
request or a reading request. 

7. A control circuit according to claim 6. said ?rst inte 
grated circuit further comprising: 

a ?rst output circuit supplying the control signal generated 
by said control signal generator to the dynamic random 
access memory; and 

a second output circuit supplying the address signal 
generated by the address signal generator to the 
dynamic random access memory; 

wherein the ?rst output circuit and the second output 
circuit are each formed of a common type gate circuit 
and are disposed on the common substrate of the ?rst 
integrated circuit. 

8. A control circuit according to claim 7. wherein the 
dynamic random access memory comprises a plurality of 
memory banks and said ?rst integrated circuit supplies the 
control signal generated by said control signal generator to 
each of said plurality of memory banks. 

9. A control circuit according to claim 8. wherein said 
second integrated circuit is provided for each of said 
memory banks. 

10. A control circuit according to claim 5. said ?rst 
integrated circuit further comprising: 

a ?rst output circuit supplying the control signal generated 
by said control signal generator to the dynamic random 
access memory; and 

a second output circuit supplying the address signal 
generated by the address signal generator to the 
dynamic random access memory; 

wherein the ?rst output circuit and the second output 
circuit are each formed of a common type gate circuit 
and are disposed on the common substrate of the ?rst 
integrated circuit. 

11. A control circuit according to claim 5. wherein the 
dynamic random access memory comprises a plurality of 
memory banks and said ?rst integrated circuit supplies the 
control signal generated by said control signal generator to 
each of said plurality of memory banks. 

12. A control circuit according to claim 11. wherein said 
second integrated circuit is provided for each of said 
memory banks. 

13. A control circuit of a memory system including a 
dynamic random access memory. said control circuit com 
prising: 
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8 
a ?rst integrated circuit formed on a common substrate 

and including: 
a control signal generator responsive to an external 
memory access request signal and generating a con 
trol signal for controlling an operation timing of the 
dynamic random access memory; and 

an address signal generator generating an address sig 
nal specifying an address of the dynamic random 
access memory to be accessed and supplying the 
address signal to the dynamic random access 
memory: and 

a second integrated circuit including a data read/write 
device reading data from the dynamic random access 
memory and writing data in the dynamic random access 
memory; 

wherein the address signal generated by the address signal 
generator includes a row address signal and a column 
address signal. and wherein the control signal gener 
ated by the control signal generator includes a row 
address strobe signal indicating a reading timing of the 
row address signal. a column address strobe signal 
indicating a reading tinting of the column address 
signal. and a write enable signal indicating whether the 
memory access request signal is a writing request or a 
reading request. 

14. A control circuit according to claim 13. said ?rst 
integrated circuit further comprising: 

a ?rst output circuit supplying the control signal generated 
by said control signal generator to the dynamic random 
access memory; and 

a second output circuit supplying the address signal 
generated by the address signal generator to the 
dynamic random access memory; 

wherein the ?rst output circuit and the second output 
circuit are each formed of a common type gate circuit 
and are disposed on the common substrate of the ?rst 
integrated circuit. 

15. A control circuit according to claim 13. wherein the 
dynamic random access memory comprises a plurality of 
memory banks and said ?rst integrated circuit supplies the 
control signal generated by said control signal generator to 
each of said plurality of memory banks. 

16. A control circuit according to claim 15. wherein said 
second integrated circuit is provided for each of said 
memory banks. 

17. A control circuit of a memory system including a 
dynamic random access memory. comprising: 

a ?rst integrated circuit responsive to an external memory 
access request signal and performing control of an 
operation tinting and designation of an address of the 
dynamic random access memory; and 

a second integrated circuit independent of said ?rst inte 
grated circuit and including a read/write circuit reading 
data from the dynamic random access memory and 
writing data in the dynamic random access memory; 

said second integrated circuit further comprising an adder 
adding an error check code to data to be written in the 
dynamic random access memory to detect and correct 
errors on the basis of the error check code in data read 
from the dynamic random access memory. 

18. A control circuit according to claim 17. said ?rst 
integrated circuit formed on a common substrate and includ 
ing: 

a control signal generator responsive to the external 
memory access request signal and generating a control 
signal for controlling an operation timing of the 
dynamic random access memory: and 
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an address signal generator responsive to an address 
signal specifying an address of the dynamic random 
access memory to be accessed and supplying the 
address signal to the dynamic random access memory. 

19. A control circuit according to claim 18. wherein the 
address signal generated by the address signal generator 
includes a row address signal and a column address signal. 
and wherein the control signal generated by the control 
signal generator includes a row address strobe signal indi 
cating a reading timing of the row address signal. a column 
address strobe signal indicating a reading timing of the 
column address signal. and a write enable signal indicating 
whether the memory access request signal is a writing 
request or a reading request. 

20. A control circuit according to claim 18. said ?rst 
integrated circuit further comprising: 

a ?rst output circuit supplying the control signal generated 
by said control signal generator to the dynamic random 
access memory; and 

a second output circuit supplying the address signal 
generated by the address signal generator to the 
dynamic random access memory; 

wherein the ?rst output circuit and the second output 
circuit are each formed of a common type gate circuit 
and are disposed on the common substrate of the ?rst 
integrated circuit. 

21. A control circuit according to claim 18. wherein the 
dynamic random access memory comprises a plurality of 
memory banks and said ?rst integrated circuit supplies the 
control signal generated by said control signal generator to 
each of said plurality of memory banks. 

22. A control circuit according to claim 21. wherein said 
second integrated circuit is provided for each of said 
memory banks. 

23. A control circuit for accessing a memory system 
including a dynamic random access memory, said control 
circuit comprising: 

a ?rst integrated circuit including: 
a control signal generator generating a control signal 
for controlling an operation timing of the memory 
system; and 

an address signal generator generating an address 
signal specifying an address of the memory system to 
be accessed and supplying the address signal to the 
memory system; and 

a second integrated circuit including a data read/write 
device reading data from the memory system and 
writing data in the memory system. 

24. A control circuit according to claim 23, wherein said 
control signal generator generating the control signal is 
responsive to an external memory access request signal. 

25. A control circuit according to claim 23, wherein said 
control signal generator and said address signal generator 
are formed in a single LS’! circuit. 

26. A control circuit according to claim 23, wherein the 
memory system comprises a plurality of memory banks and 
said ?rst integrated circuit supplies the control signal gen 
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erated by said control signal generator to at least one of said 
plurality of memory banks. 

27. A control circuit according to claim 26, further 
comprising a plurality of second integrated circuits wherein 
one ofsaid second integrated circuit is provided for each of 
said memory banks. 

28. A control circuit according to claim 26, wherein the 
address signal generated by the address signal generator 
includes a row address signal and a column address signal. 
and wherein the control signal generated by the control 
signal generator includes a row address strobe signal indi 
cating a reading timing of the row address signal, a column 
address strobe signal indicating a reading timing of the 
column address signal, and a write enable signal indicating 
whether the memory access request signal is a writing 
request or a reading request. 

29. A control circuit according to claim 23, said second 
integrated circuit further comprising: 
an adder adding an error check code to data to be written 

in the memory system to detect and correct errors on 
the basis of the error check code in data read from the 
memory system. 

30. A control circuit according to claim 23, wherein said 
address signal generator includes a register. 

31. A control circuit according to claim 23, wherein said 
data read/write device includes a register: 

32. A control circuit for accessing a memory system 
including a dynamic random access memory, said control 
circuit comprising: 

a ?rst LS1 circuit including: 
a control circuit that provides a control signal that 

controls on operation tinting of the memory system; 
and 

an address register that supplies a memory address 
signal, that speci?es an address of the memory 
system to be accessed, to the memory system; and 

a second LSI circuit including a data read/write reg 
ister for reading data from the memory system and 
writing data in the memory system. 

33. A control circuit of a memory system including a 
dynamic random access memory comprising: 
a ?rst integrated circuit performing control of an opera 

tion timing and designation of an address of the 
dynamic random access memory; and 

a second integrated circuit independent of said ?rst 
integrated circuit and including a read/write circuit 
reading data from the dynamic random access memory 
and writing data in the dynamic random access 
memory; 

said second integrated circuit further comprising an 
adder adding an error check code to data to be written 
in the dynamic random access memory to detect and 
correct errors on the basis of the error check code in 
data read from the dynamic random access memory. 

***** 


