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an We, Tokyo SHIBAURA FELECTRIC
CoMmpaNY LIMITED, a Japanese corporation,
of 72 Horikawa-cho, Saiwai-ku, Kawasaki-
shi, Japan, do hereby declare the invention,

5 for which we pray that a patent may be
granted to us, and the method by which it
is to be performed, to be particularly de-
scribed in and by the following state-
ment: —

The present invention relates to power
supply control in a memory system in which
a power supply voltage for the read/write
operation is applied only to a selected
memory chip in which the read/write
15 operation is to be executed.

Generally, one type of memory unit in-
cludes at least one chip of random access
memory (RAM) and/or read only memory
(ROM). When in use, the power is always

20 supplied to the memory chips or chips of
the memory unit. Such power is used, for
example, for sustaining the information
stored in the memory and for enabling the
read/write operation with the related

25 memory.

By convention, the power is constantly,
supplied to the memory chip or chips when
the memory unit is used, thus resulting in
superfluous power consumption. In the case

30 where the stored data is kept in the
memory for a long time, a counter measure
taken in the past for such a problem is to
stop the power supply for the read/write
operation in the case of a RAM, or to stop
all the power supply to the memory chip
in the case of a ROM.

However, this countermeasure brings
about poor results of power consumption
reduction. It is for this reason that most
of the power in the memory unit is con-
sumed in the read/write operation with the
related memory chip or chips. Accordingly,
the conventional way for the power con-
sumption reduction is ineffective in the case
45 of frequent repetition of the read/write

16
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40

operations. In this specification, the term
read/write operation is defined as follows.
That is, the read/write operation means a
read operation for reading out data from

a memory and/or a write operation for 50
writing data into the memory. The symbol
Vp means not only a read/write power ter-
minal but read/write power as well.

Another object of the present invention
ns to provide a memory system in which 55
power is supplied to the memory chip
selecied for the read and write operation
execution only when the read and write
operations are executed.

Accordingly, the primary object of the
present invention is to provide a memory
system having a power supply control sys-
tem for controlling the power supply to
the memory.

Another object of the present invention
is to provide a memory system in which
the power necessary for a read/write opera-
tion is supplied when data is read and writ-
ten from and into the memory, thereby
resulting in a great reduction of power
consumption.

Still another object of the present inven-
tion is to provide a memory system having
a power supply control system for a
memory unit having a plurality of memory 75
chips in which the power is supplied only
to the memory chip selected for the read/
write operation to be executed.

According to the present invention, there
is provided a memory system comprising a 80
semiconductor memory chip having an ad-
dress terminal to which an address signal is
applied to designate a memory location, a
data terminal to which is applied a data
signal which is written into the designated 85
memory location or is read out of the
designated memory location, a chip enable
terminal to which is applied a chip enable
signal during which a read operation or
write operation is executed, a memory con- 90
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tent holding power supply terminal to which
a power supply voltage is applied to hold
- memorized contents of said memory chip
and a read/write power supply terminal to
5 which a power supply voltage necessary for
read/write operation is applied; a power
supply connected to said memory content
holding power supply terminal of said
memory chip; application means for apply-

10 ing an address signal and a chip enable
signal to said address terminal and said
chip enable terminal of said memory chip,
respectively, to initiate a read or write cycle
of said memory chip; and coupling means

15 responsive to initiation of said read or
write cycle of said memory chip to couple
said power supply to said read/write power
supply terminal of said memory chip during
a predetermined period of time in said

20 read or write cycle.

The invention will now be described, by
way of example, with reference to the
accompanying drawings, in which: —

Fig. 1 shows a block diagram of a circuit

25 for illustrating the principle of a power
supply control system used in the present
invention;

Fig. 2 shows a block diagram of a com-
puter system into which an embodiment of

30 the memory system of the present invention
is incorporated;

Fig. 3 is a circuit diagram of the memory
control unit in the Fig. 2 system;

Fig. 4A is a circuit diagram of the power

35 control unit of the Fig. 2 system;

Fig. 4B is a circuit diagram of a modi-
fication of the power control unit of the
Fig. 2 system;

Fig. 5A is a time-chart for explaining the

40 operations of the power supply control
system of Fig. 2;

Fig. 5B is a time-chart for explaining the
operations of the power supply control sys-
tem when the power control unit of Fig.

45 4B is used;

Fig. 6 shows a block diagram of another
embodiment of the memory system of the
present invention;

Fig. 7 is a circuit diagram of the memory

50 control unit and the power control unit of
the Fig. 6 system;

Fig. 8 is a time-chart for explaining the
operations of the power supply control
system of Fig. 6;

55 Fig. 9 is a block diagram of a part of
the power supply memory system which is
another embodiment of the present inven-
tion;

Fig. 10 is a block diagram of the power

60 supply control system employing an n-
channel MOS-IC memory chip;

Fig. 11 is a block diagram of a system
using a read only memory into which the
memory system of the present invention

65 is incorporated;

Fig. 12 is a power supply control circuit
circuit using both a random access memory
and a read only memory;

Fig. 13 is a block diagram of still another
embodiment of the memory system of the 70

_present invention;

Fig. 14 is a circuit diagram of the
memory control unit and power control
unit of Fig. 12; and

Fig. 15 1s a time-chart for explaining the 75
operations of the Fig. 12 system.

Referring now to Fig. 1, there is shown
a circuit diagram useful in explaining the
principle of a power supply control system
used in the present invention. In this cir- 80
cuit, a memory chip 11 is comprised of a
random access memory (RAM) of P chan-
nel MOS-IC (metal oxide semiconductor
integrated circuit) type. The power terminal
at the source side (common power ter- 85
minal) of the memory chip 11, is designated
by Vs, and the power terminals at the drain
side thereof are designated by Vp and Vyp.
The terminal Vp is used for read or write,
while the terminal Vypp is used for memory 90
sustaining. To these terminals, Vs, Vp and
Vop, power is supplied from a power source
12, having the polarity as shown in the
figure. A power control unit 13 includes
a high speed bipolar type transistor Q. In 95
the read/write operations for reading and
writing the data from and into the memory
chip 11, the power control unit 13, upon
receipt of a control signal, permits electric
power from the power source 12 to be sup-
plied to the read/write power terminal Vj,.
The memory chip 11 further inclades a
read/write data terminal D, an address
terminal A, a read/write terminal W, and
a chip enable terminal C. Write data is
applied to the read/write data terminal
D. The read data read out of the memory
chip 11 is delivered to a data line 14 via
the terminal D. Thet address terminal A
receives a read/write address selection sig-
nal via an address line 15. The read/write
address selection signal is used to designate
any one of the memory locations of the
memory chip 11. To the read/write ter-
minal W a read/write instruction signal is
applied for designating the data write in-
struction or the data read instruction, via
an instrucfion line 16. The chip enable ter-
minal C receives a chip enable signal en-
abling the read or write operation of the
memory chip 11 via a chip enable line 17
for performing the chip selection.

Incidentally, when the memory chip 11
is a read only memory (ROM), the read/
write control line is unnecessary so that it
is omitted. In this specification, the power
source necessary for the read/write opera-
tion means the read-out or write-in power
source required for the read or write
operation.
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When no control signal is applied to the
base of the transistor Q of the power con-
trol unit 13, the transistor Q is turned OFF,
with the result that the read/write power

5 terminal Vy is disconnected from the power
line V, Therefore, the memory chip 11
fails to execute the read/write operation.
On the contrary, when the control signal
is applied to the base of the transistor Q,

10 the transistor Q is turned ON so that the
read/write power terminal V; of the
memory chip 11 is connected with the
power line V.. The result is that the read/
write operaitons are executed.

15 Turning now to Fig. 2, there is shown
a computer system using the power supply
control circuit of Fig. 1. This is the case
where the read/write operation of a RAM
comprising memory chips 11, and 11, is

20 controlled by the power supply control cir-
cuit. More than two memory chips may be
used for the memory. In Fig. 2, like refer-
ence numbers are used to designate like
components in Fig. 1.

25 In Fig. 2, the processor 18 is known in
the computer field. Upon receipt of an
operation mode instruction the processor
18 issues first and second data transfer con-
trol signals C, and C, of the same level

30 but different in pulse width as will be re-
ferred to in Fig. 5. The processor 18 also
receives the program instruction or data
fed from an input/output unit or a memory
unit (not shown), through a bus 19 and an

35 interface bus 20. On the basis of this in-
formation, the processor 18 executes an
ordinary arithmetic logic operation and
then transfers the result of the calculation
again to the bus 19 through the interface

40 bus 20. The operation mode instruction
includes, for example, the commands of
machine run and machine halt. The pro-
cessor 18 feeds data transfer control signals
C, and C,; to the memory control unit 21.

45 Upon receipt of signals C, and C, and an
address signal fed from the address line 22,
the memory control unit 21 feeds com-
monly to the memory chips 11; and 11,
various signals necessary for the read/write

50 operation, a signal for designating the ad-
dress in either one of the memory chips 11,
and 11, (an address lower part), a chip
enable signal enabling the memory chips
and a read/write signal for designating the

55 read or write operation mode. The memory
control unit 21 delivers only an address
upper part for selecting one of the memory
chips 11; and 11, in the address signals fed
through the address line 23, to the power

60 control unit 13.

Fig. 3 is a circuit diagram of the memory
control unit 21. The memory control unit

21 is comprised of an exclusive OR gate
211, an inverter 212, an AND gate 213
65 and an address register 214. The exclusive

OR gate 211 receives the first and second
data transfer control signals C1 and C2 and
outputs the chip enable signal. The inverter
212 inverts the first data transfer control
signal Cl. The AND gate 213 is ANDed 70
by the output of the inverter 212 and
the second data transfer conirol signal C2
and outputs the read/write signal. The
address register 214 stores the address sig-
nal fed through the address line 22 therein
at the rising edge of the first data transfer
control signal Cl1, and outputs the address
signal (for example, consisting of 12 bits)
in the divided fashion; an upper part signal
of 5 bits, for example, and a lower part 80
signal of 7 bits, for example. The address
lower part signal is applied to address ter-
minal A of each of the memory chips 11,
and 11, The address upper part signal is
applied to the power control unit 13, via 85
the address line 23. A chip enable signal

CE is fed to the chip enable terminals C
of the respective memory chips.

In response tc the first and second daia
transfer control signals Cl and C2, the
power control unit 13 selects the first or
second memory chip 11; or 11, to permit
the power necessary for the read and
write operation to be fed from the power
source 12 to the selected memory chip, via 95
the power lines 24 and 25 respectively.

Fig. 4A illustrates in detail the circuit of
the power control unit 13. The power con-
trol unit 13 includes an OR gate 131, an
address decoder 132, an AND gate 133, an
AND gate 134, and first and second high
speed bipolar transistors 135 and 136. The
OR gate 131 ORs the first and second data
transfer control signals Cl and C2. The
address decoder 132 receives an address
upper part signal for memory chip selection
fed through the address line 23 from the
memory control unit 21, and decodes the
address upper part signal to produce first
and second decode signals D1 and D2 cor-
responding to the first and second memory
chips 11; and 11,. The first AND gate 133
is ANDed by the first decode signal D1
and the output of the OR gate 131. The
second AND gate 134 is ANDed- by the
second decode signal D2 and the OR gate
131 output. The bipolar transistors 135 and
136 are provided corresponding to the first
and second AND gates and the memory
chips 11; and 11, respectively. With such
an arrangement, these transistors control
the power supply for the read and write
operations to the corresponding memory
chips. As shown, the output of the AND
gate 133 is fed to the base of the transistor
135, while the output of the AND gate
134 is fed to the base of the transistor 136.
The emitters of these transistors 135 and
136 are connected commonly to a common
terminal V2 of the power source 12. The

75

90

100

105

110

115

120

125

130



1574058 4

output of the first transistor 135 is con-
nected to the read/write power terminal Vp
of the first memory chip 11, through the
power line 24, while the output of the
5 second transistor 136 is connected to the
read/write power terminal Vy of the second
memory chip 11, via the power line 25.
The respective power terminals Vpp and
Vs of the memory chips 11, and 11, are
10 coupled commonly with the corresponding
terminals of the power source 12.
Reference will be made to FIG. 5A
illustrating a set of timing diagrams useful
in explaining the operations of the power
15 supply control system shown in Fig. 2.
Upon depression of a key, an operator
mode instruction for the machine run is
given to the processor 18. Then the pro-
cessor 18 issues the first and second data
transfer control signals C1 and C2 of which
the levels are equal and the pulse width are
different, as shown in Figs. 5A(a) and (b).
The data transfer of read or write is made
between the respective memory chips 11,
25 and 11, and the processor 18 is controlled
by the first and second data transfer con-
trol signals C1 and C2. As shown in Fig.
5A(c), the bus 19 receives an address in-
formation ADDRESS for designating the
read and write addresses of the memory
chip and a data information DATA for
read and write data from and into the
memory chip.

The memory control unit 21 receives the
35 data transfer control signals Cl and CZ2
shown in Figs. 5A(a) and (b) and only the
ADDRESS signal of the ADDRESS and
DATA signals shown in Fig. 5A (c), and
then issues designating signals necessary
for the read/write operations of the re-
spective memory chips. In the memory con-
trol unit shown in Fig. 3, the first and
second data transfer control signals Cl and
C2 are inputted into the exclusive OR gate
211 which in turn outputs the chip enable
signals (Fig. SA(f)) enabling the memory
chip to be operable only during the time
period where the read and write operations
are executed. In Fig. SA(f) the chip enable
50 signal is labelled as an inverted chip enable
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signal CE. The first data transfer control
signal Cl1 is inverted in the inverter 212
and then fed to one of the input terminals
of the AND gate 213. The second data
55 transfer control signal C2 is fed to the
other input terminal of the AND gate 213.
Thus, the AND gate 213 outputs the read/
write signal as shown in Fig. 5A(e) for
designating the read operation or write
operation. For addressing the memory chip,
the ADDRESS signal of, for example, 12

60

bits is set in the address register 214 at-

the rising edge of the first data transfer
cotnrol signal Cl1, as shown in Fig. 5A(d).
65 The lower significant bits of, for example,

7 bits of the address register 214 are

applied as the address lower part signal to
the chips, while the upper significant bits
of, for example, 5 bits are applied as
the address upper part signal to the power 70
control unit 13. The address lower part
signal is used to designate the address in
the memory chip and the address upper
part signal for selecting the memory chip.

At the rising edges of the control signals 75
Cl and C2, i.e. at the time when these
signals rise from the logical level “0” to
“1”, the address signal exists on the bus
19. When the first control signal C1 is “1”
and the second control signal C2 is “0”, 80
ie. during the periods of time, T1 and
T3, the read operation in which the data
is read from the memory chips to the pro-
cessor 18 is executed. During the period
of time T2 when the first control signal C1 85
is “0” and the second control signal C2 is
“1”, the data is written into the memory
chips from the processor 18.

It is noted that the first and second data
transfer control signals Cl and C2 rise 90
from the logical level “0” to “1” sub-
stantially at the same time, and no read
and write operation is executed when the
control signals are both in “0” level. The
read/write signal W designates the write 95
operation only when the first control signal
Cl is “0” and the second control signal

C2 is “1”. The chip enable signal CE
is fed to all the memory chips.

On the other hand, the power control
unit 13 receives the address upper part sig-
nal from the memory control unit 21 and
decodes it in the decoder 132. The decoder
132 outputs the first decode signal DI
when the address upper part signal desig-
nates the memory chip 11;, and outputs
the second decode signal D2 when the
address upper part signal designates the
memory chip 11, The decode signals D1
and D2 are ANDed by the AND gates 133
and 134, respectively, together with the out-
put of the OR gate 131 which receives the
first and second control signals Cl and C2.
The outputs of the AND gates 133 and
134 are applied to the bases of the first
and second transistors 135 and 136. By this
application, the transistors 135 and 136
are conductive with the result that the
transistor 135 permits the voltage V2 of
the power source 12 to be applied to the
read/write power terminal V, of the
memory chip 11,, while the transistor 136
permits the voltage V2 of the power source
12 to be applied to the read/write power
terminal Vy of the memory chip 11..

In Fig. 5A, the time period t1 to t2
indicates the read cycle of the memory chip
11,, the time period 12 to t3 indicates the
write cycle of the memory chip 11; and
the time period t3 to t4 the read cycle 130
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of the memory chip 11,.. Accordingly, during
the period tl to t3, the memory chip 11,
is selected and, as shown in Fig. 5A(g),
the power is applied to the power terminal
Vp of the memory chip 11, only during the
shadowed periods. During the period
13 to t4, the memory chip 11, is selected
and, as shown in Fig. 5A(a), the
power is applied to the power terminal
10 Vy of the memory chip 11, oniy during the
shadowed period. When both the control
signals C1 and C2 are “0”, no voltage is
applied to the power terminals Vp of the
memory chips 11; and 11, In the above
15 mentioned embodiment of the present in-
vention, one of the features of the power
supply control system resides in that,
through the operation of the power control
unit 13, the memory chip corresponding to
20 the address information is selected and
supplied with the power for read/write
operations to the selected memory chip,
and another feature is that the power is
not applied when the control signals Cl
25 and C2 are both “0” during the read/write
cycle of the selected memory chip. There-
fore, power consumption of the memory
unit is greatly reduced.

The power control unit 13 shown in Fig.
30 2 may be constructed as the circuit shown
in Fig. 4B. As seen from the figure, OR
gate 131 and AND gate 133 and 134 are
removed from the circuit of Fig. 4A. The
address upper part signal through the ad-
35 dress line 23 is applied to the address de-
coder 132 where it is decoded and the
address decoder produces predetermined de-
code signals D1 or D2. Each decode signal
makes the transistor to be selected con-
40 ductive thereby to supply the power to the
memory chip selected for read/write opera-
tion.

Fig. 5B is a set of timing charts for
explaining the operation of the power con-
45 trol system using the power control unit of
Fig. 4B. As shown in Figs. 5B(g) and (h),
when the memory chip 11, is selected, the
power is applied to the memory chip 11,
while, when the memory chip 11, is
50 selected, the power is applied to the
memory chip 11.. In other words, the nower
supply control system using the power con-
trol unit shown in Fig. 4B supplies the
power to only the memory chip selected in
55 the memory unit having a plurality of
memory chips, the power being necessary
for the read and write operation.

Referring now to Fig. 6, there is shown

a computer system using another embodi-

60 ment of the necessary system according
to the present invention. In the figure, like
numbers are used to designate like portions

in Fig. 2, of which the explanation will be
omitted. The first difference of the example

65 from the Fig. 2 embodiment is that the

vh

memory control unit 21 issues the first and
second chip enable signals CE1 and CE2
which in turn are applied to the first and
second memory chips 11, and 11, via the
first and second chip enable lines 26 and 70
27, thereby selecting the memory chip for
which the read/write operation is to be
performed. The second difference is that
the power control unit 13 permits the read/
write power from the power source 12 to 75
be applied commonly to the read/write
power terminals Vy of the memory chips
11, and 11, through the power line 28.

Fig. 7 shows a detail of the memory con-
trol unit 21 and the power control unit 80
13 shown in Fig. 6. As shown in Fig. 7,
the memory control unit 21 is comprised
of an address register 214, an address
decoder 215, a timing pulse generator 216,
first and second NAND gate circuits 217 85
and 218, an inverter 212, and an AND gate
213. The address register 214 stores a signal
for designating the address of the memory
chip at the rising edge of the first data
transfer control signal C1 and produces the 90
address lower part signal for designating
the address of the memory chip and the
address upper part signal for selecting a
memory chip. The address decoder 215 de-
codes the address upper part signal fed 95
from the address register 214 and produces
the first and second decode signals D1 and
D2 corresponding to the memory chips 11
and 11, The timing pulse generator 216
receives the first and second data transfer 100
control signals Cl and C2 and generates
timing pulses for designating the timing of
the chip enabling signal generation. The
first and second NAND gates 217 and 218
are connected respectively to the first and 105
second decode signals D1 and D2 together
with the timing pulses from the timing
pulse generator 216 to produce the chip

enable signals CEl and CE2 corresponding

to the memory chips 11, and 11,. The in- 110
verter 212 inverts the first data transfer
control signal Cl. The AND gate 213
makes the logical product of the output
of the inverter 212 and the second data
transfer control signal C2 to produce the
read/write signal.

The power control unit 13 comprises an
OR gate 131 connected to receive the first
and second data transfer control signals
Cl and C2, and a high speed bipolar trans-
istor 137, responsive to the output of the
OR gate 131, for supplying the voltage
necessary for the read/write operation
from the power source 12 commonly to
the respective memory chips 11, and 11,.

Fig. 8 is a set of timing charts for illu-
strating the operation of the power supply
control system of Fig. 6. The period t1 to
t2 corresponds to the read cycle of the
memory chip 11,, the time period t2 to t3 130
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to the write cycle of the memory chip 11,,
and the time period t3 to t4 to the read
cycle of the memory chip 11, The address
signal fed via the address line 22 is stored
in the address register 214. The upper signi-
ficant bits (address upper part) of the ad-
dress register 214 is decoded in the decoder
215 to produce either decode signal D1
or D2. Assuming now that the decoder 215
10 produces the decode signal D1, the decode

signal D1 is fed to the NAND gate 217,

and NAND gate 217 is enabled when it

receives the timing pulse from the timing

pulse generator 216, and then the NAND
15 gate 217 produces the chip enable signal

CE1 as shown in Fig. 8(f). The chip enable

signal CEl is applied to the memory chip
11; through the first chip enable line 26,
with result that the memory chip 11; is
conditioned operable. On the other hand,
in the power control unit 13, the transistor
137 is made conductive by the first and
second data transfer control signals Cl1
and C2 through the OR gate 131. As a
25 result, the voltage V2 from the power
source 12 is applied commonly to the
memory chips 11, and 11, through the
power line 28 only during the period of
time when the logical sum of the control
signals C1 and C2 is “1” (the shadowed
portion of Fig. 8(h)). Accordingly, during
the period T1, the data is read out from
the memory chip 11, addressed to be trans-
ferred to the bus 19 through the data line
35 14. During the period T2, since the read/

write signal is ““1” as shown in Fig. 8(e),

the data from the processor 18 is loaded

into the memory chip 11; addressed,

through the bus 19. During the period T3,

since the chip enable signal CE2 is pro-
duced as shown in Fig. 8(g), the data is
read out of the memory chip 11,. As shown
in Fig. 8(h), the read/write power Vj is
supplied from the power source 12 to the
memory chips 11, and 11; only during the
shadowed portions, i.e. when the first and
second data transfer control signals C1 and
C2 are “1”. Consequently, in the power
supply control system in Fig. 6, no power
50 is supplied to the memory chip when the
read/write operation is not performed in
the read/write cycle of the memory chip
with the result that the power consumption
is considerably reduced.

While the examples of Figs. 2 and 6 use
two memory chips, similar power supply
control is applied to the power supply con-
trol system with one or three or more
memory chips by using the power lines
or the chip enabling lines corresponding to
the number of memory chips used. In this
case, if the bit number of one chip is less
than the bit number of each word of the
memory, the bit number of the memory
65 may be increased by connecting a plurality

(%}
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of memory chips in parallel, as shown in
Fig. 9. In this case, the power line 25 is
connected to the memory chips 11;, and
the power line 24 is connected to the
memory chips 11, In this way, as in the 70
previous case, the power supply control
may be performed to each triplet o
memory chips. .

Turning now to Fig. 10, there is shown
another example of an embodiment of 75
the present invention in which the memory
chip of N channel MOS-IC is used. In
this case, inversion of the polarity of the
power source 12 and the conductivity type
of transistor 13 is needed for obtaining the
same power supply control. While a RAM
is used in the above-mentioned examples,
a ROM may also be used for the power
supply control system of the present inven-
tion. The programmable read only 85
memory (PROM) also may be used like-
wise. The example using the ROM is shown
in Fig. 11. In the cases using the ROM
and PROM, the data holding power source
Vop is unnecessary; however, when the 95
data is read out of the memory chip, the
read-out power Vj is necessary. Thus, as
in the previous cases, the power supply
control may be performed by the power
control unit 13. As shown in Fig. 12, the
present invention is applicable to the
memory unit including RAM and ROM.
The memory may be arranged with at
least one memory unit including a plurality
of memory chips.

80

95

100
The power control unit is not limited
to the circuits shown in Figs. 2 and 6, but

may be constituted by the circuit compris-
ing transistor transistor logic (TTL).

The high speed bipolar transistor circuit
so used in the power control unit 13 is such
that, in a high speed read/write operation,
connection or disconnection of the power
Vp may be made smoothly. The power
control circuit is not limited to such bipolar
transistor circuit, if the circuit is operable
at a high speed. The data transfer control
signals C1 and C2 shown in Figs. 2 and
6 may be substituted by the address desig-
nating signal ADR, the read signal READ,
and the write signal WRITE each with a
different frequency, as shown in Fig. 13.
In the figure, like reference numerals
designate like parts in the previous cases.
The processor 18 produces the address
designating signal ADR and the read/write
signal. The memory control unit 21 and
the power control unit 13 may be con-
structed by the circuit as shown in Fig. 14.
The timing charts of this circuit are shown
in Fig. 15. As shown in Fig. 15(a), when
the ADR signal is “1”, the address infor-
mation from the processor 18 appears on
the bus 19. As shown in Fig. 15(b), when
the read signal is “1”, the memory chip 130
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11, delivers the read data on the bus 19.
When the write signal is 1> as shown in
Fig. 14(c), the processor 18 outputs the
write data on the bus 19. If both the ad-

5 dress designating signal and the read/write
signal are present, the power for the read/
write operation is supplied to the memory
chip selected by the address designating
signal.

10 WHAT WE CLAIM IS: —

1. A memory system comprising a semi-
conductor memory chip having an address
terminal to which an address signal is
applied to designate a memory location, a

15 data terminal to which is applied a data
signal which is written into the designated
memory location or is read out of the
designated memory location, a chip enable
terminal to which is applied a chip enable

20 signal during which a read operation or
write operation is executed, a memory con-
tent holding power supply terminal to
which a power supply voltage is applied
to hold memorized contents of said memory

25 chip and a read/write power supply ter-
minal to which a power supply voltage
necessary for read/write operation is
applied; a power supply connected to said
memory content holding power supply ter-

30 minal of said memory chip; application
means for applying an address signal and a
chip enable signal to said address terminal
and said chip enable terminal of said
memory chip, respectively, to initiate a

35 read or write cycle of said memory chip;
and coupling means responsive to initiation
of said read or write cycle of said memory
chip to couple said power supply to said
read/write power supply terminal of said

40 memory chip during a predetermined
period of time in said read or write cycle.

2. A memory system as claimed in
Claim 1, in which said memory chip as a
Mos-IC chip.

45 3. A memory system as claimed in Claim
I or Claims 2, in which said memory chip
includes a random access memory.

4. A memory system as claimed in Claim
1 or Claim 2, in which said memory chip

50 includes a read only memory.

5. A memory system as claimed in any
preceding Claim, in which said coupling
means comprises a high-speed bi-polar
transistor.

6. A memory system as claimed in any 55
preceding Claim, further comprising pro-
cessor means for producing first and second
data transfer control signals, each taking
successively a first voltage level and a
second voltage level and specifying a first 60
memory addressing state in which the first
and second control signals are at the first
voltage level, a second read/write opera-
tion execution state in which one of the
first and second control signals is at the 65
first voltage level and the other is at the
second voltage level and a third idle state
in which the first and second control signals
are at the second voltage level, said states
following in succession during the read or 70
write cycle.

7. A memory system as claimed in Claim
6, wherein said application means are re-
sponsive to the first state of the first and
second control signals to apply the first 75
part of a received address signal to the
address terminal of said memory chip and
responsive to the second state of the con-
trol signals to apply the chip enable signal
and the read/write control signal respec- 80
tively to the chin enable terminal and the
1°%gd/write control terminal of said memory
chip.

8. A memory system as claimed in Claim
7, wherein said coupling means are actuated 85
by the first and second states of the first
and second control signals and the second
part signal of said received address signal
only during the first and second states of
the first and second control signals.

9. A memory system as claimed in
Claim 7, wherein said coupling means are
actuated by the second part signal of said
received address signal during the first,
second and third states of the control 95
signals during a read or write cycle.

10. A memory system as claimed in
Claim 7, wherein said coupling means are
actuated by the first and second states of
first and second control signals.

11. A memory system as claimed in any
preceding Claim, wherein at least one fur-
ther similar memory chip is provided.

12. A memory system substantially as
hereinbefore described, with reference to 105
the accompanying drawing.

MARKS & CLERK.
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