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(57) ABSTRACT 

TWo different types of memory are integrated on the same 
type of integrated circuit. A microcontroller is associated 
With each of these memories. In order that the independence 
of operation of these microcontrollers may be ensured, they 
are each provided With time delay circuits Whose role is to 
maintain the read or Write operation of one microcontroller 
When another is selected. 
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SET OF TWO MEMORIES ON THE SAME 
MONOLITHIC INTEGRATED CIRCUIT 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The invention relates to a monolithic integrated 
circuit comprising tWo memories that are preferably distinct 
from each other and electronic circuits making it possible for 
the tWo memories to Work simultaneously. 

[0003] It can be applied especially to electrically erasable 
and programmable non-volatile memories or EEPROMs, 
?ash EPROMs or battery-saved memories. Each of the 
memory cells of these ?rst tWo types of memories consists 
of a ?oating-gate transistor comprising a control gate, a 
?oating gate, a source region and a drain region. To read or 
Write in a memory cell of this kind, speci?c voltages are 
applied to connections that lead to these cells. These volt 
ages depend on the types of memory. 

[0004] 2. Discussion of the Related Art 

[0005] For example, to program a memory cell in an 
EEPROM memory, a high positive voltage is applied to the 
Word line connected to the control gate of the ?oating-gate 
transistor of the memory cell and Zero voltage is applied to 
the bit line connected to the drain region. The application of 
these voltages creates a high voltage across the narroW oxide 
layer. The result of this high voltage is the migration of 
electrons toWards the ?oating gate. These electrons are 
trapped in the ?oating gate. This phenomenon is called a 
tunnel phenomenon. 

[0006] In another example, to program a ?ash EEPROM 
type memory, the voltages applied to the various electrodes 
of a memory cell are different. During a programming 
operation, a positive high voltage is applied to the Word line 
of the transistor of a memory cell. An intermediate voltage, 
for example a positive voltage of the order of 5 volts, is 
applied to the drain region. Just as in an EEPROM type 
memory, the application of these voltages prompts a migra 
tion of the electrons. This phenomenon is knoWn as a hot 
carrier phenomenon. 

[0007] There is therefore a certain degree of disparity 
betWeen the programming and read voltages. This disparity 
exists for one and the same memory as Well as for different 
types of memories. 

[0008] On a monolithic integrated circuit that incorpo 
rates, in particular, different types of memories, it is sought 
hoWever to preserve the possibility of simultaneous opera 
tion as if the tWo memories Were not on the same integrated 
circuit. It is furthermore sought to use different types of 
memories on the same integrated circuit because the differ 
ent types of memories lead to different characteristics: 
greater or loWer Writing speeds, integration density, bit-by 
bit or page-by-page accessibility. A designer may then, With 
the same integrated circuit, have different possibilities avail 
able by Which he can organiZe his Work more ef?ciently. 

[0009] There is a knoWn Way of having one integrated 
circuit With tWo memories that are distinct from each other. 
HoWever, the possibility of executing simultaneous opera 
tions on these tWo memories is limited. Thus it is possible to 
read and Write in a ?ash EPROM type memory While at the 
same time reading or Writing in an EEPROM type memory, 
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provided that all the useful functions are duplicated. This 
means the duplication of the buses and circuits to Which they 
are connected. The problem that arises is that these functions 
then occupy far more space on the integrated circuit and 
reduce its ef?ciency. In particular, having tWo buses is a 
severe disadvantage. If there is only one bus, the Working of 
the memories is not simultaneous; it is alternating. In that 
case, there is a loss of time. 

SUMMARY OF THE INVENTION 

[0010] The invention seeks to overcome this problem by 
enabling the operations of Writing or reading in a memory at 
the same time as it enables Writing or reading in another 
memory, these tWo memories being present on the same 
integrated circuit. Preferably, there is only one bus. 

[0011] In practice, the invention proposes to overcome this 
problem by enabling the selection of either of the memories 
and the execution therein of Writing or reading operations 
While the other memory is in read or Write mode. The 
invention takes advantage of the fact that a programming or 
reading operation lasts for a certain predetermined amount 
of time, a duration that is speci?c to each memory. Rather 
than being encumbered by it, the operation uses the time 
during Which a memory is busy With one of these tasks to 
isolate it, select the other memory and start making this other 
memory carry out a read or Write operation. A selection 
signal is therefore used to begin a task. The continuation of 
the task is conditioned by a hold signal activated by this 
selection signal. 

[0012] Thus, an object of the invention is to provide a 
monolithic integrated circuit comprising tWo memories that 
are distinct from each other, a microcontroller for the 
sequencing of Write or read operations in these memories, 
and a selection circuit capable of selecting either of the 
memories and receiving a selection signal. According to the 
invention, the integrated circuit comprises tWo microcon 
trollers each linked With one of the memories, Wherein each 
microcontroller has a circuit for the execution, in each 
memory, of the Write or read operations independently of the 
value of the selection signal. 

[0013] In one example, to resolve the problem of the 
speci?c voltages to be applied for a particular type of 
memory, load pumps have been duplicated. Thus, the assem 
bly consisting of the microcontroller and the load pump is 
used to execute programming or read operations in each 
memory independently of each other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The invention Will be understood more clearly 
from the folloWing description and from the appended 
?gures. These ?gures are given purely by Way of example 
and in no Way limit the scope of the invention. Of these 
?gures: 
[0015] FIG. 1 shoWs a schematic vieW of a circuit accord 
ing to one embodiment of the invention; 

[0016] FIG. 2 shoWs timing diagrams of signals used in 
one embodiment of the invention. 

MORE DETAILED DESCRIPTION 

[0017] FIG. 1 shoWs an integrated circuit 1 comprising 
tWo memories 2 and 3 that are distinct from each other. In 
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one example, in addition to being distinct, the tWo memories 
are of different types: the memory 2 is an EEPROM, the 
memory 3 is a ?ash EPROM. Amicrocontroller 4 is capable 
of prompting the sequential execution of the Write and/or 
read operations in these memories 2 and 3. Amicrocontroller 
is a microprocessor provided With a dedicated program 
memory. A microcontroller in practice can execute only the 
actions recorded in the program memory. Aselection circuit 
5 is used to select either of these memories 2 or 3. In one 
example, a double selection signal SS1 and SS2 is applied 
to the input of this circuit 5. The signals SS1 and SS2 are 
complementary. According to one embodiment of the inven 
tion, the integrated circuit 1 has a second microcontroller 6 
of the same type. The tWo microcontrollers 4 and 6 are each 
linked With one of the memories 2 and 3 respectively. 

[0018] An address decoder 7 is controlled by the micro 
controller 4. The decoder 7 provides for access to the 
memory 2. Similarly, an address decoder 8 is controlled by 
the microcontroller 6. The decoder 8 provides for access to 
the memory 3. 

[0019] According to the invention, each microcontroller 4 
and 6 has a circuit, 13 and 14, or, 25 and 26, respectively, for 
the execution, in each memory, of the Write or read opera 
tions, independently of the value of the selection signal SS1 
or SS2. To this end, an enabling input 9 and 10, to enable 
each microcontroller 4 and 8, respectively, is connected, in 
this embodiment, to the output of a tWo-input OR gate, 11 
and 12, respectively. With these tWo inputs, the tWo micro 
controllers can be enabled in Write or read mode. 

[0020] A?rst input of each OR gate 11 and 12 is connected 
to the selection circuit 5 by means of the circuits 13 and 14 
capable of generating a Write delay signal With a duration T 
or T‘. The circuits 13 and 14 are activated during a Write 
selection and produce a held signal SME1 (Write hold 
signal) for this duration T or SME2 for a duration T‘. 

[0021] The circuits 13 and 14 may, for example, be 
monostable multivibrator circuits. Alternatively, the circuits 
13 and 14 form an integral part, With the OR gates 11 and 
12, of the microcontrollers 4 and 6. In this case, the circuits 
13 and 14 may be constituted by counting microprograms 
carried out by the microcontrollers 4 and 6. These counting 
microprograms count, for example, a predetermined number 
of pulses of a clock signal produced by or given to the 
microcontroller. 

[0022] The duration T of the signal SME1 is chosen in 
such a Way that it is either greater than or equal to a duration 
of execution of a Write operation in the memory 2. There 
may furthermore be tWo spells of duration: a lengthy dura 
tion T for a Write operation, or a duration T for a read 
operation. The distinction betWeen these tWo durations is 
explained further beloW. 

[0023] The inputs of the circuits 13 and 14 are connected 
to outputs of tWo-input AND gates, respectively, 15 and 16. 
The gates 15 and 16 form a ?rst logic circuit 21. A ?rst input 
of the gate 15 is connected to a ?rst input of the gate 16 by 
a connection 17. The connection 17 receives a Write com 
mand E common to the tWo memories 2 and 3. The circuit 
21 also receives the selection signals SS1 and SS2 respec 
tively at the tWo inputs of the gates 15 and 16. These signals 
provide for the selection of one of the memories 2 or 3 in 
Write mode as a function of the logic level of the tWo 
selection signals SS1 or SS2 and of the level of the signal E. 
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[0024] The tWo inputs of these gates 15 and 16 are 
connected to connections Which convey the selection signals 
SS1 and SS2 respectively by means of a circuit 18 With tWo 
inputs and tWo outputs. The circuit 18 consists of tWo 
inverters 19 and 20 looped in parallel to its tWo inputs and 
its tWo outputs. The circuit 18 selects only one of the tWo 
memories at a time. The connection 22 Which connects the 
output of the inverter 19 and the input of the inverter 20 is 
both an input and an output of this circuit 18 connected to 
the gate 15. The connection 23 Which connects the output of 
the inverter 20 and the input of the inverter 19 is both a 
second input and a second output of this circuit 18 connected 
to the gate 16. The tWo inputs of the circuit 18 corresponds 
to the selection signals SS1 and SS2. Only one memory at 
a time is selected inasmuch as it is not sought to duplicate 
the storage operations. HoWever, in one use of the circuit in 
a mirror operation, the circuit 18 may be omitted, the tWo 
memories being capable of being selected at the same time. 

[0025] The OR gates 11 and 12 have a second input. The 
second inputs of these gates 11 and 12 are similarly con 
nected to a time delay circuit, for example in this case to a 
monostable multivibrator 25 and 26, respectively. These tWo 
circuits 25 and 26 have the same functions as the tWo circuits 
13 and 14 de?ned above and are similarly connected to the 
selection circuit 5. The OR gates 11 and 12 receive the held 
read and Write signals (SME1, SME2 and SML1, SML2 
according to the read or Write mode chosen). They deliver a 
hold signal during the chosen Write operation or read opera 
tion in the selected microcontroller. 

[0026] The selection circuit 5 thus has a second logic 
circuit 24. This circuit 24 is constituted in a manner identical 
to that of the circuit 21. It has tWo AND gates 27 and 28, the 
outputs of Which are connected to the inputs of the circuits 
25 and 26 respectively. The circuit 24 has three inputs. A?rst 
input of the gate 27 is connected to a ?rst input of the gate 
28 by a connection 30 and constitutes a ?rst input of the 
circuit 24. The connection 30 receives a read command L 
common to the tWo memories 2 and 3. The circuit 24, at the 
second inputs of the gates 27 and 28, also receives the 
selection signals SS1 and SS2 to select one of these memo 
ries 2 or 3. These signals provide for the selection of one 
memory exclusively. 

[0027] Each of the memories 2 and 3 has address and data 
decoder circuits 7 and 29 and 8 and 31 respectively. In 
accordance With this embodiment of the invention, the 
address decoders are duplicated to provide for an address 
decoding operation for each of the memories 2 and 3, 
independently of each other. The address decoder 7 is 
connected to the microcontroller 4 and to the Word lines of 
the memory 2. The decoder 8 is connected to the microcon 
troller 6 and to the Word lines of the memory 3. These 
decoders 7 and 8 receive the addresses to be decoded by 
address buses 32 and 33, respectively, the number of lines of 
Which is characteristic of the memories 2 and 3. Buses 32 
and 33 both come from the same address demultiplexing 
circuit 34. At its input, the circuit 34 receives an address bus 
37 common to the tWo memories 2 and 3. The bus 37 is 
connected to the pins (not shoWn) of the integrated circuit 1. 
Buffer memories 35 and 36, respectively, controlled by the 
microcontrollers 4 and 6 respectively, are used to store the 
address bits transmitted by the demultiplexer 34. 

[0028] The tWo memories 2 and 3 are connected to another 
data decoder, 29 and 31 respectively. The decoders 29 and 
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31 receive data signals to be applied to the bit lines of the 
memories 2 and 3. Load pumps 320 and 330 are connected 
respectively to the outputs of the decoder 29 and to the 
memory 2, and to the outputs of the decoder 31 and to the 
memory 3. The load pumps are controlled by the microcon 
troller that corresponds to them. Through these pumps, the 
lines of each of the memories can be biased independently 
of each other. Indeed, the presence of these pumps makes it 
possible for the lines of each of the memories 2 and 3 to be 
biased at different potentials and hence provides for simul 
taneous reading and Writing in each of the memories. 

[0029] Each decoder 29 and 31 is connected to a data bus 
39 and 40 respectively coming from a data demultiplexing 
circuit 38. In order to store the data to be programmed, 
buffer memories 41 and 42 are-installed on these buses 39 
and 40 respectively at output of the demultiplexer 38. These 
buffer memories 41 and 42 are controlled by the microcon 
trollers 4 and 6 respectively. The demultiplexer 38 is con 
nected at its input to a data bus 43 common to the tWo 
memories. The bus 43 is connected to the exterior of the 
circuit 1. 

[0030] Each memory 2 or 3 may comprise a data output 
bus 46 and 47 respectively. These buses 46 and 47 are 
connected to the memories 2 and 3 by read circuits 48 and 
49 respectively, controlled by the microcontrollers 4 and 6. 
As a variant, the circuits 48, 29 and 32 are connected to one 
and the same input/output bus 39-46. Similarly, as a variant, 
the circuits 49, 31 and 33 are connected to the same data 
input/output bus 40-47. In this case, the circuits 48 and 29 
and 49 and 31 are in the form of a single circuit. Further, the 
demultiplexer 38 may be used as a multiplexer to deliver 
output data from the bus 43. 

[0031] An explanation shall noW be given of the operation 
of the multiplexer according to this embodiment of the 
invention. The circuits 48 and 49 deliver data elements at 
their output. The number of bits of these data elements 
depends on the number of lines of the buses 39 or 40. In one 
embodiment of the invention, there are eight-bit lines each 
time, and eight-bit Words are formed. Each of the bits read 
in a Word in a memory is applied to the input of a tWo-input 
multiplexer element 50. The other input of this multiplexer 
element 50 is dedicated to a bit read in a Word in the other 
memory. Preferably, there is a correspondence betWeen the 
length of the Words read or Written in a memory and the 
length of those read or Written in another memory. HoWever, 
this is not obligatory. There are as many multiplexer ele 
ments 50 as there are bits in the longest Word to be read. 

[0032] The multiplexer element 50 has tWo identical ?ip 
?op circuits 51 and 52 at its input. The inputs of the ?ip-?op 
circuits 51 and 52 are connected to one of the Wires of the 
buses 46 and 47, respectively. Each ?ip-?op circuit 51 and 
52 consists of tWo identical gates. For example, the ?ip-?op 
circuit 51 has a three-input AND gate 53 and a three-input 
OR gate 54. A ?rst input of the AND gate 53 is connected 
by a connection 55 and by an inverter 56 to an input of the 
OR gate 54. The connection 55 is also connected to the 
output of the circuit 25. A second input of the gate 53 is 
connected to the output of the gate 54. Conversely, the 
output of the gate 53 is connected to a second input of the 
gate 54. The third inputs of the gates 53 and 54 are 
connected together to a Wire 70 of the bus 46. The second 
?ip-?op circuit 52 included in the multiplexer element 50 is 
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identical to the ?ip-?op circuit 51 apart from the fact that the 
signals that control it come from the other delay circuit 26 
by a connection 73. Furthermore, a connection 69 equivalent 
to the connection 70 of the ?rst ?ip-?op circuit is connected 
to the output of the read circuit 49. 

[0033] The tWo ?ip-?op circuits 51 and 52 each have tWo 
outputs. The outputs of the OR gates (54) of the tWo ?ip-?op 
circuits 51 and 52 are connected to the tWo inputs of a 
tWo-input AND gate 57. The outputs of the AND gates (53) 
of the tWo ?ip-?op circuits 51 and 52 are connected to the 
tWo inputs of a tWo-input OR gate 58. These tWo gates 57 
and 58 have their outputs applied to control gates respec 
tively of a P type MOS transistor 59 and an N type MOS 
transistor 60. These tWo transistors are series-connected. 
The source of the transistor 59 is connected to the potential 
Vcc, Which is the supply of the integrated circuit. The drain 
of the circuit 60 is connected to ground. The output of the 
multiplexer element 50 is located at the midpoint betWeen 
the tWo series-connected transistors 59 and 60. 

[0034] The midpoint of the transistors 59 and 60 is con 
nected to a connection 71. There are as many connections 71 
as there are multiplexer elements 50. The connections 71 
together form the bus 72 for the output of data from the 
integrated circuit 1. 

[0035] The multiplexer element 50 is connected by the 
connection 55 to the output of the circuit 25. In this Way, it 
is controlled by the read selection signal L after the conver 
sion of signal L into a signal SML1, Which is a held signal, 
by the circuit 25. The signal SML1 makes it possible for the 
data coming from the selected memory to output. 

[0036] In another example, the multiplexer 50 may be 
controlled directly by the read signal. This approach is 
shoWn in dashes in FIG. 1. In this case, the selection signals 
must be imposed from the exterior of the circuit 1, both at 
the time of the selection in read mode and at the time of the 
output of data on the bus 72. 

[0037] The signal present at the connection 55 makes it 
possible, as the case may be, to inhibit the ?ip-?op circuit 51 
or to turn it on. 

[0038] A description is noW given, With reference to FIG. 
2, of a mode of use of the circuit of FIG. 1. This mode makes 
it possible to highlight the operation of the tWo microcon 
trollers 4 and 6 executing Write operations independently in 
each memory. 

[0039] It is assumed here that the Write control signal E is 
active. The top of FIG. 1 shoWs that the signal E is active 
(at the level 1) While the signal L is inactive. HoWever, it is 
not necessary for these signals to complement one another. 
In the case of the selection of the memory 2, an active 
selection signal SS1 (level 1) is applied to the input of the 
selection circuit 5, for example at time t. The circuit 18 
automatically places the selection signal SS2 of the memory 
3 at a complementary logic level (inactive). The selection 
signal SS1 activates a time delay signal SME1, With a 
duration T, by means of the circuit 13. This circuit 13 
produces a hold signal SME1 that is characteristic of a 
selection of Write mode for the memory 2. The duration T of 
this signal SME1 is greater than or equal to the duration of 
execution of a Write operation. The microcontroller 4 is 
therefore enabled by this signal having a duration T, applied 
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to the gate 11. It is at the same time not in?uenced by a 
trailing edge 74 of the signal SS1 or even to an untimely 
signal 75 if any. 

[0040] The holding signal produced at the output of the 
gate 11 commands the microcontroller to execute the Write 
operation in the memory 2. The addresses AD1 sent on the 
bus 37, folloWing the Write order E or selection order SS1, 
are presented to the output of the address demultiplexer 34. 
The demultiplexer 34 accurately orients the addresses that it 
receives, either because it receives a command to this effect 
from the microcontroller 4 or because it distinguishes those 
buffer memories 35 or 36 that have to be called into play as 
a function of the address read on the bus 37. As a variant, the 
tWo buffer memories 35 and 36 have the same addresses, and 
the microcontroller 4 enables the address buffer memory 35 
and data buffer memory 41 While the microcontroller 6 
enables the address buffer memory 36 and data buffer 
memory 42 through connections 76 to 79 respectively. In 
this case, the microcontrollers 4 and 6 interpret the signals 
delivered by the OR gates 11 and 12. The address bits AD 
1 stored in the buffer memories 35 are applied to the decoder 
7. They provide for the selection of one or more Word lines 
of the memory 2. 

[0041] Similarly, the data elements D1 are presented at the 
output of the data multiplexer 38 and the input of the buffer 
memory 41. The load pump 32 is activated at the same time 
as the buffer memory. It is used to bias the bit lines of the 
memory at programming voltages. Thus, on the basis of the 
addresses AD1 available in the buffer memory 35 and the 
data elements D1 available in the buffer memory 41, the 
microprocessor or microcontroller 4 (Which continues to be 
enabled by the signal With a duration T) prompts the desired 
programming in the memory 2. 

[0042] Once the selection signal SS1 has made it possible 
for these actions to be activated, the signal SS1 return to loW 
back after or before the transfer of data elements or 
addresses in the buffer memories 41 and 35, according to the 
normal mode or according to an alternative mode. In normal 
mode, the transfers of addresses and data elements may even 
precede the command given by the signal SS1 if the control 
of the demultiplexers 34 and 38 is external. 

[0043] At the time of the trailing edge 74 of the selection 
signal SS1, the signal SS2 becomes active. It permits a 
selection of the memory 3. The selection signal SS2, if the 
Write signal has remained active, activates a time delay 
signal SME2 With a duration T‘ coming from the circuit 14. 
The duration produced by the circuit 14 is not necessarily the 
same as the duration T of the circuit 13. It depends on the 
speed of programming of the memory 3 as compared With 
that of the memory 2. A holding signal is produced accord 
ingly at the output of the logic circuit 12 to enable the 
microcontroller 6. The microcontroller 6 then operates inde 
pendently and may execute the Write operation in the 
memory 3. 

[0044] The Write operations are simultaneous in the tWo 
memories if the edge 74 occurs before the end of the 
duration T. FIG. 2 gives a vieW, toWards the bottom, of the 
transfers of addresses AD2 and transfers of data D2 neces 
sary for the programming of the memory 3. 

[0045] As soon as the time delay signal is activated, the 
microcontroller carries out the Write operations indepen 
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dently of the value of the selection signal. This period of 
autonomy is taken advantage of by activating the Writing in 
the other memory. 

[0046] The present invention can be applied in operating 
tests for Which the duration of the testing time is a factor of 
productivity. The Write and read operations may be done in 
tWo distinct memories of the same integrated circuit. This 
reduces the time and the cost of the test. 

[0047] The manner in Which the Writing operation is 
carried out also is applicable to the reading operation. 
Inasmuch as a Write operation lasts about 500 microseconds, 
the value of executing tWo such operations at the same time 
can be seen. For the read operation, it is appropriate, on a 
read cycle of some microseconds, to note that a cell reading 
operation lasts about 100 nanoseconds. With a method of the 
invention, the reading is begun in a memory. While it 
continues, the reading is begun in the other memory. Then 
it is possible to carry out a reselection (by synchronization) 
of the bus 46 of the ?rst memory (then the bus 47) With the 
multiplexer elements 50 to ensure the transfer of the data 
read on the bus 71. 

[0048] In the case of the read operation, of course, the 
duration T“ and the duration T“ of the signals SML1 and 
SML2 delivered by the circuits 25 and 26 (Which may be 
equal to each other) should be greater than or equal to the 
time of the reading duration. They may be also greater than 
or equal to the time of Writing duration. 

[0049] Having thus described at least one illustrative 
embodiment of the invention, various alterations, modi?ca 
tions and improvements Will readily occur to those skilled in 
the art. Such alterations, modi?cations and improvements 
are intended to be Within the scope and spirit of the inven 
tion. Accordingly, the foregoing description is by Way of 
example only, and it is not intended as limiting. The inven 
tion’s limit is de?ned only in the folloWing claims and the 
equivalent thereto. 

What is claimed is: 

1. A monolithic integrated circuit comprising: 

?rst and second memories that are distinct from each 
other; 

a selection circuit for selecting either of the ?rst and 
second memories in response to receiving a selection 
signal; and 

?rst and second microcontrollers respectively linked to 
the ?rst and second memories for sequencing Write or 
read operations in the ?rst and second memories, 
Wherein each microcontroller includes a circuit for the 
execution in each memory of the Write or read opera 
tions independently of the value of the selection signal. 

2. A circuit according to claim 1, Wherein each micro 
controller is connected to the selection circuit by means for 
generating a time delay signal of a given duration, the time 
delay signal being activated When one of said memories is 
selected, Wherein the time delay signal prompts a hold signal 
during this given duration, the given duration being greater 
than or equal to a duration of an execution of a read 
operation or a Write operation. 
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3. A circuit according to claim 1, further comprising: 

a circuit for assuring that the selection signals are comple 
mentary so that only one memory Will be selected at a 
time. 

4. A circuit according to claim 2, further comprising: 

a circuit for assuring that the selection signals are comple 
mentary so that only one memory Will be selected at a 
time. 

5. A circuit according to claim 1, Wherein the selection 
circuit comprises a logic circuit for receiving one of a read 
command and a Write command common to the ?rst and 
second memories, and for receiving the selection signal, 
Wherein the logic circuit is adapted to select one of the ?rst 
and second memories in one of a read and a Write mode. 

6. A circuit according to claim 2, Wherein the selection 
circuit comprises a logic circuit for receiving one of a read 
command and a Write command common to the ?rst and 
second memories, and for receiving the selection signal, 
Wherein the logic circuit is adapted to select one of the ?rst 
and second memories in one of a read and a Write mode. 

7. A circuit according to claim 3, Wherein the selection 
circuit comprises a logic circuit for receiving one of a read 
command and a Write command common to the ?rst and 
second memories, and for receiving the selection signal, 
Wherein the logic circuit is adapted to select one of the ?rst 
and second memories in one of a read and a Write mode. 

8. Acircuit according to claim 5, Wherein the logic circuit 
has tWo tWo-input gates, a ?rst input of these gates is for 
receiving the selection signal, and a second input is for 
receiving the Write or read command to provide for the 
selection of a memory exclusively in Write or read mode. 

9. Acircuit according to claim 6, Wherein the logic circuit 
has tWo tWo-input gates, a ?rst input of these gates is for 
receiving the selection signal, and a second input is for 
receiving the Write or read command to provide for the 
selection of a memory exclusively in Write or read mode. 

10. A circuit according to claim 7, Wherein the logic 
circuit has tWo tWo-input gates, a ?rst input of these gates is 
for receiving the selection signal, and a second input is for 
receiving the Write or read command to provide for the 
selection of a memory exclusively in Write or read mode. 

11. A circuit according to claim 1, further comprising a 
plurality of duplicated address decoders for decoding 
addresses in each of the memories independently of one 
another. 

12. A circuit according to claim 2, further comprising a 
plurality of duplicated address decoders for decoding 
addresses in each of the memories independently of one 
another. 

13. A circuit according to claim 3, further comprising a 
plurality of duplicated address decoders for decoding 
addresses in each of the memories independently of one 
another. 

14. A circuit according to claim 5, further comprising a 
plurality of duplicated address decoders for decoding 
addresses in each of the memories independently of one 
another. 

15. A circuit according to claim 8, further comprising a 
plurality of duplicated address decoders for decoding 
addresses in each of the memories independently of one 
another. 
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16. A circuit according to claim 1, further comprising a 
plurality of duplicated load pumps for biasing lines in each 
of the memories independently of one another. 

17. A circuit according to claim 2, further comprising a 
plurality of duplicated load pumps for biasing lines in each 
of the memories independently of one another. 

18. A circuit according to claim 3, further comprising a 
plurality of duplicated load pumps for biasing lines in each 
of the memories independently of one another. 

19. A circuit according to claim 5, further comprising a 
plurality of duplicated load pumps for biasing lines in each 
of the memories independently of one another. 

20. A circuit according to claim 8, further comprising a 
plurality of duplicated load pumps for biasing lines in each 
of the memories independently of one another. 

21. A circuit according to claim 11, further comprising a 
plurality of duplicated load pumps for biasing lines in each 
of the memories independently of one another. 

22. A circuit according to claim 1, further comprising an 
OR gate at an enabling input of each microcontroller for 
receiving the hold signal, and for generating a holding signal 
at the enabling input during a Write or read operation. 

23. A circuit according to claim 4, further comprising an 
OR gate at an enabling input of each microcontroller for 
receiving the hold signal, and for generating a holding signal 
at the enabling input during a Write or read operation. 

24. A circuit according to claim 6, further comprising an 
OR gate at an enabling input of each microcontroller for 
receiving the hold signal, and for generating a holding signal 
at the enabling input during a Write or read operation. 

25. A circuit according to claim 12, further comprising an 
OR gate at an enabling input of each microcontroller for 
receiving the hold signal, and for generating a holding signal 
at the enabling input during a Write or read operation. 

26. A circuit according to claim 17, further comprising an 
OR gate at an enabling input of each microcontroller for 
receiving the hold signal, and for generating a holding signal 
at the enabling input during a Write or read operation. 

27. A circuit according to claim 5, Wherein the logic 
circuit is for receiving the Write command and the circuit 
further comprises a second logic circuit for receiving the 
read command. 

28. A circuit according to claim 27, further comprising an 
output multiplexer that is controlled by read signals coming 
from the second logic circuit Wherein the output multiplexer 
generates at its output data elements read from a selected 
memory. 

29. A circuit according to claim 6, Wherein the logic 
circuit is for receiving the Write command and the circuit 
further comprises a second logic circuit for receiving the 
read command. 

30. A circuit according to claim 2, further comprising an 
output multiplexer controlled by the hold signal for gener 
ating data read from a selected memory. 

31. A circuit according to claim 29, further comprising an 
output multiplexer controlled by the hold signal for gener 
ating data read from a selected memory. 

32. Amethod of performing one of a reading and a Writing 
operation on ?rst and second memories in an integrated 
circuit: 
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(A) selecting the ?rst memory for one of a reading and 
Writing operation; 

(B) enabling the ?rst memory to execute the operation 
selected in step (A) for a predetermined period of time 
greater than or equal to the operation selected in step 
(A); 

(C) selecting the second memory for one of a reading and 
Writing operation before the predetermined period of 
time has ended; and 

(D) enabling the second memory to execute the operation 
selected in step (C) for a second predetermined period 
of time greater than or equal to the operation selected 
in step 

33. An integrated circuit comprising: 

?rst and second memories; 

a selection circuit to select the ?rst and second memories; 

a ?rst circuit to enable one of a Write operation and a read 
operation in the ?rst memory in response to the ?rst 
memory being selected by the selection circuit; and 

a second circuit to enable one of a Write operation and a 
read operation in the second memory in response to the 
second memory being selected by the selection circuit, 
While the ?rst memory is enabled to perform one of a 
Write and a read operation. 

34. The circuit of claim 33, Wherein the ?rst circuit 
enables the one of the Write and the read operation for a 
predetermined time greater than or equal to the time required 
for an execution of the operation. 
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35. The circuit of claim 34, Wherein the second circuit 
enables the one of the Write and the read operation for a 
second predetermined time greater than or equal to the time 
required for an execution of the operation. 

36. The circuit of claim 35, further comprising ?rst and 
second microcontrollers coupled to the ?rst and second 
circuits and adapted to execute read and Write operation in 
the ?rst and second memories respectively. 

37. An integrated circuit comprising: 

?rst and second memories; 

a selection circuit to select the ?rst and second memories; 

means for enabling one of a Write operation and a read 
operation in the ?rst memory in response to the ?rst 
memory being selected by the selection circuit, and 
enabling one of a Write operation and a read operation 
in the second memory in response to the second 
memory being selected by the selection circuit, While 
the ?rst memory is enabled to perform one of a Write 
and a read operation. 

38. The circuit of claim 37, Wherein the means for 
enabling enables one of the Write and the read operation for 
a predetermined time greater than or equal to the time 
required for an execution of the operation. 

39. The circuit of claim 38, Wherein said means for 
enabling enables one of the Write and the read operation for 
a second predetermined time greater than or equal to the 
time required for an execution of the operation. 


