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Therefore, the present invention provides a semiconductor integrated
circuit device comprising The present invention relates to a semiconduc-  a
memory area from and into which data can be or integrated circuit device.
It relates to techniques  read and written, an input circuit which serves
to which may be applied with advantage to an ad-   5   write data into said
memory area, and an output dress change-over system  in a semiconductor
circuit which serves to read data in a bit unit memory device (hereinafter
referred to as a       different from that of the writing input circuit.
"memory"). By way of example, the techniques        In a preferred form of
the present invention, may be utilized in a large-scale integrated circuit
this is achieved by providing a microprocessor, a (LSI) which has a
built-in rewritable Read Only  10  data bus, a memory device containing the
memory Memory (ROM).                                     area which stores
data to be supplied to the micro- In a conventional LSI such a single-chip
micro-  processor through the databus, external terminals computer having a
built-in Erasable Programmable  to which the data bus is coupled; wherein
data is ROM (EPROM) in which floating-gate avalanche      written into the
memory device through the external injection MOS (FAMOS) FETs are used as
storage   15  terminals by a write device, and wherein the device elements,
addresses are common to the operation   further includes bit-number setting
means coupled of reading data from within the EPROM and the     to the
memory device, and for changing a number operation of writing data into the
EPROM by means  of bits of data which is supplied from the memory of an
EPROM writer, and both the reading and      device to said microprocessor
at one time and a writing of the data are performed, for example, in  20
number of bits of data which is supplied from the an 8-bit unit. Refer for
example, to the "Hitachi  write device to the memory device at one time.
Microcomputer Data Book, 8-bit Single Chip" p.       Embodiments of the
invention will now be de- 823 - p. 861, issued by Hitachi, Ltd., in August
scribed in detail, by way of example, with reference 1984.
to the accompanying drawings, in which: With enhancements in the functions
of the  25    Fig. 1 is a block diagram showing an embodi- single-chip
microcomputer, the internal data bus of  ment of a single-chip
microcomputer which in- the LSI is sometimes configured of 16 bits so that
cludes an EPROM; data can be read out of the EPROM in word (16-      Fig.
2A is a block diagram showing an embodi- bit) unit.
ment of the EPROM according to the present In this case, unless there is
some change, data  30    invention included in a single-chip microcom-
cannot be written into the built-in EPROM by the    puter; use of the
conventional EPROM writer for 8 bits. It  Fig. 2B is a block diagram for
explaining the is accordingly necesssary newly to develop an       EPROM in
Fig. 2A; EPROM writer for 16 bits or to cope with the        Fig. 3 is a
circuit diagram showing another em- situation through software so that the
data can be   35  bodiment of an address input portion in the written using
the EPROM for 8 bits.                 EPROM; However, the method in which a
new EPROM         Fig. 4 is a circuit diagram showing still another writer
for 16 bits is developed is costly. On the   embodiment of the address
input portion of the other hand, the method in which the situation is
EPROM; resolved by software has the drawback that the   40  Fig. 5 is a
block diagram showing another em- time required for the writing operation
is increased.  bodiment of an EPROM circuit according to the Moreover, when
the capacity of the internal      present invention; data bus of the LSI
having a built-in EPROM is to   Fig. 6 is a block diagram showing still
another be enlarged into 32 bits, it will be necessary to   embodiment of
the EPROM circuit according to develop another EPROM writer or to alter the
soft-  45    the present invention; and ware.
Fig. 7 is a block diagram showing yet another The present invention
therefore seeks to pro-    embodiment of the EPROM circuit according to
vide a memory which is suited to be built in an LSI.  the present
invention. The present invention seeks to make it possi-     Shown in Fig.
1 is an embodiment in the case ble for data items to be read and written
easily and   50  where the present invention is applied to a single-
smoothly without altering an external device (for  chip microcomputer which
uses an EPROM as an example, the construction of a writer) or preparing
on-chip ROM. In the figure, various circuit blocks software for an external
device even when the     enclosed with a dot-and-dash line are formed on a
number of bits of data to be read out of a memory  single semiconductor
substrate by well-known built in an LSI differs between in case of
accessing   55  techniques for semiconductor integrated circuits. the
memory inside the LSI and in case of acces-   That is, the circuit blocks
are formed on a single sing it from the outside the LSI.
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Although not especially restricted, the single-  above, an EPROM
input/output portion 2a which is chip microcomputer of this embodiment
comprises   constructed of an address change-over circuit, a microprocessor
(hereinbelow, termed "CPU") 1    sense amplifiers, a train of column
switches, etc. to which controls the internal execution unit etc. there-
be described later is provided at the connection of in accordance with
programs, a ROM 2 in which   5   part of the EPROM 2 with the address bus
7a as the operation programs of the CPU 1, etc. are     well as the data
bus 7b. stored, a RAM (random access memory) 3 which         Fig. 2A shows
an embodiment of the practica- principally offers the working space of the
CPU 1, a  ble circuit of the EPROM 2 which Is included in the timer circuit
4, a serial communication interface  single-chip microcomputer. circuit
(SCI) 5 which performs the serial commu-  10  Although not especially
restricted, the EPROM nications between the microcomputer and external  of
this embodiment has an address decoder DCR devices, and an input/output
port 6. These constitu-  supplied with complementary address signals a,,
ent circuits are interconnected through an internal  [err] which are formed
through address address bus 7a and an internal data bus 7b.       buffers
ADB[err] -ADB[err] receiving the address signals In addition, a control
circuit 8 which determines  15  [err] Here, the address signals Ao can be
the operation mode of the microcomputer and      supplied to a first
address buffer ADBo and the forms internal control signals corresponding
thereto  second address buffer [err] through respective on the basis of a
control signal supplied from    switch MOSFETs [err]. In addition, the
outside is provided in the chip.                  address signal[err] can
be supplied to the second Although not especially restricted, the CPU 1 is
20  address buffer ADB[err] and the third address buffer constructed of a
program counter in which the     ADB2 through respective switch MOSFETs
[err] address of an instruction or data to be read out  and [err].
Thenceforth, connections are similarly next is held, an instruction
register into which the  made so that each of the address signals [err]
instructions of a program are fetched in order, a  can be supplied to the
two address buffers [err] control portion which is made of a random logic
25  and [err] through one pair of corresponding circuit or a micro-ROM
storing microprograms and  switch MOSFETs [err] and [err] {i = 1, 2, ..., n
- which forms a control signal corresponding to the  1). The address signal
[err] can be supplied to only instruction fetched in the instruction
register, and  the address buffer ADBn, and it is not supplied to the
execution unit which includes various registers  any of the address buffers
when the switch MOS- such as accumulators, an ALU (arithmetic/logic  so
FET [err] Is turned "on" so as to supply the ad- unit), etc.
dress signal [err] to the address buffer ADB[err] In this embodiment, the
on-chip ROM 2 is          Each pair of switch MOSFETs [err] and [err]
constructed of a rewritable EPROM. This EPROM 2   have either of them
brought Into the "on" state by is connected to the data bus 7b of 16 bits,
and   change-over signals epm and [err] from the control when accessed with
address signals [err]  35  circuit (CONT) 8. The address decoder DCR forms
provided from the CPU 1, it delivers data of 16 bits  select signals for
the word lines [err] .... of a onto the data bus 7b. On the other hand, the
memory array M-ARY and select signals for col- EPROM  2 can also be
accessed through the         umn switching MOSFETs [err] on the data
input/output port 6 by any of an EPROM writer, etc.  lines [err] .... and
[err] of the which are disposed outside the single-chip micro-  40  memory
array M-ARY in accordance with the ad- computer. Indicated by symbols [err]
in Fig. 1  dress signals which have been selectively supplied. are eight
data inpu/output terminals. In the single-  The data lines [err] chip
microcomputer of this embodiment, when a     [err] are respectively
connected to the corre- write mode for the EPROM 2 is designated by
spending ones of eight common data lines CDo - mode switching control
signals MODE1 and   45       [err] through the column selecting switch MOS-
MODE2 applied to the control circuit 8, data is read  FETs [err] which
receive the select signals out of the EPROM 2 and delivered onto the data
formed by the address decoder DCR. In addition, bus 7b in 8-bit unit with
address signals [err]  the output signals of writing data input circuits
[err] which are supplied from the external EPROM writ-  - [err] which
receive write signals applied from er. In this case, the data output
terminals of the  50  corresponding read/write terminals I/Oo - [err] are
EPROM connected to, for example, the upper 8      respectively supplied to
write circuits [err] bits of the data bus 7b are connectible also to the
through switch MOSFETs [err] and write signals lower 8 bits thereof. In the
write mode of the    boosted to a write voltage Vpp are supplied to the
EPROM, the upper 8 bits in the 16-bit data bus 7b  common data lines [err].
The output signals are rendered floating, and data is written into the   55
of the input circuits [err] can also be sup- EPROM 2 or is read therefrom
by the use of only   plied to the common data lines of another memory the
lower 8 bits. In order to permit the change-over  mat through MOSFETs [err]
as well as write circuits between the numbers of bits of data as described
[err] - PG27. Sense amplifiers [err] are 3    5                 EP 0 299
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respectively connected to the common data lines   its high level, the data
buffers [err] de- [err] and read data items amplified by the   liver output
signals conforming to the input signals sense amplifiers [err] are
delivered onto the  thereof through the output nodes thereof. In con-
internal data bus of the LSI through corresponding  trast, when the control
signal [err] is at its low data buffers [err] which are dedicated to   5
level, the data buffers [err] bring the the reading. Further, the outputs
of the sense am-  output nodes into the high impedance states there-
plifiers [err] are supplied to output buffers  of irrespective of the input
signals. Meanwhile, [err] through switch MOSFETs [err] so as       when the
control signal epm is at its high level, the to be deliverable to the
read/write terminals [err] -  output buffers DOBo - DOB7 deliver output
signals [err], respectively. Moreover, the output buffers  10  conforming
to the input signals thereof through the DOBo - DOB7 are respectively
supplied with the     output nodes thereof. In contrast, when the control
corresponding ones of the eight sense amplifiers of  signal epm is at its
low level, the output buffers the other memory mat through switch MOSFETs
DOBo - DOB7 bring the output nodes into the high 042, alternatively to the
output signals of the sense  impedance states thereof irrespective of the
input amplifiers SAo - SA7.                         15  signals. As will be
described later, the control sig- In this embodiment, as illustrated in
Fig. 2B,  nal epm is set at the high level when the EPROM 2 the output
terminals of the data buffers LDOo -    is to be accessed by an external
device (for exam- DO7 and the read/write terminals I/Oo - [err] are   ple,
EPROM writer). On this occasion, the control respectively connected in
common to the signal     signal [err] is set at the low level. On the other
lines[err] of the lower eight bits in the data bus   20  hand, when the
EPROM 2 is to be accessed by 7b. It is also possible, however, that the
data buff-  any device inside the LSI, such as the CPU 1, the ers LDOo -
[err] are connected to the internal data  control signal [err] is set at
the high level. On this bus, while the read/write terminals I/Oo [err]are
occasion, the control signal epm is set at the low connected to the
external terminals of the IC. Be-  level. In a case where the CPU 1 within
the LSI has sides, in this embodiment, the memory mats each   25  accessed
the EPROM 2 in this way, the data items having the construction of
input/output in 8-bit unit  of the EPROM 2 are transmitted to the data bus
7b as described above are disposed in the number of   (signal lines [err])
through the data buffers two, and the two memory mats [err]
[err]. Besides, In a case where the EP- constitute one memory array M-ARY.
Each mem-       ROM 2 has been accessed by the external device ory mat
[err]is furnished with the eight  30  of the LSI, the data items of the
EPROM 2 are sense amplifiers [err], so that 8-  transmitted to the data bus
7b (signal lines [err] bit data items can be read out in parallel as a
through the output buffers DOBo - DOB7. whole. In Fig. 2A, only one[err] of
the two mem-      In this embodiment, each of the buffers LDOo - ory mats
[err] is depicted. By the way,          [err] and DOBo - DOB7 is
constructed of the regarding the other memory mat M-M2 not de-  35
tristate buffer as described before. Alternatively, it picted in Fig. 2A,
only the eight sense amplifiers  is allowed to employ an arrangement in
which [err] and succeeding data buffers [err]        MOSFETs to be switched
and controlled by the [err] which are disposed in correspondence with
control signal epm are connected between the out- this memory mat M-M2 are
connected as illustrated  put nodes of the respective buffers [err] in Fig.
2A. The memory mat M-M2 is connected to   and the data bus 7b, while
MOSFETs to be the signal lines [err] of the upper 8 bits of the  switched
and controlled by the control signal epm internal data bus 7b through these
sense amplifiers  are connected between the output nodes of the [err] and
data buffers [err] so that  respective buffers [err] and the data bus when
the switch MOSFETs [err] are brought into       7b. their "on" states, the
output signals of the sense   45  In Fig. 2B, for the brevity of the
illustration, the amplifiers [err] are respectively supplied to
change-over circuits constructed of the switch the output buffers [err]
shown in Fig. 2A.   MOSFETs[err] are denoted by OS, (i = 0 Thus, the read
data items of the memory mat M-     -7), and the change-over circuits
constructed of the M2 are delivered onto the signal lines [err] of the
switch MOSFETs [err] are denoted by IS, - lower 8 bits of the data bus 7b
replacing the upper   50   (i = 0 - 7). 8 bits [err] thereof. In this
embodiment, each of  Further, although not especially restricted, the the
data buffers [err] and the output       LSI of this embodiment is furnished
with the input buffers [err] is constructed of a tristate   terminals of
the mode switching control signals buffer. Each of the data buffers [err]
has  MODE1 and MODE2 In addition to those of a its operation controlled by
the control signal [err]   55  program control signal PGM, an out signal
[err] and while each of the output buffers DOBo - DOB7 has   a chip enable
signal CE. The control circuit CONT its operation controlled by the control
signal epm.  (8) forms internal control signals we, oe, ce, epm, More
specifically, when the control signal epm is at    [err]etc. for the
circuit blocks inside the LSI, on 4    7                 EP 0 299 697 B1
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the basis of the aforementioned control signals. Vpp  the high level. Thus,
the address changing-over indicates the write voltage referred to before.
MOSFETs [err] are brought into the "off" Among the internal control signals
which are output  states, and those [err] into the "on" states. from the
control circuit CONT, the signal we is   Consequently, the address signals
[err] sup- formed on the basis of the external control signals   5   plied
from the circuit inside the LSI , such as CPU [err] by way of example, and
it affords a    1, are respectively supplied to the address buffers timing
for activating the data input circuits [err] (i =  [err] That is, the
address signals which 0 - 7). In addition, the internal control signals ce
are shifted one bit to the upper bit side with re- and oe are formed on the
basis of the external    spect to the address signals in the EPROM writer
control signals [err] and they afford timings   10  mode are input to the
address buffers of the EP- for activating the sense amplifiers [err] (i = 0
- 15)  ROM 2. On this occasion, the address buffer ADB[err] and the data
buffers LDO[err](i = 0 - 15) as well as  is controlled by the internal
signals epm and [err] the output buffers DOB[err] (i = 0 - 7),
respectively,  to have both the internal address signals [err] though no
special restriction is meant. In Figs. 2A  fixed to the low level. Thus,
the sixteen data lines and 2B, the supply of the control signal oe to these
is  in the memory array M-ARY are respectively con- buffers is omitted for
the brevity of the illustration.  nected to the sixteen sense amplifiers
SA, (i = 0 - Further, the internal control signals epm and [err]  15), and
data items of 16 bits are output from the are principally formed on the
basis of the mode   data buffers LDO[err](i =0 -15) onto the internal data
switching control signals MODE1 and MODE2 sup-    bus 7b. On this occasion,
the output buffers DOB,, plied from outside, and they turn "on" either of
the   20  write circuits PG[err] and input buffers DIB[err] are brought
switch MOSFETs [err] as the                       into the non-operating
states thereof by the internal address change-over means and afford a
timing for  control signals oe and we though no special restric- activating
the address buffers ADBo - ADB[err] .       tion is intended. The LSI of
this embodiment having the built-in    In this manner, in the single-chip
microcom- EPROM has the EPROM write mode designated by   25  puter of the
embodiment, the number of bits of the the mode switching control signals
MODE1 and      input/output data of the EPROM, namely, the num- MODE2 when
the EPROM  writer is connected         ber of bits of the data items to be
Input/output in thereto. Thus, the internal control signal epm is set
parallel can be changed-over between 8 bits and at the high level, and the
internal control signal  16 bits in the modes of the EPROM designated by
[err] at the low level. Consequently, the switch   30  the mode switching
control signals MODE1 and MOSFETs [err] are brought into the "on"
MODE2 externally supplied, namely, in the mode states, and the switch
MOSFETs [err] into the  of writing data into the EPROM and the normal "off"
states. Thus, the address signals [err]     mode (read mode except the
verify mode). Thus, supplied from the external device (EPROM writer)  even
when the internal data bus 7b is configured of not shown are respectively
input to the address  35  16 bits (bits or signal lines [err], data can be
buffers ADBo - ADB[err] to form the internal address  written into the
EPROM 2 by the use of the EP- signals [err] On the basis of the      ROM
writer for 8 bits. signals [err] among these internal      Although the
above embodiment has referred address signals, one of the word lines in the
mem-  to the case of the internal data bus 7b configured ory array M-ary is
selected, and the sixteen data  40  of 16 bits, the present invention can
also be ap- lines are connected to the sense amplifiers [err] (i  plied to
a case of an internal data bus configured of = 0 - 15) as well as the write
circuits PG[err](i = 10 -  32 bits by dividing the memory array into four
17, 20 - 27). Concurrently, either the groups of  memory mats by way of
example. switch MOSFETs [err] are                        Shown in Fig. 3 is
an example of arrangement brought into the "on" states by the internal
address  45  of an address change-over portion in the case signals [err]
which are output from the ad-   where the internal data bus 7b is of 32
bits. As dress buffer ADBo. As a result, data items are    seen from the
figure, in this embodiment, the ad- written into the memory array M-ARY
through the   dress signal[err] are shifted two bits to the terminals I/Oo
- I/07 in 8-bit unit and in parallel by  upper bit side and then input to
the address buffers the use of the EPROM writer. Reading for verifica-  50
[err] of the EPROM 2 in the normal mode tion is also executed.
by the switch MOSFETs [err] On the other hand, when a normal operation
which are respectively controlled by the internal mode (of at least two
sorts) in which the internal  control signals epm and [err]. that is, the
address circuit (for example, EPROM 2) is put under the   signals [err] are
respectively input to the control of the CPU 1 is designated by the mode
55  address buffers [err] Meanwhile, although switching control signals
MODE1 and MODE2 sup-    not shown in the figure, the memory array M-ARY
plied from outside, the internal signal epm is set at     is  constructed
of four memory mats M-M[err] thru M- the low level, and the internal signal
[err] is set at    [err] from or into each of which data items of 8 bits 5
9                 EP 0 299 697 B1                       10 



can be read or written in parallel.                altering any external
device disposed outside the When the EPROM writer has been connected,
LSI or preparing software for the change-over of an the address signals
[err] are respectively      address. supplied to the address buffers [err]
By the way, in the embodiments, the groups of and are used for the
formation of select signals for   5   switch MOSFETs [err] for switching
the selecting one of the four memory mats. That is, on  mats are disposed
between the sense amplifiers this occasion, the address signals [err] are
SA and the output buffers DOB, but they may well used as address signals
for specifying one mem-    be interposed between the common data lines CD
ory mat from among the memory mats [err] thru       and the sense
amplifiers SA. [err]                                         10      In
addition, in the embodiments, the data buff- In this embodiment, therefore,
it becomes pos-  ers [err] and the output buffers DOBo - sible to
change-over the input/output of data in 8-  DOB7 are separately disposed,
but they may well bit unit and the output of data in 32-bit unit (to  be
constructed of common buffers. By way of change-over data).
example, it is allowed to employ an arrangement in Incidentally, in both
the foregoing embodi-  15  which the data buffers [err] are omitted ments,
the MOSFETs [err] as                        and in which switching MOSFETs
are additionally the address change-over means are disposed at
connected in parallel with the switching MOSFETs the stages preceding the
respective address buff-  [err] and have their gates supplied with the
control [err]  ADBo - ADB[err]. Alternatively, the address        signal
[err] so as to be switched and controlled. In change-over means may well be
disposed at the   20  this case, to the end of permitting the output buff-
stages succeeding these address buffers, in other  ers [err] to function
also as the data words, between the address buffers and the ad-     buffers
[err] the output buffers DOBo - dress decoder DCR.
DOB7 are constructed of tristate buffers whose Besides, in order to
facilitate the description,  states are controlled by the signal oe, not by
the the embodiments have been explained as con-  25  signal epm. structing
the memory array out of the plurality of    Shown in Fig. 5 is a block
diagram of another mats. However, the construction of the memory
embodiment of the on-chip EPROM according to array is not restricted
thereto, but similar functional  the present invention. effects can be
attained even with a memory array      A memory array M-ARY is so
constructed that constructed of a single mat by applying the con-  30
nonvolatile storage elements each having a stacked cept of the present
invention thereto.             gate structure provided with a floating gate
and a Further, in the embodiments, the address sig-  control gate are
arranged in the shape of a matrix. nals are shifted to the upper bit side
and then input  The control gates of the stacked-gate transistors to the
address buffers ADB in the normal mode.     constituting the memory cells
are coupled to word However, the address input portion may well be   35
lines which are extended in the lateral direction as constructed as shown
in Fig. 4, whereby the ad-    viewed in the figure. Besides, the drains of
the ress signals are shifted to the lower bit side and  stacked-gate
transistors are coupled to data lines then input to the address buffers ADB
in the mode  (bit lines or digit lines) which are extended in the of
writing data into the EPROM 2.                  vertical direction as
viewed in the figure. The mem- As thus far described, in the embodiments,
the   40  ory array M-ARY is formed of the memory matrix address input
portion is furnished with the change-  which is similar in construction to
that of a known over means for the address signals, so that the    EPROM as
stated above. order of the signals to be input to the address       The
word line of the memory array M-ARY is decoder DCR can be changed according
to the        brought into the selected state thereof by an X- external
control signals. Thus, when the EPROM in  45  selector circuit XSEL. The
X-selector circuit XSEL the LSI is to be accessed from outside the LSI, the
is constructed of a decoder circuit which receives address signals having
been input are supplied to  X-address signals AX and decodes them. In the
the address decoder as they are, and when the      write operation of the
EPROM, the select level of EPROM  is to be accessed within the LSI, the
the word line is rendered a high voltage level of, for address is
changed-over so that the respective bits  50  example, about 12 V necessary
for the write opera- of the address signals may be shifted one bit or
tion, whereas in the read operation, it is rendered a two bits to the upper
bit side and then supplied to  comparatively low level of, for example,
about 5 V. the address decoder. Therefore, when the EPROM     Therefore,
the X-selector circuit XSEL has the level from which data is read in 16-bit
unit or 32-bit unit  conversion function of forming the different select in
the internal access is to be accessed by the   65  levels in accordance
with the write mode and the EPROM writer from outside, data is read or
written  read mode of the EPROM. in 8-bit unit. This produces the effect
that data can  This embodiment is furnished with two Y-selec- be read and
written easily and smoothly without    tor circuits YSEL1 and YSEL2 for
writing and read- 6    11                EP 0 299 697 B1
12 



ing data in order that, while the write operation with  ing circuit (CW)
which selects a plurality of data a universal EPROM writer is realized,
reading in  lines from within the memory array M-ARY in con- the unit of
any desired number of bits irrespective  formity with the output signals of
the decoder cir- of the write operation may be permitted. More     cuit. By
way of example, in a case where micropro- specifically, the data lines of
the memory array M-   5   grams are stored in the memory array M-ARY and
ARY are subjected to select operations by the Y-  where each program word
is configured of 32 bits selector circuit YSEL1 in the write mode. The
writ-  (4 bytes), the Y-selector circuit YSEL2 suitably ing Y-selector
circuit YSEL1 is constructed of a  selects the data lines in 32-bit unit so
as to perform decoder circuit (DCR) which receives writing Y-   the reading
in 32-bit (4-byte) unit in conformity with address signals AY1 and decodes
them, and a   10  the program word. That is, in accordance with the column
switching circuit (CW) which selects a plu-  designated Y-address signals
AY2, the Y-selector rality of data lines from within the memory array M-
circuit YSEL2 selects thirty-two data lines from ARY in conformity with the
outputs of the decoder  among the plurality of data lines of the memory
circuit. By way of example, the universal EPROM   array M-ARY, and it
supplies the signals of the writer not shown writes data in 8-bit (1-byte)
unit,  15  selected data lines to a read circuit RA so as to and hence, an
input/output circuit IOB suited there-  transmit them to, e. g., the
microprogram decode to is provided. In this case, the Y-selector circuit
circuit of the microprocessor CPU. The read circuit YSEL1 performs the
select operation of selecting  RA has sense amplifiers for amplifying
(detecting) eight of the data lines of the memory array M-ARY  the data
items on the selected data lines. and connecting them to the input/output
circuit IOB   20  Incidentally, in this case, the operation of se- in
accordance with the designated Y-address sig-  lecting the word line in the
memory array M-ARY is nals AY1.                                         the
same as in the case of the read operation in The EPROM writer needs to
perform the read-    the verify mode described above. ing of the memory
array M-ARY upon designating        Since, in this embodiment, the two
Y-selector a verify mode or read mode for checking whether  25  circuits as
data line selector circuits are arranged or not desired data has been
written into the mem-  at both the ends of the data lines of the memory ory
cells. To this end, the input/output circuit IOB Is  array M-ARY as
illustrated in the figure, It is possi- provided as stated above. For such
write/read oper-  ble to perform the write operation employing the ations,
column select signals which are formed by  universal EPROM writer and the
read operation in the decoder circuit (DCR) of the Y-selector circuit  30
the unit of any desired number of bits irrespective YSEL1 are brought for
the write operation to a high  of the bit unit of the write operation.
voltage level of, for example, about 12 V so that     The number of bits of
data items which are write signals of high level can be transmitted to the
written in parallel at one time in the write operation, data lines, and
they are brought for the read opera-  and the number of bits of data Items
which are tion to a comparatively low level of, for example,  35  read in
parallel at one time for the circuit (such as about 5 V. Therefore, the
decoder circuit (DCR)   CPU) formed on the same chip as that of the has the
level conversion function of forming the  EPROM are unequal as described
above. For this different select levels in accordance with the write
reason, the write data items in the write operation mode and the read mode.
are, of course, written into the EPROM as data Owing to the input/output
circuit IOB and the   40  having a specified significance or in the divided
writing Y-selector circuit YSEL1, the operation of  form of the program
word. That is, data or a writing data into the memory array M-ARY in 8-bit
program word of 16-bit length is decomposed into unit can be performed
using the universal EPROM   two parts each having 8 bits, and data or a
pro- writer. Besides, the read operation in 8-bit unit is  gram word of
32-bit length is divided into four possible for the verify mode. In this
embodiment,  45  parts, whereupon such parts are written in byte unit the
reading Y-selector circuit YSEL2 is provided in  by, e. g., the EPROM
writer from outside. order that data and information processing proce-
In the figure, symbol CTL denotes a control dures such as microprograms,
which are stored in  circuit which forms control signals epm, [err] and the
memory array M-ARY, may be read in the unit   we respectively similar to
the control signals epm, of any desired number of bits as stated before.
so  [err] and we described in the foregoing embodi- The data lines of the
memory array M-ARY are   ments. The Y-selector circuit YSEL1 and the
subjected to select operations by the Y-selector  input/output circuit IOB
are brought into their op- circuit YSEL2 when the read operation is per-
erating states when the control signal epm is at the formed by a circuit,
such as CPU, formed on the   high level. In contrast, the Y-selector
circuit YSEL2 same chip as that of the EPROM. The reading Y-  55  and the
read circuit RA are brought into their selector circuit YSEL2 is
constructed of a decoder  operating states when the control signal [err] is
at circuit (DCR) which receives reading Y-address sig-  the high level.
Besides, the input/output circuit IOB nals AY2 and decodes them, and a
column select-  is instructed to perform either the write operation or 7
13                EP 0 299 697 B1                  14 



the read operation by the signal we.                 The second common data
lines CD2 are coup- Fig. 6 shows a block diagram of another em-   led to a
writing input/output circuit IOB which trans- bodiment of the semiconductor
memory device ac-   fers data in 8-bit unit. cording to the present
invention.                   The second decoder YDCR2 falls into the op-
The circuit of the embodiment in Fig. 5 needs   5   erating state thereof
when the control signal epm is to be provided with the two Y-selector
circuits   at the high level. On this occasion, it decodes the YSEL1 and
YSEL2, and therefore enlarges in scale  address signals [err] The
input/output to that extent. In this embodiment shown in Fig. 6,  circuit
IOB is also brought into the operating state the writing and reading
Y-selector circuits can be  thereof when the control signal is at the high
level. made common.                                 10  The selection of
either the write operation or the By way of example, in a case where, as in
the  read operation is determined by the control signal preceding
embodiment, the bit unit (the number of  we. bits) of data items which are
read for another       Thus, in the write operation, the second and circuit
(such as CPU) formed in the identical LSI is  first Y-decoder circuits
YDCR2 and YDCR1 are set to be integral times (four times in the preceding
15  brought into the operating states, and write data example) relative to
the bit unit (the number of bits)  Items of 8 bits supplied from the EPROM
writer of data items which are supplied from outside the  disposed outside
the LSI are transmitted to the SI In the write operation, column switching
circuits  memory array M-ARY through the second column are constructed in
two stages. More specifically,  switches CW2 and first column switches CW1,
the first column switches CW1 which are disposed   20  whereby the write
operation (including the read in correspondence with the data lines of a
memory  operation for the verify mode) in 8-bit unit can be array M-ARY
operate to select the data lines in 32-  performed. bit unit (in the number
of thirty-two). A first Y-   In addition, when the read operation of the
decoder circuit YDCR1 is provided in correspon-   EPROM is performed by any
circuit formed on the dence with such column switches CW1. The Y-  25  same
chip as that of this EPROM, the second Y- decoder circuit YDCR1 decodes
address signals     decoder circuit YDCR2 is brought into the non- [err] of
upper bits except address signals AYo  operating state thereof, and read
signals of 32 bits and AY, of the lowest two bits, and forms select
delivered onto the first common data lines CD1 are signals to be supplied
to the first column switches  output through the read circuit RA. CW1. Laid
on the output side of the first column   30  Since, in this embodiment, the
first Y-decoder switches CW1 are first common data lines CD1      circuit
YDCR1 and the first column switches CW1 which transmit information of 32
bits. The first  can be used for both the write mode and the read common
data lines CD1 are, on one hand, coupled   mode as described above, the
simplification of the to the input terminals of a read circuit RA, through
Y-address selector circuitry becomes possible. which the information can be
read in the unit of 32   35  Fig. 7 shows a block diagram of another em-
bits at one time for another circuit (such as CPU)  bodiment of the EPROM
circuit according to the ormed on the same chip as that of the EPROM.
present invention. The read circuit RA has its operation controlled by  In
this embodiment, a memory array M-ARY is the control signal [err] described
before, and it is  divided into two memory blocks. One of the mem- brought
into the operating state thereof when the   40  ory blocks is constructed
of unit memory blocks EPROM is accessed from the circuit formed on the
M100 thru M131. Each of the unit memory blocks same chip as that of this
EPROM.                  M100 - M131 is constructed of pluralities of word
The first common data lines CD1 are, on the   lines and data lines, and
nonvolatile storage ele- other hand, coupled to the second column switches
ments disposed at the intersection points of the CW2 in order to perform  a
write operation   4s  word lines and data lines. For the thirty-two unit
(including a read operation for verification) in 8-bit  memory blocks, the
word lines are laid in common. unit. The second column switches CW2 operate
to   Therefore, an X-decoder circuit XDCR1 for select- select every eight
of the thirty-two common data  ing the word lines is constructed of a
single circuit. lines CD1. More specifically, the second column   Two,
column switching circuits are disposed in switches CW2 select eight common
data lines from   50  correspondence with the thirty-two memory blocks
among the first common data lines CD1 numbering   M100 - M131. The column
switches WCW1 for thirty-two and couple the selected lines to second
writing data select the data lines in such a manner common data lines CD2
consisting of eight signal  that one data line is selected from each of
four sets lines, in accordance with select signals which are  which consist
of eight of the unit memory blocks formed by a second Y-decoder circuit
YDCR2 re-  55  M100 thru M107, M108 - M115, M116 - M123 and ceiving the
address signals [err] of the    M124 - M131, respectively. That Is, the
data lines lowest two bits.                                  numbering
eight are selected. The selected data lines are respectively connected with
eight signal 8    15                EP 0 299 697B1                    16 



lines D0 thru D7 corresponding to a write circuit  to the eight signal
lines D0 - D7 corresponding to WA. In order to realize such a select
operation, a  the write circuit WA described before, respectively.
Y-decoder circuit YDCR1W for writing data is pro-  In this case, regarding
the three virtual unit mem- vided. The write circuit WA corresponds to the
ory blocks M213 - M215, no column switches are input/output circuit IOB
described before, and   5   disposed because signal lines to correspond
there- transfers signals (data items) between it and a   to do not exist
Accordingly, in a write operation universal EPROM writer.
(including a verify/read mode) for the unit memory The thirty-two unit
memory blocks M100 -      blocks M208 - M212, data items in 8-bit unit are
M131 are furnished with the column switching cir-  supplied through the
signal lines D0 - D7 from the cuit RCW1 for reading data. This column
switching  10  write circuit WA, but those of the data Items cor- circuit
RCW1 selects the data lines totaling thirty-  responding to the signal
lines D5 - D7 are invali- two in such a manner that one data line is
selected  dated. In order to perform the select operation in from among the
plurality of data lines in each of  this manner, a Y-decoder circuit YDCR2W
for writ- the unit memory blocks M100 - M131, and it cou-   ing data is
provided. pies the selected data lines to thirty-two output  15  The
thirteen unit memory blocks M200 thru signal lines X32, respectively. Thus,
the thirty-two  M212 are furnished with the column switching cir- data
lines respectively corresponding to the thirty-  cult RCW2 for reading
data. This column switching two unit memory blocks are selected at one
time.  circuit RCW2 selects the data lines in such a The read circuit RA
(not shown) as described be-  manner that one of the plurality of data
lines In fore is connected to the output signal lines X32.  20  each of the
unit memory blocks M200 - M212 is In this way, one memory block constructed
of  selected, and it couples the selected data lines to the thirty-two unit
memory blocks M100 - M131    thirteen output signal lines X13,
respectively. The can be subjected to the write operation (including  read
circuit RA (not shown) as described before is the verify/read mode) in
8-bit unit by the use of the  connected to the output signal lines X13.
X-decoder circuit XDCR1 and the writing decoder  25  In this way, the other
memory block construct- circuit YDCR1W as well as the column switching
ed of the thirteen unit memory blocks M200 - circuit WCW1 corresponding
thereto. In addition,  M212 can be subjected to the write operation the
memory block constructed of the thirty-two unit  (including the verify/read
mode) in 8-bit unit by the memory blocks M100 - M131 can be subjected to
use of the X-decoder circuit XDCR2 and the writing the operation of reading
data for the circuit formed  30  decoder circuit YDCR2W as well as the
column on the same chip as that of the EPROM, in 32-bit  switching circuit
WCW2 corresponding thereto. In unit by the use of the X-decoder circuit
XDCR1    addition, the memory block constructed of the thir- and a reading
decoder circuit YDCR1R as well as   teen unit memory blocks M200 - M212 can
be the column switching circuit RCW1 corresponding   subjected to the read
operation in 13-bit unit by the thereto.
35  use of the X-decoder circuit XDCR2 and a reading The other memory block
is constructed of unit  decoder circuit YDCR2R as well as the column memory
blocks M200 thru M212 similar to the       switching circuit RCW2
corresponding thereto. foregoing. Although not especially restricted, the
As thus far described, the write circuit WA is other memory block
constructed of these unit      made common to the plurality of memory
blocks memory blocks M200 - M212 is furnished with an   40  having the
unequal numbers of unit memory X-decoder circuit XDCR2 which serves to
select    blocks, thereby making it possible that, while data word lines
extended in common. Thus, the two      items are written into the
respective memory memory blocks can be selected with their own X-   blocks
in 8-bit unit, data items are read out of the address signals.
respective memory blocks in the units of any de- Two, column switching
circuits are disposed in  45  sired numbers of bits. correspondence with
the memory block construct-      In addition, the write circuit WA is
controlled by ed of the thirteen unit memory blocks M200 -      the control
signal we and is brought into the op- M212, likewise to those of the memory
block con-  erating state thereof in the write operation. structed of the
thirty-two unit memory blocks MIOO   Although no special restriction is
intended, the - M131. The column switching circuit WCW2 for  50
Y-decoders YDCR1W and YDCR2W are controlled writing data selects data lines
in such a manner  by the control signal epm, and the Y-decoders that one
data line is selected from each of eight of  YDCR1R and YDCR2R are
controlled by the con- the thirteen unit memory blocks M200 - M212, for
trol signal [err] in this embodiment as in the fore- example, either the
unit memory blocks M200 -     going  embodiments.  Thus, the  Y-decoders
M207 or M208 - M215 (in which the unit memory  55  YDCR1W and YDCR2W are
brought into the op- blocks M213 - M215 are not actually provided and
erating states thereof in the write operation are therefore regarded as
virtual unit memory    (including the verify operation), whereas the Y-
blocks), and it couples the eight selected data lines  decoders YDCR1 R and
YDCR2R are brought into    17                 EP0299697B1
18 the operating states thereof in the read operation.  EPROM writer, but
it may well be any of another 



With the construction of this embodiment, in a   microcomputer, etc. case
where information items having significances      In the above, the
invention made by the in- different from each other, such as data and pro-
ventors has been principally described as to the gram  words, are
respectively configured of any   5   application thereof to a single-chip
microcomputer desired unequal numbers of bits and are stored in   with a
built-in EPROM as forms the background the separate EPROM areas, the
operations of writ-   field of utilization. However, the present invention
is ing the information items into the individual EP-   not restricted
thereto, but it can also be utilized for ROM areas can be performed by a
single universal    an LSI for communications having a built-in EP- writer.
It is also permitted that a circuit (for exam-   10   ROM, an LSI in which
an EEPROM or RAM being ple, CPU) formed on the same chip as that of the
electrically erasable or a readable and writable EPROM reads information of
required bit configura-  memory other than the EPROM  is built, and a tion
from the EPROM at will.                         semiconductor memory in the
form of a single Functional effects which are attained by the     product.
In a case where an on-chip memory is a embodiments stated above, are as
follows:      is  RAM, a kind of data conversion operation may well (1) A
writing input circuit, and a reading output  be executed by the RAM in such
a way that signals circuit which reads data in bit unit differing from  are
written into the RAM through a signal bus that of the writing input circuit
are provided,  configured of, for example, 8 bits (bytes), and that thereby
to adapt the writing input circuit to a   the signals are read out of the
RAM as data which universal EPROM writer, whereby efficient writ-   20 . is
configured of a plurality of bytes and endowed ing becomes possible, and
also reading in the     with a specified significance through the combina-
unit of any desired number of bits, becomes      tion of the signals.
possible. (2) Owing to the effect (1), a universal EPROM    Claims writer
of 8 bits can be used for writing data into  25 an on-chip EMPROM from
which data is read in      1. A semiconductor integrated circuit device
com- 16-or 32-bit unit in an internal operation, so that  prising a memory
area (M-ARY,2) from and curtailment in a writing cost can be achieved.
into which data can be read and written, an (3) Since the number of bits of
read data can be     input circuit (10B, YSEL1) which serves to set
irrespective of a write operation, the storage   30  write data into said
memory area, and an out- capacity of the memory array of an EPROM can
put circuit (RA, YSEL2) which serves to read be efficiently used, and the
substantial pack-       data in a  bit unit different from that of the
aging density of the EPROM can be heightened.        writing input circuit.
(4) Since the number of bits of read data can be set as desired, a
semiconductor integrated cir-  35  2. A semiconductor integrated circuit
device ac- cuit device having an information processing         cording to
claim 1, further comprising a plural- function, such as a single-chip
microcomputer        ity of reading output circuits which read data with a
built-in EPROM, can be fabricated into        items in different bit units
in correspondence multifarious systems.                                with
a plurality of individual memory blocks Although, in the above, the
invention made by   40  into which the memory area is divided. the
inventors has been concretely described in conjunction with embodiments, it
is needless to say  3. A semiconductor integrated circuit device ac- that
the present invention is not restricted to the     cording to claim  1
having address change- foregoing embodiments, but that it can be variously
means for changing a bit order between ad- altered within a scope not
departing from the pur-  45  dress signals-which are supplied when the port
thereof. By way of example, in Fig. 5 or Fig. 6,   memory area is to be
accessed from outside the data lines of the memory array M-ARY may
the integrated circuit device and address sig- well be divided into a
plurality of blocks so as to     nals which are supplied when the memory
area read data items or program words having a plural-      is to be
accessed inside the integrated circuit ity of sorts of numbers of bits.
Besides, in Fig. 7,  so  device. the word lines of the two memory blocks
may well be made common so as to perform a select opera-     4. A
semiconductor integrated circuit device ac- tion by means of a single
X-address decoder. In         cording to claim  3, wherein the address
addition, the number of the memory blocks is set        change-over means
has transfer gates which at a number conforming to the sorts of data, pro-
55  are adapted to shift respective bits of the sup- gram words, etc. to be
stored.                          plied address signals to either an upper
bit Further, the external device for accessing the      side or a lower bit
side and then apply them to EPROM  built in the LSI is not restricted to
the       either address buffers or an address decoder. 10    17
EP 0 299 697 B1                     18         [err] the operating states
thereof in the read operation.  EPROM writer, but it may well be any of
another 



With the construction of this embodiment, in a  microcomputer, etc. case
where information items having significances      In the above, the
invention made by the in- different from each other, such as data and pro-
ventors has been principally described as to the gram words, are
respectively configured of any   5   application thereof to a single-chip
microcomputer desired unequal numbers of bits and are stored in   with a
built-in EPROM as forms the background the separate EPROM areas, the
operations of writ-  field of utilization. However, the present invention
is ing the information items into the individual EP-   not restricted
thereto, but it can also be utilized for ROM areas can be performed by a
single universal   an LSI for communications having a built-in EP- writer.
It is also permitted that a circuit (for exam-   10   ROM, an LSI in which
an EEPROM or RAM being ple, CPU) formed on the same chip as that of the
electrically erasable or a readable and writable EPROM reads information of
required bit configura-  memory other than the EPROM is built, and a tion
from the EPROM at will.                       semiconductor memory in the
form of a single Functional effects which are attained by the    product.
In a case where an on-chip memory is a embodiments stated above, are as
follows:      is  RAM, a kind of data conversion operation may well (1) A
writing input circuit, and a reading output  be executed by the RAM in such
a way that signals circuit which reads data in bit unit differing from  are
written into the RAM through a signal bus that of the writing input circuit
are provided,  configured of, for example, 8 bits (bytes), and that thereby
to adapt the writing input circuit to a  the signals are read out of the
RAM as data which universal EPROM writer, whereby efficient writ-  20  is
configured of a plurality of bytes and endowed ing becomes possible, and
also reading in the    with a specified significance through the combina-
unit of any desired number of bits becomes       tion of the signals.
possible. (2) Owing to the effect (1), a universal EPROM   Claims writer of
8 bits can be used for writing data into  25 an on-chip EMPROM from which
data is read in     1. A semiconductor integrated circuit device com- 16-or
32-bit unit in an internal operation, so that  prising a memory area
(M-ARY,2) from and curtailment in a writing cost can be achieved.
into which data can be read and written, an (3) Since the number of bits of
read data can be     input circuit (10B, YSEL1) which serves to set
irrespective of a write operation, the storage   30  write data into said
memory area, and an out- capacity of the memory array of an EPROM can
put circuit (RA, YSEL2) which serves to read be efficiently used, and the
substantial pack-       data in a bit unit different from that of the aging
density of the EPROM can be heightened.        writing input circuit. (4)
Since the number of bits of read data can be set as desired, a
semiconductor integrated cir-  35  2. A semiconductor integrated circuit
device ac- cuit device having an information processing         cording to
claim 1, further comprising a plural- function, such as a single-chip
microcomputer        ity of reading output circuits which read data with a
built-in EPROM, can be fabricated into        items in different bit units
in correspondence multifarious systems.                                with
a plurality of individual memory blocks Although, in the above, the
invention made by   40  into which the memory area is divided. the
inventors has been concretely described in conjunction with embodiments, it
is needless to say  3  A semiconductor integrated circuit device ac- that
the present invention is not restricted to the    cording to claim 1 having
address change- foregoing embodiments, but that it can be variously
means for changing a bit order between ad- altered within a scope not
departing from the pur-  45  dress signals-which are supplied when the port
thereof. By way of example, in Fig. 5 or Fig. 6,  memory area is to be
accessed from outside the data lines of the memory array M-ARY may
the integrated circuit device and address sig- well be divided into a
plurality of blocks so as to    nals which are supplied when the memory
area read data items or program words having a plural-      is to be
accessed inside the integrated circuit ity of sorts of numbers of bits.
Besides, in Fig. 7,  so  device. the word lines of the two memory blocks
may well be made common so as to perform a select opera-     4. A
semiconductor integrated circuit device ac- tion by means of a single
X-address decoder. In        cording to claim  3, wherein the address
addition, the number of the memory blocks is set       change-over means
has transfer gates which at a number conforming to the sorts of data, pro-
55  are adapted to shift respective bits of the sup- gram words, etc. to be
stored.                         plied address signals to either an upper
bit Further, the external device for accessing the     side or a lower bit
side and then apply them to EPROM  built in the LSI is not restricted to
the      either address buffers or an address decoder. 10    19
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5. A semiconductor integrated circuit device ac-    11. A semiconductor
integrated circuit device ac- cording to claim 3 or claim 4, further
compris-    cording to any preceding claim wherein the ing a decoder which
decodes the address sig-       data lines of the memory area are divided
into nals to be supplied to the memory area, and        a plurality of
blocks thereby to read data items which is preceded by the address
change-over   5    or program  words having a plurality of bit means.
number types. 6. A semiconductor integrated circuit device ac-    12. A
semiconductor integrated circuit device ac- cording to any one of claims 3
to 5, further        cording to claim 11 wherein the word lines of
comprising an output buffer to which any of  10     at least two memory
blocks are made common data items is selectively supplied, the data
thereby to perform a select operation using a items being read out of a
plurality of individual   single address decoder. memory blocks into which
the memory area is divided
Patentansprilche 15 7. A semiconductor integrated circuit device ac-    1.
Integrierte Halbleiterschaltungsanordnung mit cording to claim 6,
comprising, in addition to      einem  Speicherbereich (M-ARY,2). aus dem
the output buffer, buffers which are equal in    Daten ausgelesen werden
k6nnen und in den number to bits of the data items read out of        Daten
eingeschrieben werden kdnnen, elner the memory area, and a half number of
buffers  20   Eingangsschaltung (10B, YSEL1), die dazu of which have their
output terminals connected      dient, Daten In den Speicherbereich einzu-
to bus signal lines common to the output buff-      schreiben, und elner
Ausgangsschaltung (RA, er.
YSEL2), die dazu dient, Daten mit einer Bitein- helt zu lesen, die sich von
derJenigen der 8. A semiconductor integrated circuit device ac-  25
schreibenden Eingangsschaltung unterschei- cording to any one of the
preceding claims,         det. wherein said memory area is constructed of
non-volatile storage elements which are elec-   2. Integrierte
Halbleiterschaitungsanordnung nach trically programmable.
Anspruch 1, die ferner mehrere lesende Aus- 30      gangsschaltungen
aufwelst, die Elnzeldaten mit 9. A semiconductor integrated circuit device
ac-       verschiedenen Biteinheiten abhangig von meh- cording to claim 1
having a microprocessor, a       reren einzelnen Speicherbl6cken lesen, in
die memory device containing the memory area,           der Speicherberelch
unterteilt ist. and a bus which is coupled to both the micro- processor and
the memory device; wherein the   35   &  Integrierte
Halbleiterschaltungsanordnung nach device further includes bit-number
variation        Anspruch 1, mit einer Adressenumschaltein- means coupled
to the memory device and for          richtung zum Wechseln der
Bitreihenfolge zwi- changing a number of bits constituting data
schen Adre~signalen, die zugefthrt werden, which is delivered from the
memory device to        wenn von auBerhalb der Integrierten Schal- the bus
at one time.                       40       tungsanordnung auf den
Speicherbereich zu- zugrelfen ist, und Adrelsignalen, die zugefihrt 10. A
semiconductor integrated circuit device ac-      werden, wenn Innerhalb der
Integrierten Schal- cording to claim 1 having a microprocessor, a
tungsanordnung auf den Speicherbereich zu- data bus, a memory device
containing the            zugreifen ist. memory area which stores data to
be supplied   45 to the microprocessor through the data bus,     4.
Integrierte Halbleiterschaltungsanordnung nach external terminals to which
the data bus is         Anspruch 3. be! der die Adressenumschaltein-
coupled; wherein data is written into the mem-      richtung
Obertragungstore aufweist, die so aus- ory device through the external
terminals by a      gebildet sind, daB sie jeweilige Bits der zuge- write
device, and wherein the device further  50    fUhrten AdreBsignale entweder
zur Seite der includes bit-number setting means coupled to        h6heren
Bits oder zur Seite der niedrigeren the memory device, and for changing a
num-          Bits verschieben  und sie dann entweder ber of bits of data
which is supplied from the      Adre~puffern oder einem Adrefdekoder zufUh-
memory device to said microprocessor at one        ren. time and a number
of bits of data which is  55 supplied from the write device to the memory
5. Integferte Halbleiterschaltungsanordnung nach device at one time.
Anspruch 3 oder Anspruch 4, mit ferner einem Dekoder, der die dem
Speicherbereich zuzu-    21                 EP 0 299 697 B1
22      !   C  L   M   s 111 fiihrenden AdreBsignale dekodiert, und dem
11. Integrierte Halbleiterschaltungsanordnung nach die
AdreBumschalteinrichtung vorgeschaltet ist.     einem  der vorstehenden
AnsprOche. bei der 



die Datenleitungen des Speicherbereichs in Integrierte
Halbleiterschaltungsanordnung nach     mehrere Bl6cke unterteilt sind, um
dadurch einem der Anspriche 3 bis 5, mit femer einem    5   Einzeldaten
oder Programmw6rter zu lesen, Ausgangspuffer, dem alle Einzeldaten selektiv
die mehrere Arten von Bitzahlen aufweisen. zugeflhrt werden, wobei die
Einzeldaten von mehreren einzelnen Speicherbl6cken ausgele-     12.
Integrierte Halbleiterschaltungsanordnung nach sen werden, in die der
Speicherbereich unter-       Anspruch 11, bei der die Wortleitungen minde-
teilt ist.                                 10       stens zweier
Speicherbl6cke gemeinsam vor- liegen, um dadurch elne Auswahloperation un-
7. Integrierte Halbleiterschaltungsanordnung nach      ter Verwendung elnes
einzigen Adrel~dekoders Anspruch 6, die zusatzlich zum Ausgangspuf-
auszufUhren. fer Puffer, deren Anzahl den Bits der aus dem Speicherbereich
ausgelesenen  Einzeldaten   15   Revendtcatlons entspricht, und die halbe
Anzahl von Puffern, deren AusgangsanschlUsse mit dem  Aus-          1.
Dispositif a circuits int6gres a semiconduc- W    gangspuffer gemeinsamen
Bussignalleitungen          teurs comprenant une zone de memoire (M-
verbunden sind, aufweist.                           ARY, 2) A partir de et
dans laquelle des don- 20      nees peuvent 8tre lues et enregistrees, un .
Integrierte Halbleiterschaltungsanordnung nach       circuit d'entree (10B,
YSEL1), qui est utilis6 einem der vorstehenden AnsprUche, bei der
pour i1enregistrement de donn6es dans ladite der Speicherbereich aus
nichtflUchtigen Spei-       zone de memoire, et un circuit de sortie
cherelementen aufgebaut ist, die elektrisch        (RA,YSEL2), qui est
utilise pour lire des don- programmierbar sind.                       25
n6es dans une unite binaire differente de cello du circuit d'entr6e
d'enregistrement. 9. Integrierte Halbleiterschaltungsanordnung nach
Anspruch 1, mit einem Mikroprozessor, einer     2. Dispositif a circuits
integr6s a semiconduc- den Speicherbereich enthaltenden Speicher-
teurs selon la revendication 1, comportant en vorrichtung und einem  Bus,
der sowohl mit  30      outre une pluralit6 de circuits de sortie de dem
Mikroprozessor als auch der Speichervor-       lecture, qui lisent des
6l6ments de donnees richtung verbunden ist; wobei die Anordnung
dans differentes unites binaires en correspon- ferner eine mit der
Speichervorrichtung ver-        dance avec une pluralit4 de blocs de
memoire bundene Einrichtung zum Andern der Bitzahl          individuels, en
lesquels est divisee la zone de aufweist, zum Andem der Anzahl von Bits,
die  35    memoire. Daten aufbauen, die zu einem Zeitpunkt von der
Speichervorrichtung an den Bus geliefert    &  Dispositif a circuits
intdgrds a semiconduc- werden.
teurs selon la revendication 1, comportant des moyens de changement
d'adresses pour modi- 10. Integrierte Halbleiterschaltungsanordnung nach
4o  fier un ordre binaire entre des signaux d'adres- Anspruch 1, mit einem
Mikroprozessor, einem         ses, qui sont envoyes lorsqu'un acces a la
Datenbus, einer den Speicherbereich enthal-         zone de m6moire doit
8tre rdalisA a partir de tenden Speichervorrichtung, die dem Mikropro-
I'exterieur du dispositif a circuits intdgr~s, et zessor Ober den Datenbus
zuzufUhronde Daten         des signaux d'adresses qui sont envoyes, lors-
speichert, und externen Anschlissen, an die  45     que l'accbs a la zone
de m6moire dolt 8tre der Datenbus angeschlossen ist; wobei ein Da-
r6alise a l'int6rieur du dispositif a circuits inte- tenwert durch eine
Schreibeinrichtung Ober die      grds. externen Anschltsse in die
Speichervorrich- tung eingeschrieben wird, und wobei die An-     4.
Dispositif a circuits integrds a semiconduc- ordnung ferner eine mit der
Speichervorrich-   50   teurs selon la revendication 3, dans lequel les
tung verbundene Einrichtung zum  Einstellen         moyens de changement
d'adresses compor- der Bitzahl und zum Andern der Anzahl von           tent
des portes de transfert, qui sont adaptees Bits eines Datenwertes, der zu
einem  Zeit-         pour ddcaler les bits respectifs des signaux punkt von
der Speichervorrichtung an den Mi-        d'adresses envoy6s, soit vers le
c8t6 des bits kroprozessor geliefert wird, und einer Anzahl  55
sup6rieurs, soit vers le c8t6 des bits inf6rieurs, von Bits eines
Datenwertes aufweist, der zu         puis les appliquer a des tampons
d'adresses einem Zeitpunkt von der Schreibvorrichtung an      6op i un
d6codeur d'adresses. die Speichervorrichtung geliefert wird.            A
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L M     S 5. Dispositif a circuits integr6s a semiconduc-       le
dispositif comprenant en outre des moyens teurs selon la revendication 3 ou
4, comportant    de r6glage du. nombre des bits, couples au 



en outre un decodeur qui decode les signaux        dispositif de memoire et
servant a modifier d'adresses devant etre envoyds A la zone de
simultan6ment un certain nombre de bits de memoire et qui est precede par
les moyens de   s   donnees, qui sont envoyes simultanement par changement
d'adresses.                            Ie dispositif de memoire audit
microproces- sour, et un certain nombre de bits de donndes, 6. Dispositif a
circuits int6gres a semiconduc-       qui sont envoyes simultanement par le
disposi- teurs selon l'une quelconque des revendica-       tif
d'enregistrement au dispositif de memoire. tions 1 a 5, comportant en outre
un tampon de   10 sortie, auquel nWimporte lequel des 6l1ments   11.
Dispositif a circuits integr6s A semiconduc- de donnees est envoyes de
fagon selective, les     teurs selon l'une quelconque des revendica-
6l6ments de donnees 6tant lus a partir d'une       tions prdc6dentes, dans
lequel les lignes de pluralite de blocs de memoire individuels, en
transmission de donn6es de la zone de me- lesquels la zone de memoire est
divis6e.   15      moire sont divisees en une pluralit6 de blocs, ce qui
permet de lire des elements de don- 7. Dispositif a circuits integr6s a
semiconduc-      - nees ou des mots de programme comportant tours selon la
revendication 6, comprenant, en     une pluralite de types de nombres de
bits. plus du tampon de sortie, des tampons qui sont presents en un nombre
egal au nombre  20  12. Dispositif & circuits intdgrds h semiconduc- des
bits des 6l6ments de donndes lus A partir     tours selon la revendication
11, dans lequel les de la zone de m6moire, et dont la moitie ont
lignes de transmission de mots d'au moins leurs bornes de sortie raccordees
a des lignes     deux blocs de memolre sont utilisees en com- de
transmission de signaux formant bus, com-       mun, pour l'ex6cution d'une
op6ration de s6- munes au tampon de sortie.                25      lection
en utilisant un soul decodeur d'adres- ses. 8. Dispositif a circuits
int6gres a semiconduc- tours selon l'une quelconque des revendica- tions
precddentes, dans lequel ladite zone de memoire est constituee par des
el6ments de   30 memoire non volatils qui sont electriquement
programmables. 9. Dispositif & circuits integres a semiconduc- tours selon
la revendication 1, comportant un   35 microprocesseur, un dispositif de
memoire contenant la zone de m6moire, et un bus, qui est couple a la fois
au processeur et au dispo- sitif de memoire; le dispositif compronant en
outre des moyens de modification d'un certain  40 nombre de bits, couples
au dispositif de m6- moire et servant a modifier un certain nombre de bits
constituant des donn6es qui sont deli- vrees simultanement par le
dispositif de me- moire au bus.                             45 10.
Dispositif a circuits int6gres & semiconduc- tours selon la revendication
1, comportant un microprocesseur, un bus de transmission de donnees, un
dispositif de m~moire contenant  5o la zone de memoire qui memorise les
donn6es devant etre envoyees au microprocesseur par l'interm6diaire du bus
de transmission de don- nees, des bomes externes, auxquelles le bus de
transmission de. donn6es est accoupl6; des   5s donnees etant enregistrees
dans le dispositif de m6moire par l'interm6diaire des bornes ex- terieures
par un dispositif d'enregistrement, et 13    


