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bus connection between memory and peripheral control unit is maintained. A
"no -operation" in- The present invention relates to a memory
struction is described as not performing any oper- access control circuitry
in a data processing sys-  ations but merely putting an address and
read/write tem according to the preamble of claim  1 and   5   control
signals on the bus. Key in this structure is a accomplishes  information
movement or data        NOP - generator which in the memory map has
transfer within the data processing system between  address spaces that are
data storage and image - a memory unit and a peripheral controller with the
related address spaces. Thus address spaces of processor being involved in
assisting the informa -  the memory modules (RAM and ROM) are mir - tion
movement.                                10  rored to the NOP address
space. The circuitry In present data processing systems a time
selects both the NOP-generator and the RAM- critical data movement problem
is frequently en-   module at a time and sets an address space of the
countered when data are transferred from a buffer  RAM equal to the NOP.
The peripheral device in a peripheral controller to an ordered array of
controller performs read/write operations of a byte sequential locations in
a memory unit of the ran -   15  every time the NOP selection signal is
inverted and dom access type (RAM).                             supplied to
the controller. In present data processing systems, the pe -    Despite the
fact that in this structure the data are ripheral controller is usually
equipped with a control  transferred directly and mutually with an acceler-
line to indicate that data in its buffer register are  ated processing
speed the circuitry is still complex ready to be transferred.
20  in that it requires a special NOP-generator and This control line is
usually connected to an    switching operations to isolate the data bus
from interrupt terminal of the Processor. Upon the oc-  the processor.
currence of a data ready signal at the interrupt   Hence, there is still a
need to provide a circuitry for terminal, the Processor causes a plurality
of oper -  performing the desired data movement at the high ations to be
performed. These operations include   25  speed transfer rates required in
the aforementioned saving the state of the data processing system.
applications which circuitry is less komplex than Data is moved from the
buffer of the peripheral    the circuitry which is provided for the above
men - controller to an internal register of the Processor.  tioned method.
Next, an index register is loaded with a previously  Therefore, it is an
object of the present invention to saved pointer, and then the data is
moved from the   30  provide an improved circuitry to perform high -
internal register to a location in RAM pointed to by  speed data move
operations in a data processing the index register. The quantity in the
index regis-  apparatus. ter is incremented and saved for the next data
This and other objects are achieved by a circuitry movement, and finally
the data processing system   as characterized in claim 1 and will become
more is restored to the state existing before the interrupt  35  apparant
when taken in conjunction with the fol - occurred.
lowing description and attached drawings showing If there is sufficient
time to execute all of these  a preferred embodiment of the invention.
steps before the peripheral controller has a data over - run, this method
of data movement is simple  BRIEF DESCRIPTION OF THE DRAWINGS and works
very well. But, as data transfer speeds   40 increase, especially in high
density floppy, win -   Figure 1 shows a block diagram of a data pro -
chester or communications applications, the Pro -    cessing system in
which the present invention cessor will run out of time to perform all of
the    can be employed; above operations before the next byte or word of
Figure 2 shows a defined memory map of the data is available.
45     preferred embodiment of the present invention; A data transfer
control method is known from      Figure 3 shows a block diagram of
physical the Japanese published patent application 59-        memory of the
preferred embodiment of the 72532 (A) (see Patent Abstracts of Japan,
Vol.8,     present invention; No.179 (P-295) 1616, August 17, 1984)
providing      Figure 4, which is comprised of Figures 4A and a direct
mutual transfer of data between storage   50  4B, shows input and output
connections to a and a peripheral device controller. In the address -
multiplexer for switching control signals thereby ing scheme the address
bits of highest significance  activating the appropriate circuitry to
accomplish are used to select a certain memory segment in a     the desired
operation; memory map for the data transfer from memory to      Figure 5
shows a logic block diagram of enable peripheral or vice versa. Since in
this kind of data  55    logic; and transfer the processor should not be
involved with    Figure 6 shows the steps in an interrupt routine the task
of data buffering, the data bus to the      performed by a microprocessor
of the data processor is interrupted (opened) and only a data    processing
system of the preferred embodiment 2    



3                 EP 0 212 152 B1                    4 of the present
invention to initiate the data move  an I/O register image which mirrors
the upper 16K operation.                                       segment. In
the third 16K segment of defined memory, [err] is a logic zero and [err] is
a logic one. DETAILED DESCRIPTION                               The fourth
(or lower) 16K segment of the defined 5   memory map from locations 0000 to
3FFF is not Referring to Figure 1, there is shown a block   utilized in the
preferred embodiment of the present diagram of a data processing system in
which the   invention. The second 16K segment of memory is present
invention can be employed. A micropro-     addressed when a data movement
is to be per - cessor (up) 10 is operatively connected to a bus   formed
from the peripheral register 41 to RAM 20, having data and address lines. A
memory 30   10   memory, and the third 16K segment of memory is and a
peripheral controller 40 are also operatively  addressed when a data move
operation is to be connected to the bus 20. A peripheral device 45 is
performed from memory to the peripheral register operatively connected to
the peripheral controller  41. This operation will be described in further
detail 40. Although, the preferred embodiment of the      hereinunder. The
addresses 0000 - FFFF are the present invention specifically shows a disk
con -   15   memory space addresses within the total memory troller and a
disk device for the peripheral control -  space. ler 40 and the peripheral
45, respectively, it will be  Referring to Figure 3, there is shown a block
understood by those skilled in the art that the    diagram of the first
segment of physical memory present invention is applicable to a wide
variety of  30 of the preferred embodiment of the present peripheral
controllers and peripheral devices. The   20  invention. The first segment
of memory 30 of the peripheral controller 40 includes a buffer (or pe-
preferred embodiment of the present invention in - ripheral register) 41
which temporarily stores data  cludes a 4K ROM memory module 30-3 having
from the bus 20 or from the peripheral 45. The     real addresses 000 -
FFF, a first 4K RAM1 discussion hereinunder focuses on transfers be-
memory module 30-1 having real addresses 000 tween the peripheral
controller 40 and the data  25   - FFF, and a second 4K RAM2 memory module
processing system, i.e., the memory 30 and the     30-2 having real
addresses 000 - FFF and fur- microprocessor 10, to specifically cover the
pe-   ther having pseudo addresses 1000 - 1 FFF. Ad - ripheral controller
40 - data processing system    dress lines 21, [err]  of bus 20, are
operatively interface rather than the peripheral controller 40 -  connected
to the corresponding 12 terminals of the peripheral device 45 interface
30   ROM 30 - 3, RAM1 30 -1 and RAM2 30 - 2. These Referring to Figure 2,
there is shown a mem -   12 address lines which carry the corresponding ory
map of the preferred embodiment of the         address signals from
microprocessor 10 are suffi - present invention. The memory 30 (also
referred to  cient to address any location within a 4K space. herein as
memory modules) of the data processing   [err], and [err] are the upper
bits utilized to address system of the preferred embodiment of the present
35  one of the 16K segments, and [err]   are utilized invention is mapped
to four 16K segments, the four  to address a module within the selected 16K
seg - segments forming a total memory space. Sixteen     ment. In order to
avoid memory accesses to a address lines [err]  where [err] is the least
location within the multiple 4K modules, an enable significant bit, are
utilized in bus 20. The upper  signal is coupled from control logic 50. The
control 16K segment (locations C000  -  FFFF hex -   40  logic 50 generates
the proper enable signal by adecimal, all memory locations given herein are
in  decoding address information contained on ad - hexadecimal) is mapped
to include a 4K ROM from    dress lines [err]  the control logic 50 to be
locations FOOO - FFFF, and 8K RAM from loca -      described in detail
hereinunder. An enable signal tions DOOO to EFFF, and an I/O register at
location  from control logic 50 is also coupled to an enable C000. For this
defined upper 16K segment of  45  terminal, E, of peripheral register 41.
Data lines 22 memory, address bits [err] and [err] are both a logic  of bus
20 are connected to the corresponding data one. This upper 16K segment of
memory is also      terminals, D, of the ROM and RAM memory mod - referred
to herein as the first 16K segment of     ules and the data terminals of
the buffer module in memory.
which peripheral register 41 is located. It will be The next, or second,
16K segment of the de -   50  understood that if more than a single
peripheral fined memory map from location 8000 to BFFF        register 41
is utilized in the peripheral controller 40, includes a 4K ROM image, an 8K
RAM image, and      address lines 21 can be coupled to corresponding an I/O
register image which mirrors (or duplicates)  address terminals of the
peripheral registers (not the first 16K segment. In the second 16K segment
shown) in order to address a single peripheral of defined memory, [err] is
a logic one and [err] is a   55  register. logic zero. The third 16K
segment of the defined      Referring to Figure 4A and 4B, which together
memory map from locations 4000 to 7FFF also        make up Figure 4, there
is shown a block diagram includes a 4K ROM image, an 8K RAM image and
of a multiplexer, MUX, 51 which switches the con - 3    



5                 EP0212152B1                        6 trol signals from
the control logic 50 to the appro -  read" also causes the read strobe
signal to be priate memory module 30 and/or peripheral regis-   coupled via
input B2 to the peripheral read strobe ter 41, thereby achieving the
desired operation.   terminal, the peripheral write  strobe being disabled
The microprocessor read strobe signal is con -     by the logic zero input
via input B3. Hence, the nected to input terminal A0, C0, B1, A2, B2, and
5   peripheral operation is a read, or output of the data, C3. Input
terminal B0, C1, C2, and B3 are tied to a  the data being placed on the
data lines 22 and the logic zero which is effectively a disabling signal.
RAM accepts the data that is present on the data The microprocessor write
strobe signal is con -    lines 22 and is written into the RAM at the
address nected to input terminals A1 and A3. The output of  specified on
the address lines, the address being MUX 51, outputs 0 - 3 are connected to
the   10  the address of the "dummy read" operation. RAM/ROM  read strobe
terminal of the memory        Hence, data is transferred directly from the
pe- modules 30, RAM write strobe terminal of RAM       ripheral register 41
into the RAM and bypasses the 30-1, 30-2, peripheral read strobe terminal,
and   transfer of the data into the microprocessor 10. peripheral write
strobe terminal, respectively. Ad-  RAM1 30-1 and RAM2 30-2 both have ad-
dress signals [err] and A14 are utilized to select  15  dresses
corresponding to the address on the ad - between input terminals A, B, and
C, in accordance  dress line but only a single RAM, i.e., either RAM1 with
the table of Figure 4B. In a normal operation  or RAM2, is selected as a
function of the enable by the microprocessor 10 in which the micropro -
signal. The generation of the proper enable signal cessor is accessing the
memory modules 30          to select the correct RAM, i.e., RAM1 or RAM2,
will and/or the peripheral register 41, the micropro -   20  be discussed
hereinunder. When a write operation cessor is addressing memory space in
which [err]     from memory to the peripheral register 41 is to be and
[err] are a logic one. Hence, the A input termi -  performed,  the
microprocessor  performs  a nals of MUX 51 are selected. In this case the
"dummy read" operation of the address in memory microprocessor read strobe
signal is coupled to the  to be read, and addresses the third 16K area in
RAM/ROM read strobe terminal and is also coupled   25   which [err] is a
logic zero and [err] is a logic one, to the peripheral read strobe terminal
via output  this area having been defined as the data move terminal 2.
Hence, normal reads are made from the  from memory to the peripheral, this
having been ROM 30-3, RAM 30-1, 30-2, or the peripheral        described in
conjunction with Figure 2 above. In register 41 by the microprocessor 10.
When write  this memory space input terminals C are selected. operations
are performed, the microprocessor 10   30  In this case the microprocessor
"dummy read" again addresses address space is which [err] and     causes
the microprocessor read strobe signal to be [err] are both a logic one and
the write strobe signal  coupled to the RAM read terminal and also causes
is coupled to the RAM write strobe terminal or the  the microprocessor read
strobe signal to be coup - peripheral write strobe terminal as a function
of the  led to the peripheral write terminal. Hence, the data particular
address, thereby performing normal write  35  is placed on the data lines
22 from the RAM and operations to the RAM 30 - 1, 30 - 2 or the pe -   the
data present on the data lines 22 is written into ripheral register 41.
the peripheral register 41. Again, the enable signals In an I/O operation,
the microprocessor 10 also  coupled to the memory modules 30 cause data
acts as a controller. When the peripheral register  from a single RAM 30-
1, 30 -2, or ROM 30 - 3 to 41 has data to be transferred, assuming a read
40  place data on the data lines 22. This operation operation of the
peripheral device 45, the data    again bypasses the microprocessor having
to read ready signal is generated by the peripheral con -  the data into an
internal register and then output - troller 40, thereby interrupting the
microprocessor  ting the data to the peripheral controller 41. The 10. The
microprocessor 10 then causes the data    logic zero connected to the input
terminals assures stored in peripheral register 41 to be directly in-   45
the control signal is zero, disabling the particular putted into memory
bypassing the operation of      function. The D input terminals of MUX51
are not reading the data into an internal register of the  utilized in the
preferred embodiment of the present microprocessor and then outputting the
data into   invention. memory  30. The  microprocessor performs a
Referring to Figure 5, there is shown a block "dummy read" of the RAM
address in which the   so  diagram of enable logic 52 of the control logic
50. data is to be stored. The address space addressed  The enable logic 52
generates an enable signal for is the second 16K of the defined memory map
in     each of the memory modules 30- 1, 30-2, 30-3, which [err] and [err]
are a logic one and a logic      and for the peripheral register 41, the
enable signal zero, respectively. This causes the B input termi -  being
coupled to the corresponding enable termi - nals of MUX51 to be selected.
The "dummy read"   55  nal, E, of each module. When the microprocessor from
the microprocessor causes the read strobe     10 is accessing the memory
modules 30 or the signal to be coupled via input B1 to the RAM write
peripheral register 41, the first 16K address space strobe terminal. The
microprocessor "dummy         is utilized and [err] and [err] are both a
logic one, 4    



7                  EP 0 212 152 B1                      8 enabling a first
(2:4) decoder 53. The decoder       exited and the microprocessor continues
to per - decodes the signals associated with address lines    form or
execute its application program or task [err] and [err]. These two signals
identify the par -  which was underway prior to the interrupt. In the
ticular module being addressed. Hence when [err]        preferred
embodiment of the present invention, a is a logic zero and [err] is a logic
zero, the periph -    5   Motorola 68000 microprocessor is utilized, and
the eral register 41 is being addressed by the micro-     steps required to
perform  the various overhead processor, and the enable signal is coupled
to the   operation are minimized. This reduces the amount peripheral
register 41 via an OR gate 57. When [err]    of overhead, thereby reducing
the amount of time and [err] are both a logic one, the ROM module
within the interrupt routine. This reduction in over- 30-3 is being
addressed and the enable signal is  10  head allows the microprocessor to
perform its task directly coupled to the ROM. When the RAM is           and
also act as a direct memory access controller being addressed by the
microprocessor 10, for         and not encounter an over - run condition.
(An address locations between D000 and DFFF, A13 is       over - run
condition occurs when the next piece or a logic zero and [err] is a logic
one, thereby gen -    quantum of data is available in the peripheral reg -
erating an enable signal which enables OR gate 55   15  ister 41 before the
microprocessor has had a allowing accesses to RAM1 30 - 1. Similarly, when
chance to move the previous piece of data.) It will the microprocessor is
addressing memory loca -        be understood by those skilled in the art
that tions EOOO through EFFF of RAM the first decoder      outputting data
from memory 30 to the peripheral 53 decodes A,3 as a logic one and [err] as
a logic      register 41  a similar operation  is performed zero generating
an enable signal which enables OR    20   Namely, a data request signal
from the peripheral gate 56 thereby allowing accesses to RAM2 30- 2.
register is coupled to the microprocessor 10 which In the movement of data
between the peripheral        results in an interrupt to the microprocessor
10. A register 41 and the RAMS 30 - 1, 30 - 2, a second     "dummy read" in
the interrupt routine is then per - (2:4) decoder 54 is enabled which
enables either      formed from the third' 16K memory space in which RAM1
30-1 or RAM2 30-2 as a function of the   25   [err] is a logic zero and
[err] is a logic one. address information signals on address lines [err]
and [err], the corresponding enable signal being        Claims coupled to
the OR gate 57 for enabling the pe- ripheral register 41 and the
corresponding RAM1 or    1. Memory access control circuitry in a data RAM2.
A read or write operation of the peripheral   30    processing system which
includes: register 41 or the RAM 30-1, 30-2 is a function              - a
memory (30) comprising a plurality of of the control signals from the
multiplexer 51.                addressable locations (16 kBytes) for
Referring to Figure 6, there is shown the op -             storing data in
different memory modules erations performed by the interrupt routine of the
(RAMs 30- 1, 30-2, ROM 30- 3), microprocessor. As discussed before, when
the   35          - peripheral units (45) coupled to a pe- peripheral
register 41 is full and contains data               ripheral controller
(40) comprising a pe- ready to be transferred, the data ready signal is
ripheral register (41) which subsequent to generated and is coupled to the
interrupt terminal             the issuance of a data request signal of the
microprocessor 10. The microprocessor                   receives data read
from  said memory performs the operations of the interrupt routine of   40
(30) and which subsequent to the issu- Figure 6. Namely, a first overhead
operation is                ance of a data ready signal transfers data
performed which requires saving the machine state              for writing
into said memory (30), said and initializing a pointer which defines the
memory            data request and data ready signals be - location in
which the data is to be stored. A                  ing generated by said
peripheral con - "dummy read" is then performed to the location in  45
troller (40) whenever occasion arises, which a data access is to be made,
the location              - a processor (10) capable of responding being
defined in address bits [err]  The ad -               to the said data
request and data ready dress space addressed by bits [err]  is suffi -
signals whenever they are received from cient to address any location
within the defined                said peripheral controller (40). 16K.
[err] and [err] are included in the address   50           - a bus (20)
coupling together said mem- signals placed on the address lines 21 which de
-              ory, said peripheral controller (40) and fine which
operation is to be performed, the type of           said  processor (10)
for direct data operation being equated to one of four 16K areas
transfer between the said units (10, 30, as defined by the memory map. as
discussed                     40), said bus comprising above. Once the
"dummy read" operation is per -    55         - a data bus (22) for
transferring the formed, the second overhead operation is executed
data between the said units (10, 30. which essentially restores the pointer
and restores              40), and the machine state. Then the interrupt
routine is 5    
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(2:4) decoder 53. The decoder     exited and the microprocessor continues
to per- decodes the signals associated with address lines  form or execute
its application program  or task [err] and [err]. These two signals
identify the par-   which was underway prior to the interrupt. In the
ticular module being addressed. Hence when [err]     preferred embodiment
of the present invention, a is a logic zero and [err] is a logic zero, the
periph -    5   Motorola 68000 microprocessor is utilized, and the eral
register 41 is being addressed by the micro -  steps required to perform
the various overhead processor, and the enable signal is coupled to the
operation are minimized. This reduces the amount peripheral register 41 via
an OR gate 57. When [err]  of overhead, thereby reducing the amount of time
and [err] are both a logic one, the ROM module       within the interrupt
routine. This reduction in over - 30-3 is being addressed and the enable
signal is  10  head allows the microprocessor to perform its task directly
coupled to the ROM. When the RAM is       and also act as a direct memory
access controller being addressed by the microprocessor 10, for      and
not encounter an over-run condition. (An address locations between D000 and
DFFF, [err] is    over-run condition occurs when the next piece or a logic
zero and [err] is a logic one, thereby gen -  quantum of data is available
in the peripheral reg - erating an enable signal which enables OR gate 55
15  ister 41 before the microprocessor has had a allowing accesses to RAM1
30-1. Similarly, when    chance to move the previous piece of data.) It
will the microprocessor is addressing memory loca-      be understood by
those skilled in the art that tions EOOO through EFFF of RAM the first
decoder   outputting data from memory 30 to the peripheral 53 decodes [err]
as a logic one and [err] as a logic  register 41  a similar operation is
performed. zero generating an enable signal which enables OR   20   Namely,
a data request signal from the peripheral gate 56 thereby allowing accesses
to RAM2 30 - 2.  register is coupled to the microprocessor 10 which In the
movement of data between the peripheral     results in an interrupt to the
microprocessor 10. A register 41 and the RAMS 30 -1, 30 -2, a second
"dummy read" in the interrupt routine is then per - (2:4) decoder 54 is
enabled which enables either   formed from the third 16K memory space in
which RAM1 30 -1 or RAM2 30 - 2 as a function of the   25  [err]  is a
logic zero and [err] is a logic one. address information signals on address
lines A13 and A12, the corresponding enable signal being     Claims coupled
to the OR gate 57 for enabling the pe - ripheral register 41 and the
corresponding RAM1 or  1. Memory access control circuitry in a data RAM2. A
read or write operation of the peripheral  30  processing system which
includes: register 41 or the RAM 30-1, 30-2 is a function          - a
memory (30) comprising a plurality of of the control signals from the
multiplexer 51.            addressable locations (16 kBytes) for Referring
to Figure 6, there is shown the op-           storing data in different
memory modules erations performed by the interrupt routine of the
(RAMs 30-1, 30-2, ROM 30- 3), microprocessor. As discussed before, when the
35       - peripheral units (45) coupled to a pe - peripheral register 41
is full and contains data           ripheral controller (40) comprising a
pe - ready to be transferred, the data ready signal is          ripheral
register (41) which subsequent to generated and is coupled to the interrupt
terminal         the issuance of a data request signal of the
microprocessor 10. The microprocessor                receives data read
from said memory performs the operations of the interrupt routine of  40
(30) and which subsequent to the issu - Figure 6. Namely, a first overhead
operation is            ance of a data ready signal transfers data
performed which requires saving the machine state          for writing into
said memory (30), said and initializing a pointer which defines the memory
data request and data ready signals be - location in which the data is to
be stored. A              ing generated by said peripheral con- "dummy
read" is then performed to the location in  45      troller (40) whenever
occasion arises, which a data access is to be made, the location          -
a processor (10) capable of responding being defined in address bits [err]
. The ad -           to the said data request and data ready dress space
addressed by bits [err]  is suffi -          signals whenever they are
received from cient to address any location within the defined
said peripheral controller (40), 16K. [err] and [err] are included in the
address  50         - a bus (20) coupling together said mem - signals
placed on the address lines 21 which de -          ory, said peripheral
controller (40) and fine which operation is to be performed, the type of
said  processor (10) for direct data operation being equated to one of four
16K areas           transfer between the said units (10, 30, as defined by
the memory map as discussed                  40), said bus comprising
above. Once the "dummy read" operation is per -   55        - a data bus
(22) for transferring the formed, the second overhead operation is executed
data between the said units (10, 30, which essentially restores the pointer
and restores           40), and the machine state. Then the interrupt
routine is 5    



9                  EP0212152B1                          10 - an address bus
(21) for the transfer of                  MEM) whereby data are transferred
address bits,                                            from said
peripheral register (41) to - a first subgroup (14) of the total
said memory (30), and available (16) address bits repre-                  -
a third of said configurations of senting the address access bits   5
said address control bits [err] = "0"; [err] sufficient in number to
[err] = "1") effects direct memory access all of said memory loca-
access in a second direct access tions (16 kBytes), and
data transfer mode (MOVE MEM - a second subgroup (2) of the total
--->  PER) whereby data are available (16) address bits repre-    10
transferred from said memory (30) senting the address control bits
to said peripheral register (41), [err]   for enabling  direct
and whereby transfer of data over said data bus                 - whenever
the first configuration of (22),
said address control bits [err] = "1"; - a control logic circuit (50) to
enable the   15             [err] = "1") is valid, only one de - access to
the data in said memory (30)                      coder means output
terminal de- and/or in said peripheral register (41),
livers an enable signal to the units said control logic circuit comprising
(30-1 or 30-2 or 30-3 or 41) - a  multiplexer (51) steering, under
involved, and control of said address control bits  20               -
whenever the second or third con - [err]   read/write signals [err] read
figuration of said address control and [err] write strobe), supplied to its
bits [err]   = "1 0" or "0 1") is inputs (A0-3, B0-3, C0-3), to the
valid, two decoder means output units involved in said data transfer to
terminals deliver enable signals to effect reading and writing of said data
25             the said units coupled thereto to from or into the accessed
storage lo-                    effect direct transfer of data over cations
of said units involved and                       said data bus (22) between
the two transferring said data over the data                     units so
enabled, bus (22), and                                         and whereby
- address decoder means (52) respon -   30                 data transfer in
the two direct ac - sive (at E of 53/54) to different con -
cess transfer modes is performed figurations of said address control bits
without resorting  to an  internal [err]  to determine by this con -
register of said processor (10), figuration the mode of data transfer
characterized in that between the units involved and to   35        the
processor (10) in response to the receipt of deliver, at output terminals
(55, 56, 57)     the said data request or data ready signals of the said
address decoder means,             performs an interrupt routine (Fig. 6)
which output signals fed to the enable ter-         includes  a  read
command  (Overhead  2: minals (E of 30/41) of the memory
"dummy read") by which modules and of the peripheral register   40      - a
first set of address access bits [err] to enable these to be operational
and               [err] is applied to said address bus (21) to respond to
the said read/write signals             identify the storage locations in
said (RAM/ROM read, RAM write, periph -                  memory (30) for
data access, and a eral read, peripheral write) delivered
second set of at least two address ac - by said multiplexer (51), whereby
45             cess bits [err]  is applied to the - a first of said
configurations of the            address  [err] means (52) of the said
address control bits [err] = "1";            control logic circuit (50) to
enable the [err] ="1 ") enables the processor                 access to the
data in said memory (30) (10) to access in a normal data
and/or in said peripheral register (41), transfer mode the memory (30) or
50          - the said address control bits [err] the  peripheral register
(41) for                are applied to said address decoder reading data
therefrom  or sup -                 means (52) of the control logic circuit
plying data thereto,                             (50) for the determination
of the mode of - a second of said configurations of               data
transfer between the units involved, said address control bits [err] = "1";
55     and [err]="0") effects direct memory                 - read and
write strobe signals [err] read access in a first direct access data
and [err] write) are generated which are transfer mode (MOVE PER - - ->
supplied to the inputs (A0-3, B0-3, 6    



11              EP0212152B1                         12 CO -3) of the
multiplexer (51) for their             ripheral register(41), and steering,
under the control of the address         - a second decoder (54) whose
output control bits, to the units involved in said          terminals  (10,
01) are  respectively data transfer,
coupled always to the peripheral register and further characterized in that
5            (41) and to a different memory module the said decoder means
(52), in response to               (01 of 54 via 55 to 30-1 and via 57 to
the second and third configurations of said               41; 10 of 54 via
56 to 30-2 and via 57 address control bits [err]   = "1 0" or "0
to 41). 1"), steers the said at least two address ac - cess bits [err] ,
after their decoding   10  4. Memory access control circuitry according to
(2:4), to the said decoder means output ter -        claim 2, characterized
in that the multiplexer minals in such different ways that
(51) provides output signal combinations as - whenever the second
configuration of            follows: said address control bits [err]   = "1
- the first read strobe signal and the sec - 0") is valid, two decoder
means output   15          ond read strobe signal in response to a
terminals deliver enable signals to the              read control signal
[err] read) and respective units coupled thereto, and                   to
the  said  one  configuration - whenever the third configuration [err]
[err] = 11) A14 = "0 1") is valid, another pair of                   of
said address control bits; decoder means output terminals deliver   20
- the first write strobe signal and the sec- enable signals to the
respective units               ond write strobe signal in response to a
coupled thereto                                      write control signal
[err] write) and to effect the direct transfer of data over said
to  the  said  one  configuration data bus (22) between the two units
without               (A14/A15 = 11) disrupting the connective integrity of
said data  25          of said address control bits; bus (22) with the
processor (10).                       - the second read strobe signal and
the first write strobe signal in response to a 2. Memory access control
circuitry according to               read control signal [err] read) and
claim 1, characterized in that the output ter -               to the said
second  configuration minals ([err] - 3) of said multiplexer (51) are   30
(A14/A15 = 0 1) coupled to said memory modules (RAM1,
of said address control bits; and RAM2, ROM; 30 - 1, 30 - 2, 30 - 3) and to
said          - the second write strobe signal and the peripheral register
(41) for transferring to them         first read strobe signal in response
to a the read/write strobe control signals, whereby            read control
signal ([err] read) and - a  first output (0) delivers  a  first  35
to  the  said  third  configuration (RAM/ROM) read strobe signal to those
(Al 4/Al 5 = 1 0) memory modules which are capable of
of said address control bits. delivering stored data; - a second output (1)
delivers a first (RAM)  5. Memory access control circuitry according to
write strobe signal to those memory   40        any one of the preceding
claims, characterized modules which are capable of accepting          in
that the peripheral controller (40) produces data for storage;
data ready control signals when the data is to - a third output (2)
delivers a second            be transferred between the peripheral register
(peripheral) read strobe signal to the         (41) and the memory (30),
whereupon the peripheral register (41) to initiate the   45   processor
(10) performs an interrupt routine reading of data therefrom; and
and together with the read control signal [err] - a fourth output (3)
delivers a second           read) produces the required address access
(peripheral) write strobe signal to the         and address control signals
[err]  to peripheral register (41) to initiate the        access the
respective memory module to ef- writing of data therein.               so
fect the data transfer with respect to the pe - ripheral register (41). 3.
Memory access control circuitry according to claim  1, characterized in
that said decoder     6. Memory access control circuitry according to means
(52) comprise                                  any one of the preceding
claims, characterized - a first decoder (53) whose output termi -   55  in
that the desired storage location in a mem - nals (00, 11, 10, 01) are
respectively          ory module which is activated through a select
coupled to each of said memory mod-             control signal at its
enable terminal is ad - ules (30-1, 30-2, 30-3) and said pe-
dressed through the address access bit [err] 7    
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sent over the address bus lines                 - eine erste Untergruppe
(14) der (21) whereby so many address access bits are
insgesamt   verfagbaren   '(16) provided in the said first set of address
bits as             AdreIbits die Adrelzugriffsbits (A,3 are required to
address the memory module                      - Ao) darstellen, die in der
Anzahl selected (12 bits [err] for a memory space    5
ausreichen, auf alle Speicherstellen of 4 kBytes).
(16 kBytes) zuzugreifen und - eine zweite Untergruppe (2) der 7. Memory
access control circuitry according to                   insgesamt
verfUgbaren    (16) claim 6, characterized in that the memory (30)
Adreflbits die AdreBsteuerbits (A15, comprises at least two random access
mod -                    A14) darstellen zum  Ermoglichen ules (RAM  30 -
1, 30 - 2) and at least one                   direkter  DatenObertragung
Ober read - only memory module (ROM  30- 3),                       den
Datenbus (22), each of these memory modules having a plu -            -
eine Steuerlogikschaltung (50), um den rality (4 kBytes) of addressable
locations which         Zugriff auf die Daten in dem Speicher are addressed
by a plurality of address access   is      (30) und/oder in dem
Peripherregister bits [err]  commensurate in their number             (41)
zu ermoglichen, wobei die Steuer - to unequivocally address the total
address               logikschaltung aufweist: space available in each
memory module.                    - einen Multiplexer (51) der unter der
Steuerung der Adrel3steuerbits (A15, Patentansprliche
20              A14), der Lese - /Schreibsignale (UP - Leseimpuls und uP -
Schreibimpuls), 1. Speicherzugriffssteuerungs-Schalttechnik  in
die an seine Eingange (AO-3, BO-3, einem Datenverarbeitungssystem, die
aufweist:               CO -3) geliefert sind, an die an der - einen
Speicher (30) der eine Vielzahl von              DatenObertragung
beteiligten Einhei - adressierbaren Stellen (16 kBytes) zum    25
ten lenkt, um Lesen oder Schreiben Speichern von Daten in unterschiedlichen
der Daten von oder in die zugegriffe- Speichermodulen (RAMs 30-1, 30-2,
nen  Speicherstellen  der beteiligen ROM 30-3) aufweist,
Einheiten zu bewirken und die Daten - periphere Einheiten (45), die an eine
Ober den Datenbus (22) zu Obertra- Periphersteuerungseinrichtung (40) ge-
30            gen. und koppelt sind, die ein Peripherregister (41)
- eine  Adre~dekodiereinrichtung  (52), aufweist, das nachfolgend zur
Ausgabe                  die (bei E von 53/54) auf unter - eines
Datenanforderungssignals Daten                  schiedliche
Konfigurationen   der empfangt, die von dem  Speicher (30)
Adrefsteuerbits (A15, Al 4) antwortet, ausgelesen sind und das nachfolgend
zu   35            um  durch diese Konfiguration den der Ausgabe eines
Daten - Bereitsignals                Modus der DatenObertragung zwi- Daten
zum  Schreiben in den Speicher                   schen den beteiligten
Einheiten zu (30) Ubertragt, wobei das Datenanforde -
bestimmen und an den Ausgangsan - rungssignal und das Daten - Bereitsignal
schlOssen (55, 56, 57) der Adrel3de- durch die
Periphersteuerungseinrichtung   40           kodiereinrichtung
Ausgabesignale zu (40) erzeugt wird, wann immer sich eine
liefern, die an die FreigabeanschlOsse Gelegenheit ergibt,
(E von 30/41) der Speichermodule - ein Prozessor (10) der in der Lage ist,
und des Peripherregisters geliefert auf das Datenanforderungssignal und das
sind, um  jene zu befahigen, be - Daten - Bereitsignal zu antworten, wann
45          triebsbereit zu  sein  und  auf die immer sie von der
Periphersteuerungs -                 Lese/Schreibsignale   (RAM/ROM -
einrichtung (40) empfangen werden,                     Lese,  RAM -
Schreibe,  Peripher - - ein Bus (20) der den Speicher, die Peri -
Schreibe) zu antworten, die von dem phersteuerungseinrichtung (40) und den
Multiplexer (51) geliefert sind, wobei Prozessor (10) zur direkten
DatenUber-   50            - eine Erste der Konfigurationen der tragung
zwischen den Einheiten (10, 30,                  Adrel3steuerbits (Al5 =
"1"; A14 = 40) zusammenkoppelt, wobei der Bus                       "11")
den Prozessor (10) befahigt, aufweist:
auf den Speicher (30) oder das - einen Datenbus (22) zum Obertragen
Peripherregister  (41)  in  einem der Daten zwischen den Einheiten (10,  55
normalen Daten~bertragungsmodus 30, 40), und
zuzugreifen, um daraus Daten zu - einen Adrel3bus (21) zur Obertragung
Lesen oder dorthin Daten zu lie- von AdreBbits, wobei
fern, 8    
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Konfigurationen                 um den Zugriff auf die Daten in dem der
Adrelsteuerbits (A1s =  "1";                Speicher (30) und oder in dem
Peri- Al4 = "O") direkten Speicherzugriff             pherregister (41) zu
erm6glichen, in einem  ersten  Direktzugriffs -           - die
Adrel3steuerbits (Ais, A14) an die Daten0bertragungsmodus  (MOVE    5
Adre~dekodiereinrichtung (52) der Steu- PER - -->  MEM) bewirkt, wobei
erlogikschaltung (50) angelegt werden Daten von dem  Peripherregister
zur Bestimmung des Modus der Daten - (41) an den Speicher (30) Obertra -
Obertragung zwischen den beteiligten gen werden, und
Einheiten, und - eine Dritte der Konfigurationen der   10     - Lese -
und   Schreib - Impulssignale Adrel3steuerbits (A15 = "O"; A14 =
(P - Lese und iuP-Schreibe) erzeugt "1 ") direkten Speicherzugriff in ei -
werden, die an die Eingange (AO - 3, nem  zweiten Direktzugriffs - Da -
BO-3, CO-3) des Multiplexers (51) zu ten0bertragungsmodus    (MOVE
deren Lenkung geliefert werden unter der MEM  - - -> PER) bewirkt, wo -
15           Steuerung der Adrelsteuerbits an die an durch Daten von dem
Speicher                  der DatenObertragung beteiligten Ein - (30) zu
dem  Peripherregister (41)             heiten, Obertragen werden,
und weiterhin dadurch gekennzeichnet, daB und wobei
die Dekodiereinrichtung (52) als Antwort auf - wann immer die erste
Konfiguration   20      die zweite und dritte Konfiguration der Adre3 - der
AdreBsteuerbits (A15 = "1"; A14          steuerbits (A1s, A14 = "1 0" oder
"O 1") die -   "1")  gOltig  ist,  nur  ein            mindestens zwei
AdreBzugriffsbits (A13, A12) Dekodiereirrichtungs -
nach  deren  Dekodierung  (2:4)  an  die AusgangsanschluB ein
Freigabesignal          Dekodiereinrichtungs - AusgangsanschlOsse in an die
beteiligten Einheiten (30-1   25      solch unterschiedlichen Weisen lenkt,
daB oder 30-2 oder 30-3 oder 41) lie -              - wann immer die zweite
Konfiguration der fert, und
Adrelsteuerbits (A15, A14 = "1 0") gOltig --wann immer die zweite oder
dritte                ist, zwei  Dekodiereinrichtungs-Aus- Konfiguration
der  AdreBsteuerbits              gangsanschlOsse Freigabesignale an die
(Ais, A14 = "1 O" oder "O 1") gOltig  30          jeweils daran gekoppelten
Einheiten lie- ist, zwei Dekodiereinrichtungs-Aus-               fert, und
gangsanschlOsse Freigabesignale an              - wann immer die dritte
Konfiguration (A15, die daran gekoppelten Einheiten lie -             A14 =
"0 1") gUltig ist, ein weiteres Paar fert, urn direkte Obertragung von Da-
von  Dekodiereinrichtungs - Ausgangs - ten Ober den Datenbus (22) zwischen
35          anschlUssen Freigabesignale an die je - den zwei derart
freigegebenen Ein -               weils daran gekoppelten Einheiten
liefert, heiten zu bewirken,                          um die direkte
Obertragung von Daten Ober und wodurch
den Datenbus (22) zwischen den zwei Einhei - - DatenObertragung  in  den
zwei             ten zu bewirken, ohne die verbindungsmaBige Direktzugriffs
- Obertragungsmodi   40       Integritat des Datenbusses (22) mit dem Pro-
ausgef~hrt wird, ohne auf ein internes       zessor (10) zu st6ren.
Register des Prozessors (10) zurOck- zugreifen,
2. Speicherzugriffssteuer - Schalttechnik  gem9B dadurch gekennzeichnet,
daB                         Anspruch 1, dadurch gekennzeichnet, daB die der
Prozessor (10) als Antwort auf den Emp-   45    AusgangsanschlUsse (0-3)
des Multiplexers fang des Datenanforderungsignals oder des           (51)
an die Speichermodule (RAM 1, RAM 2, Daten - Bereitsignals eine Interrupt-
Routine       ROM; 30 -1, 30 - 2, 30 - 3) und an das Peri - (Fig. 6)
ausfOhrt, welche einen Lesebefehl          pherregister (41) gekoppelt
sind, um  die (Overhead 2: "Dummy Read") einschlielt,
Lese/Schreibimpulssteuersignale  an  sie  zu wodurch
so      Obertragen, wobei - ein erster Satz von Adrel3zugriffsbits (A11
- ein erster Ausgang (0) ein erstes (RAM - - Ao) an den AdreBbus (21)
angelegt                 ROM) Leseimpulssignal an jene Spei - wird, um  die
Speicherstellen in dem                chermodule liefert, die in der Lage
sind, Speicher (30) fOr Datenzugriff zu identi -          gespeicherte
Daten zu liefern; fizieren und ein zweiter Satz von wenig -   55    - ein
zweiter Ausgang (1) ein erstes (RAM) stens zwei AdreBzugriffsbits (Al3, A1
2) an         Leseimpulssignal an jene Speichermo- die
Adrefdekodiereinrichtung (52) der               dule liefert, die in der
Lage sind, Daten Steuerlogikschaltung (50) angelegt wird,            zum
Speichern anzunehmen; 9    



17                 EP0212 152 B1                       18 - ein dritter
Ausgang  (2) ein zweites            sor (10) eine Interrupt-Routine
ausffhrt und (Peripher -) Leseimpulssignal an das           zusammen mit
dem  Lesesteuersignal (uLP- Peripherregister (41) liefert, um das Le -
Lese) die erforderlichen Adrefzugriffs- und sen von Daten daraus
einzuleiten; und           AdreBsteuersignale (AO - A15) erzeugt, um - ein
vierter Ausgang  (3) ein zweites   5        auf das jeweilige Speichermodul
zuzugreifen, (Peripher-) Schreibimpulssignal an das          um die
Datenitbertragung bezfglich des Peri - Peripherregister (41) liefert, um
das          pherregisters (41) zu bewirken. Schreiben von Daten darin
einzuleiten. 6. Speicherzugriffssteuer - Schalttechnik  gemaB 3.
Speicherzugriffssteuer - Schalttechnik  gemaB   10   einem  der
vorhergehenden Ansprfche, da - Anspruch 1, dadurch gekennzeichnet, daB die
durch gekennzeichnet, daB die gewunschte Dekodiereinrichtung (52) aufweist:
Speicherstelle in einem  Speichermodul, das - einen ersten Dekodierer (53),
dessen            durch  ein AuswghIsteuersignal an  seinem
Ausgangsanschlflsse (00, 11,10, 01) je -        FreigabeanschlaB  aktiviert
ist, durch  die wails mit jedem  der Speichermodule   15
AdreBzugriffsbitsignale (A,1  - Ao) adressiert (30 -1, 30 - 2, 30 - 3) und
dem  Peri -        wird, die Ober die Adrelbusleitungen (21) pherregister
(41) gekoppelt sind, und          Obersandt werden, wodurch so viele Spei -
- einen zweiten Dekodierer (54), dessen          cherzugriffsbits  in  dem
ersten  Satz von Ausgangsanschlfisse  (10, 01) jeweils          Adrelbits
bereitgestellt sind, wie erforderlich immer mit dem Peripherregister (41)
und   20   sind, um das ausgewAhIte Speichermodul (12 mit einem
unterschiedlichen Speicher-          Bits A1,  - Ao fUr einen
Speicherrahmen von 4 modul (01 von 54 Ober 55 an 30-1 und           kBytes)
zu adressieren. Ober 57 an 41; 10 von 54 Ober 56 an 30-2 und Ober 57 an 41)
gekoppelt           7. Speicherzugriffssteuer - Schalttechnik  gemaB sind.
25      Anspruch 6, dadurch gekennzeichnet, daB. der Speicher (30)
wenigstens zwei Direktzugriffs - 4. Speicherzugriffssteuer - Schaittechnik
gemaB        module (RAM 30-1, 30-2) und wenigstens Anspruch 2, dadurch
gekennzeichnet, daB der         ein Nur-Lese-Speichermodul (ROM  30-3)
Multiplexer (51) Ausgangssignalkombinationen        aufweist, wobei jedes
dieser Speichermodule wie folgt bereitstellt:                     30
eine Vielzahl (4 kBytes) von adressierbaren - das erste  Leseimpulssignal
und das            Stellen aufweist, die durch eine Vielzahl von zweite
Leseimpulssignal als Antwort auf        Adrefzugriffsbits (A,, - Ao)
adressiert wer- ein Lesesteuersignal (uP-Lese) und auf         den, die in
ihrer Zahl entsprechen, um den in die eine Konfiguration (Al4/Al5 - 1 1)
jedem  Speichermodul verfOgbaren AdreB- der AdreBsteuerbits;
35      speicherraum unzweideutig zu adressieren. - das erste
Schreibimpulssignal und das zweite Schreibimpulssignal als Antwort
Revendications auf  ein  Schreibsteuersignal  (liP - Schreibe) und auf die
eine Konfiguration    1. Circuit de commande d'accbs memoire dans (Al 4/Al
5 = 1 1) der Adreisteuerbits;  40     un systeme de traitement de donnees
qui in- - das zweite Leseimpulssignal und das            clut: erste
Schreibimpulssignal als Antwort auf         - une m~moire (30) comprenant
une plu - ein Schreibsteuersignal (aP - Lese) und             ralit6 de
positions adressables (16 kilo- auf die zweite Konfiguration (Al4/A15 =
bytes) pour m6moriser des donnees 0 1) der AdreBsteuerbits; und          45
dans diff6rents modules de memoire - das zweite Schreibimpulssignal und das
(RAM 30-1, RAM 30-2, ROM 30- 3); erste Leseimpulssignal als Antwort auf
- des unites p6ripheriques (45) couplees a ein Lesesteuersignal (uP - Lese)
und auf            un controleur de p6riph6rique (40) corn - die dritte
Konfiguration (A14/At5 = 1 0)            prenant un registre pdriph6rique
(41) qui, der Adrellsteuerbits.                 so
cons6cutivement a l'emission d'un signal de demande de donn6es, regoit des
5. Speicherzugriffssteuer-Schalttechnik  gemaB               donnees lues a
partir de ladite memoire einem  der vorhergehenden Ansprfche, da-
(30) et qui, cons6cutivement a l'emission durch gekennzeichnet, daB die
Periphersteue-             d'un signal de donn6es pretes, transfere
rungseinrichtung (40) Daten-Bereit-Steuer-   55          des donnees pour
une ecriture dans la- signale erzeugt, wenn die Daten zwischen dam
dite memoire (30), lesdits signaux de Peripherregister (41) und dem
Speicher (30)              demande de donnees et de donrnees Obertragen
werden sollen, worauf der Prozes -            pretes etant g~ner6s par
ledit controleur 1 0                     |l~l  ll |11| 11    
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(40) chaque fois que                  aux bornes de sortie (55, 56, 57)
I'occasion se presente;                               desdits   moyens   de
decodage un processeur (10) capable de r6pondre                d'adresse,
des signaux de sortie ali- auxdits signaux de demande de donnees
mentant les bornes de validation (E de et de donnees pretes chaque fois
qu'ils   5           30/41) des modules de memoire et du sont regus a
partir dudit controleur de              registre p6ripherique pour les
valider peripherique (40);                                    pour qu'ils
soient operationnels et de un bus (20) couplant ensemble ladite
r6pondre   auxdits  signaux   de m6moire, ledit contr6leur de periph6ri -
lecture/6criture  (lecture  RAM/ROM, que (40) et ledit processeur (10) pour
un   10        6criture RAM, lecture p6ripherique, transfert direct de
donn6es entre lesdites            6criture p6ripherique) d6livres par le -
unit6s (10, 30, 40), ledit bus comprenant             dit multiplexeur
(51), par lequel: - une premiere desdites configura - - un bus de donnees
(22) pour trans -                   tions desdits bits de commande f6rer
les donnees entre lesdites unit6s   15          d'adresse (A1s = "1", A14 =
"1") (10, 30, 40), et                                      valide le
processeur (10) pour ac - - un bus d'adresse (21) pour le transfert
ceder dans un mode de transfert de bits d'adresse,
de donn~es normal a la m6moire - un premier sous - groupe (14) de la
(30) ou au registre p6riph6rique totalite (16) des bits d'adresse   20
(41) pour lire des donnees a partir disponibles representant les bits
de la ou pour lui fournir des don - d'accbs d'adresse (A,3 - Ao) en
nees, nombre suffisant pour acceder a                  - une deuxibme
desdites configura - toutes lesdites positions m6moire
tions desdits bits de commande (16 kilobytes), et               25
d'adresse (A,5 = "ll, A,4 = "o") - un deuxitme sous-groupe (2) de
effectue un accbs m6moire direct la totalite (16) des bits d'adresse
dans un premier mode de transfert disponibles repr6sentant les bits de
de  donn6es  a  acces  direct commande d'adresse (A1s, A14)
(TRANSF PER -> MEM) par le- pour valider un transfert direct de   30
quel des donn6es sont transf~r6es donn6es sur ledit bus de donn6es
a partir dudit registre p6riph6rique (22);
(41) vers ladite m6moire (30), et un circuit logique de commande (50)
- une troisibme desdites configura- pour valider l'accbs aux donn6es dans
tions desdits bits de commande ladite memoire (30) et/ou dans ledit re-
35           d'adresse (A1s = "o", A14 = "1") gistre periph6rique (41),
ledit circuit lo-             effectue un accbs m6moire direct gique de
commande comprenant:                           dans  un  deuxieme  mode  de
- un multiplexeur (51) dirigeant, sous le              transfert de donnees
a accbs direct contr8le desdits bits de commande
(TRANSF. MEM -> PER) par le - d'adresse (Als, A14), des signaux de   40
quel des donn6es sont transf6r6es lecture/ecriture (impulsions de lecture
a partir de ladite memoire (30) vers aP et d'ecriture aP), fournis a ses
ledit registre peripherique (41), entrees (AO - 3, BO - 3, C0 - 3), vers
et par lequel: les  unites  impliqu6es  dans  ledit             - chaque
fois que la premikre configu - transfert de donn6es pour effectuer la  45
ration desdits bits de commande lecture et l'ecriture desdites donnees
d'adresse (A, = "1 ", Al4 = "1") est a partir des ou dans les positions
valable, seule une bome de sortie des m6moire accedees desdites unit6s
moyens de d6codage delivre un si- impliqu6es  et transferant lesdites
gnal de validation auxdites unit6s donnees sur le bus de donnees (22),  5o
(30-1, 30-2, 30-3 ou 41) impli- et
quees, et - des moyens de decodage d'adresse                 - chaque fois
que la deuxibme ou la (52) sensibles (en E de 53/54) a dif -
troisibme configuration desdits bits de f6rentes configurations desdits
bits de            commande d'adresse (A1s, Al 4 commande d'adresse (Al5,
Al4) pour  5s             "10" ou "01") est valable, deux bor- determiner
par cette configuration le              nes de sortie des moyens de deco -
mode de transfert des donn6es entre                dage d6livrent des
signaux de vali - les unites impliqu6es et pour d6livrer,            dation
auxdites unit6s qui y sont 11    
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effectuer un transfert           - chaque fois quo la troisibme configura -
direct de donn6es sur ledit bus de               tion (A15, A14 = "01") est
valable, une donnees (22) entre les deux unites               autre paire
de bornes de sortie des ainsi validees,
moyens de decodage delivre des si - et par lequel:                        s
gnaux de validation aux unites respecti - - le transfert de donn6es dans
les deux            ves qui y sont couplees; modes de transfert a acces
direct est       pour effectuer le transfert direct de donn6es execute sans
avoir recours a un re -        sur ledit bus de donnees (22) entre les deux
gistre interne dudit processeur (10);       unites sans rompre l'int6grite
connective dudit caract6rise en ce quo le processeur (10), en   io  bus de
donnees (22) avec le processeur (10). reponse a la reception desdits
signaux de de - mande de donnees ou de donn6es pretes,         2. Circuit
de commande d'acces m6moire selon ex6cute un sous-programme d'interruption
la revendication 1, caracterise on co quo les (fig. 6) qui inclut une
instruction de lecture     bornes de sortie (0 a 3) dudit multiplexeur (51)
(Annexe 2: "lecture fictive") par laquelle:  15    sont coupl6es auxdits
modules de memoire - un premier jeu de bits d'accbs d'adresse      (RAM 1,
RAM2, ROM; 30- 1, 30-2, 30-3) et (A1l -  Ao) est applique audit bus
audit registre p6ripherique (41) pour y trans- d'adresse (21) pour
identifier les posi-      f6rer les signaux de commando d'impulsion de
tions m6moire dans ladite memoire (30)        lecture/6criture, moyen par
lequel: pour l'acces a des donn6es, et un   20           - une premibre
sortie (0) d6livre un pre- deuxibme jeu d'au moins deux bits
mier signal d'impulsion  de  lecture d'acces d'adresse (AI3, Al2) est appli
-           (RAM/ROM) aux modules de memoire qu6 aux moyens de d6codage
d'adresse               qui sont capables de delivrer des don- (52) du
circuit logique de commande (50)           nees m6moris6es; pour valider
l'acces aux donnees dans   25       - une deuxieme sortie (1) delivre un
pre - ladite m6moire (30) et/ou dans ledit re-           mier signal
d'impulsion d'criture (RAM) gistre p6ripherique (41);
aux modules de m6moire qui sont ca- - lesdits bits de commande d'adresse
pables d'accepter des donn6es pour les (A1 5s. A. 4) sont appliques auxdits
moyens        m6moriser; de d6codage d'adresse (52) du circuit  3o        -
une  troisieme sortie  (2) delivre un logique de commande (50) pour la de -
deuxieme signal d'impulsion de lecture termination du mode de transfert des
(peripherique) au registre periph6rique donn6es entre les unit6s
impliquees; et           (41) pour initier la lecture de donn6es a - des
signaux d'impulsion de lecture et              partir de celui - ci; et
d'ecriture (lecture u.P et 6criture tLP) sont  35  - une quatrieme sortie
(3) delivre un gen6res, qui sont fournis aux entrees              deuxieme
signal d'impulsion d'6criture (AO -3, BO -3, CO -3) du multiplexeur
(peripherique) au registre p6ripherique (51) pour etre dirig6s, sous 18
contr6le          (41) pour initier rNcriture de donn6es des bits de
commando d'adresse, vers               dans colui - ci. les unites
impliquees dans ledit transfert  40 de donn6es;
3  Circuit de commande d'acces memoire solon et de plus caracteris6 en ce
quo lesdits          la revendication 1, caract6ris6 en ce quo les - moyens
de decodage (52), en reponse aux            dits moyens de decodage (52)
comprennent: douxieme et troisibme configurations desdits          - un
premier d6codeur (53) dont les bor - bits de commande dadresse (A1r, A14 =
"10"   45         nes de sortie (00, 11, 10, 01) sont res- ou "01"),
dirigent lesdits au moins deux bits           pectivement coupl6es a chacun
desdits d'acces d'adresse (A13, A12), apres leur de-            modules de
memoire (30- 1, 30-2, 30- codage (2/4), vers les bornes de sortie desdits
3) et audit registre p6riph6rique (41); et moyens de d6codage de manieres
differentes            - un deuxieme d6codeur (54) dont les telles quo:
50            bornes de sortie (10, 01) sont respecti - - chaque fois quo
la deuxieme configura-.            vement couplees toujours au registre
tion desdits bits de commande d'adresse            p6riph6rique (41) et a
un module de (AIs, A14 =  "10") est valable, deux               memoire
diff6rent (01 de 54 via 55 a bornes de sortie des moyens de d6co-
30-1 et via 57 a 41; 10 de 54 via 56 a dage delivrent des signaux de
validation  5s       30-2 et via 57 a 41). aux unit6s respectives qui y
sont cou- pl6es; et                                 4. Circuit de commande
d'accbs m6moire solon Ia revendication 2, caract6ris6 en ce quo le 12
llllll lll~  ll~    
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fournit des combinaisons de      espace memoire de 4 kilobytes). signaux de
sortie comme suit: - le premier signal d'impulsion de lecture   7. Circuit
de commande d'acces m6moire selon et le deuxieme signal diimpulsion de
la revendication 6, caract6rise en ce que la lecture en r6ponse a un signal
de corn -    s  m6moire (30) comprend au moins deux mo - mande de lecture
(lecture aP) et a ladite     dules a accbs direct (RAM 30- 1, RAM 30-2)
premiere configuration (Al4, Als = nile)      et au moins un module de
memoire morte desdits bits de commande d'adresse;           (ROM  30-3),
chacun de ces modules de - le premier signal d'impulsion d'6criture et
m6moire ayant une pluralite (4 kilobytes) de le deuxieme signal
d'impulsion.d'6criture   10  positions adressables qui sont adress6es par
en r6ponse a un signal de commande.           une pluralite de bits d'acces
d'adresse (Au  - d'6criture (ecriture aP) et a ladite pre-     Ao) dont le
nombre est appropri6 a l'adressage miere configuration (A,4. Als = "11")
univoque de l'espace d'adressage total dispo - desdits bits de commande
d'adresse;           nible dans chaque module de m6moire. - le deuxieme
signal d'impulsion de lec-   15 ture et le premier signal d'impulsion
d'6criture en r6ponse a un signal de commande de lecture (lecture aP) et a
ladite deuxieme configuration (A14, Al5 =  "01") desdits bits de commande
20 d'adresse; et - le deuxieme signal d'impulsion d'6criture et le premier
signal d'impulsion de lec - ture en reponse a un signal de com - mande de
lecture (lecture aP) et a ladite  25 troisibme configuration (A,4, Ai5 =
"10") desdits bits de commande d'adresse; 5. Circuit de commande d'acces
m6moire selon l'une quelconque des revendications pr6ce -   30 dentes,
caract6ris6 en ce que le contr8leur de p6ripherique (40) produit des
signaux de commande de donnees pretes lorsque les donnees doivent etre
transferees entre le re- gistre p6ripherique (41) et la memoire (30),  35
apres quoi le processeur (10) ex6cute un sous - programme d'interruption
et, conjointe - ment avec le signal de commande de lecture (lecture aP),
produit les signaux d'acces d'adresse et de commande d'adresse (Ao -   40
Al 5) exig6s pour acceder au module de me - moire respectif pour effectuer
le transfert des donnees relativement au registre periph6rique (41). 45 6.
Circuit de commande d'accbs memoire selon l'une quelconque des
revendications. pr6ce - dentes. caracterise en ce que la position me -
moire d6siree dans un module de m6moire qui est active par un signal de
commande selectif  so a sa borne de validation est adressee par
l'intermediaire des signaux binaires d'acces d'adresse (A,, - Ao) envoyes
sur les lignes du bus d'adresse (21), moyen par lequel au - tant de bits
d'acces d'adresse que necessaires   55 sont fournis dans ledit premier jeu
de bits d'adresse pour l'adressage du module de memoire choisi (12 bits A,1
- Ao pour un 13                  1l~lllll l1  l  l1    


