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the user's demand, e.g., when the number of RAMS should be increased or
decreased or when the specifi- Field of the Invention
cations of the control circuits should be changed, it is necessary to
redesign the portions of the CPU core The present invention relates to a
CPU (Central  5  where the specifications should be changed and to ad-
Processing Unit) core suitable for use in a single-chip  equately
distribute the functions to the CPU core and the microcomputer and which is
operable at high speed and  peripheral circuits to be connected to the CPU
core. This small in chip size.                               kind of CPU
core, therefore, is notfully satisfactory when it comes to the ease of
connection of peripheral circuits Description of the Prior Art
10 and the design freedom available for the peripheral cir- cuits
(ELECTRONIQUE APPLICATIONS, No. 50, Octo- In the field of the art to which
the present invention  ber-November 1986, pages 71-77, Paris, FR; R. KAN-
pertains, elaborate technologies have been reported by  NENBERG: "La
programmation de microprocesseurs Yamada et al in "8-Bit Flexible
Microcontroller", the Insti-  personnalies"). tute of Electronics and
Communication Engineers of Ja-  15  Hence, the configuration of a CPU core
has decisive pan, Materials for Study Meeting, SSD86-92, pp. 7-12,
influence on the design freedome of peripheral circuits 1986 (hereinafter
referred to as document 1), and also  and the chip size. When a CPU core
has a great number reported in "Opening of CPU Core ASIC Age", Nikkei  of
components, the user-oriented selectable range of Microdevices, No. 1989-1,
pp. 35-43, BP Company   specifications is extremely limited and the chip
size is (hereinafter referred to as document 2).      20 increased. The
resultant CPU core would be contrary to There is an increasing demand for a
single-chip mi-    the intention, i.e., a broad range of applications. If
the crocomputer which allows peripheral circuits matching  number of
components of a CPU is relatively small, the particular applicationsto be
buiit therein without consum-  design freedom of peripheral circuits will
be enhanced ing a long timefor development. To meet such a demand,  and the
chip-size will be reduced. Such a CPU, however, the document 1 proposes a
core device in the form of a  25 would increase the user's burden
concerning the design CPU core to which desired peripheral circuits may be
in-  of peripheral circuits and would require manifold terconnected
according to the user's needs. This kind of  know-hows on CPUs for the
connection of peripheral cir- single-chip microcomputer or so-called ASIC
microcom-  cuits to the CPU core. This impedes the reduction of de- puter
chip will have optimum specifications matching a  veloping time which is
the object of an ASIC microcom- desired application.
30 puter. Thus, a CPU core for an ASIC microcomputer A CPU core intended
for the above purpose has to  which allows various kinds of peripheral
circuits to be ef- adapt itself to various kinds of applications. Hence,
pre-    ficiently and easily connected thereto, i. e., which has requisites
with such a CPU core are, among others, rapid  ample design freedom has not
been reported yet. operation processing, extended design freedom, ease of
connection of peripheral circuits, small exclusive area, a  35 SUMMARY OF
THE INVENTION broad operable range (voltage, temperature and so forth). The
document 1 teaches a CPU core made up of  It is therefore an object of the
present invention to various blocks such as a CPU block, interrupt control
provide a CPU core which is operable at high speed and block, an
input/output control block, and a RAM, and con-  occupies a minimum of
exclusive area, enhances the de- figured to execute instruction processing
by sixteen bits 40 sign freedom of peripheral circuits, and promotes the
for the purpose of promoting high-speed operations.  ease of connection
with peripheral circuits. However, a CPU core having the above configura-
A CPU core of the present invention as claimed in tion has some problems
left unsolved. Namely, increas-  claim 1 includes an internal resource made
up of various ing the processing speed and reducing the exclusive  kinds of
registers, and a controller a bus control circuit area for a CPU core are
contradictory to each other. 45 which controls the input and output of data
and others Fetching an instruction from a ROM, executing pipeline  among
various kinds of buses. A terminal group has a processing, and providing
the processing system with a  plurality of terminals for interconnecting
the CPU core to 16-bit width as disclosed in the document 1 are typical  a
peripheral circuit and an external memory. The buses approaches available
for enhancing high-speed opera-  comprise an internal bus to which
individual circuits in- tions. However, all of such approaches would
complicate  50 corporated in the CPU core are interconnected, a data the
hardware of an 8-bit microcomputer and would in-  bus interconnected
between the CPU core and the ex- crease the exclusive area for the CPU core
due to the  ternal memory for allowing data to be inputted and out-
increase in processing speed.                     putted between the CPU
core and the external memory, The prior art CPU core includes RAMs, clock
gen-  and a peripheral data bus interconnected between the erators, and
various control circuits therein and is satis- 55 CPU core and the
peripheral circuit for allowing data to factory so long as a desired
application can be imple-  be inputted and outputted between the CPU core
and mented by the specifications of such built-in compo-    the peripheral
circuit. The input and output terminals of nents. However, when the
specifications cannot meet  all of the circuit portions constituting the
internal resource 2    



3                 EP0404132B1                      4 are interconnected to
the internal bus. The bus control  shown, the CPU core has an internal
resource 10 having circuit has input and output terminals interconnected to
registers which are interconnected to a single internal the internal bus,
data bus, and peripheral data bus for  bus 11 in a so-called single bus
configuration. A control- controlling the input and output of data and
others among  ler 20 supervises the entire CPU core by decoding in- the
buses and comprises first control means for control-  5  structions and
delivering various kinds of control signals. ling input and output of data
between said internal bus  The controller 20 interchanges signals with the
outside and said data bus and second control means for control-  of the CPU
core. ling input and output of data between said internal bus  The internal
resource 10 has an accumulator (ACC) and said peripheral data bus.
12 for storing the results of arithmetic and logical opera- The present
invention enhances efficient manipula-  10 tions, a B register 12 which is
a general-purpose working tion of peripheral circuits, reduces the chip
size, and al-    register, a stack pointer 14 for pointing a location of a
lows desired peripheral circuits to be designed with  stack memory or
similar storage from which data should greater freedom than the prior art.
be read out, a condition code register 15, an arithmetic In accordance with
the present invention, the bus  and logic unit (ALU) 16 for performing
arithmetic and log- control circuit eliminates the problem particular to a
CPU  15 ic operations, an upper program counter 1 7H and a lower having a
single bus structure as will be described,  program counter 17L for
memorizing the location of an speeds up processing, and reduces chip size.
instruction which should be read out next, etc. All these Further as
claimed in claim 5, the bus control circuit    components of the internal
resource 10 are interconnect- precharges the peripheral data bus prior to
the input of  ed to the internal bus 11. data from the peripheral data bus,
whereby the individual 20  The controller 20 has temporary registers 21 X
and peripheral circuits are desirably scaled down and the  21Y each for
temporarily storing data, an instruction reg- data interchange is sped up.
ister 22 for temporarily storing an instruction, an instruc- tion decoder
23 for decoding an instruction lodged in the BRIEF DESCRIPTION OF THE
DRAWINGS                  instruction register 22 to generate various kinds
of con- 25 trol signals, a timing control circuit 24, a peripheral ad- The
objects and features of the present invention will  dress latch 25 for
latching a peripheral address (address become more apparent from the
consideration of the fol-    of a peripheral circuit), an upper external
memory ad- lowing detailed description taken in conjunction with the  dress
latch 26H and a lower external memory address accompanying drawings in
which:                    latch 26L for latching an address of an external
memory, 30 and a bus control circuit 27. FIGS. 1A and 1 B are block
diagrams schematically  The timing control circuit 24 is operated by a
reset showing a CPU core embodying the present inven-  signal RES and a
clock signal CLK which are fed thereto tion;
from the outside and, in turn, generates timing signals FIG. 2 is a timing
chart demonstrating a specific  [err] which are necessary the execution of
instruc- operation of the CPU core of FIGS. 1 A and 1 B for 35 tions and
other various control timing signals meant for executing an instruction;
various sections of the CPU core. Further, the timing con- FIG. 3 is a
block diagram schematically showing a  trol circuit 24 delivers to the
outside a synchronizing sig- specific construction of a bus control circuit
included  nal SYNC which is a timing signal for causing a periph- in the
CPU core of FIG. 1 and an arrangement asso-  eral circuit or similar
circuit into connection with the CPU ciated therewith;
40 core, a clock output signal CLKOUT, an input timing sig- FIG. 4
isatiming chart representative of a procedure  nal [err] an output timing
signal [err] an input timing sig- for interconnecting the bus control
circuit of FIG. 3  nal [err] assigned to peripheral data, an output timing
and an external memory;                         signal [err]  also assigned
to peripheral data, etc. The FIG. 5 is a timing chart representative of a
procedure  bus control circuit 27 is interconnected between the in- for
interconnecting the bus control circuit of FIG. 3  45 ternal bus 11 and a
data bus DB and a peripheral data and a peripheral circuit;
bus PDB so as to control the input and output of data FIG. 6 is a diagram
showing in detail a connection  thereto. part between an internal bus
included in the bus con-  The terminal group 30 has terminals 31-1 and 31-2
trol circuit of FIG. 3 and a peripheral data bus; and  to which the reset
signal RES and clock signal CLK are FIGS. 7A and 7B are diagrams each
schematically  50 respectively applied as control inputs, and terminals
32-1 showing a particular construction of the peripheral  to 32-6 from
which the clock output signal CLKOUT, syn- circuit shown in FIG. 3.
chronizing signal SYNC, input timing signal [err] output timing signal
[err] peripheral input timing signal [err] DESCRIPTION OF THE PREFERRED
and peripheral output timing signal [err] are fed out as EMBODIMENT
55 timing outputs. The terminal group 30 also has an output terminal
assigned to the address bus AB, an input and Referring to FIGS. 1 A and 1 B
of the drawings, a CPU  an output terminal assigned to the data bus DB, an
out- core embodying the present invention is shown. As  put terminal
assigned to a peripheral address bus PAB, 3    



5                 EP0404132B1                       6 and an input and an
output terminal assigned to a pe-   An addition instruction is executed as
outlined ripheral data bus PDB, all of which are collectively rep-  above.
When the objects of operation exist within the in- resented by a single
block in FIG. 1 B and adapted for  ternal resource 10 having the
accumulator 12, B register the connection with the outside.
13, stack pointer 14 and so forth, the instruction decoder The operation of
the CPU core having the above  5  23 delivers control signals such that
data stored in reg- construction will be described with reference to FIG. 2
isters of interest of the internal resource 10 are read out and bytakingthe
execution of a relativelysimpleaddition  and fed to the internal bus 11,
instead of data being instruction as an example.
fetched via the peripheral data bus PDB. Then, instruc- In FIG. 2,
successive instruction processing cycles  tion processing cycles will be
executed in the same man- 11, 12 and so forth each is constituted by four
successive  10 ner as with the addition instruction. timing states S1 to S4
which occur in synchronism with  With the illustrative embodiment,
therefore, external the basic timing signals 01 to [err] respectively. In
the tim-  peripheral circuits interconnected to the peripheral data ing
state S4 of the instruction processing cycle which im-  bus PDB can be
dealt with in the same manner as the mediately precedes the cycle I1 and
the timing states S1  internal resource 10 with respect to timing. This is
suc- and S2 of the cycle I1, an instruction is fetched from an  15 cessful
in enhancing the efficient manipulation of periph- external memory, not
shown, to the instruction register  eral circuits. Moreover, an oscillation
circuit, a CPU con- 22viathe data bus DB, buscontrol circuit 27, and
internal  trol circuit for executing stops, halts and other similar bus 11.
The address of the external memory is indicated  power-down control, a ROM,
a RAM, an interruption cir- by the program counters 1 7H and 1 7L and fed
to the ex-  cuit and other various kinds of cicuitry are connectable ternal
memory over the address bus AB.          20 to the CPU core as peripheral
circuits. Hence, peripheral The instruction decoder 23 decodes the
instruction  circuits can be designed to meet particular market and, based
on the result of decoding, generates control  needs, whereby design freedom
is enhanced. timing signals meant for various sections of the CPU
Generally, while aCPU having a single bus structure core. Then, processing
conforming to the instruction is  promotes the reduction of chip size and
the ease of pat- executed in response to such control timing signals in  25
tern layout, the execution of an instruction with such a the timing states
S3 and S4 of the instruction processing  CPU involves a period during which
the fetching of an cycle I1 and the timing state S3 of the following
instruc-  instruction and the execution of an instruction fetched tion
processing cycle 12. The basic timing signals [err] to  previously overlap
each other (e. g. a period of time Tb [err] which the instruction decoder
23 needs are fed from  extending over successive timing stages S4 and S1 as
the timing control circuit 24.                  30 shown in FIG. 2. To
eliminate this undesirable period, ei- In the event of the execution of an
addition instruc-  ther one of the fetching of an instruction and the
execu- tion, the instruction is fetched and decoded as stated ear-    tion
of the previous instruction has to be delayed at the lier in the timing
state S4 of the instruction processing  sacrifice of processing rate. In
the light of this, the bus cycle immediately preceding the cycle I1 and the
timing  control circuit 27 of the illustrative embodiment has a states S1
and S2 of the cycle I1. During the period of 35 unique construction as
shown in FIG. 3. time Ta allocated to the timing state S3 of the
instruction  FIG. 3 shows a specific construction of the bus con-
processing cycle I1, data from a peripheral circuit, not  trol circuit 27
of the CPU core of FIG. 1 and an arrange- shown, which is interconnected to
the outside of the CPU  ment associated therewith In the CPU core shown in
core is loaded in one temporary register 21 Y via the pe-  FIG. 3, the
individual registers and other elements in- ripheral data bus PDB, bus
control circuit 27, and internal 40 cluded in the internal resource 10 each
is interconnected bus 11. Assume that one of two different data to be added
to the 8-bit internal bus 11 via respective one of a plurality together has
already been loaded in the other temporary  of output drivers 18 which are
controlled by the basic tim- register 21 X by the execution of an
instruction prior to  ing signal [err] The output of the peripheral address
latch the execution of the addition instruction.          25 interconnected
to the internal bus 11 is interconnect- During the period of time Tc of the
timing states S3  45 ed to the 8-bit peripheral address bus PAB via an
output and S4 of the instruction processing cycle 11, the ALU  driver 28.
The outputs of the program counters 17H and 16 adds the data stored in the
temporary registers 21 Y  1 7L or the outputs of the external memory
address latch and 21 X. During a period of time Tb of the timing states
circuits 26H and 26L are interconnected to the address S4 and S1 of the
instruction processing cycles I1 and 12,  bus AB via an output buffer 1 9,
depending on the kind of respectively, the result of addition is outputted
to the pe- 50 instruction to be executed. ripheral data bus PDB via the
internal bus 11 and bus  The bus control circuit 27 is made up of a
peripheral control circuit 27. The condition code register 15 pre-  data
bus control section 27A for controlling the inter- serves the condition of
the CPU which has executed the  change of data between the internal bus 11
and the pe- addition instruction as stated above.               ripheral
data bus PDB, and a data bus control section The peripheral address latch
25 indicates an ad- 55 27B for controlling the interchange of data and
others dress of the peripheral circuit, not shown, and this ad-  between
the internal bus 11 and the data bus DB. The dress is fed to the peripheral
circuit by way of the periph-  peripheral data bus control section 27A has
an output eral address bus PAB.                               latch 40 for
latching data to be fed out from the internal 4    



7                 EP0404132B1                     8 bus 11 to the
peripheral data bus PDB, an output driver  M2, timing states T1 to T4, a
precharge timing signal Stp, 41 for controlling the output timing of data
having been  and a peripheral address PAB. latched in the output latch 40,
and an input driver 42 for  As shown in FIG. 4, as the CPU core delivers an
controlling the input timing of data to be applied from the  input timing
signal [err] to the terminal OE of particular peripheral data bus PDB to
the internal bus 11. The data  5  one of the external memories 61 for
fetching an instruc- bus control section 27B has an output latch 50 for
latch-    tion, an instruction is read out of the memory 61 of inter- ing
data and others to be fed out from the internal bus  est and then applied
to the input driver 52 of the bus con- 11 to the data bus DB, an output
driver 51 for controlling  trol circuit 27 via the data bus DB. It is
noteworthy that the output timing of data and others having been latched
the instruction being propagated through the data bus by the output latch
50, and an input driver 52 for control-  10 DB is prevented f rom
conflicting with other data because ling the input timing of data and
others to be fed from the  the output driver 51 is held in a high impedance
state by data bus DB to the internal bus 11.               a data output
signal VLW which is in (logical) "1" level. The output latch 40 latches
output data in response  The instruction applied to the input drivcr 52 is
fed to the to an output timing signal PWR.T4 associated with the  internal
bus 11 at a particular timing, i. e., in the timing timing state T4, while
the output latch 50 latches output 15 state T1 of the machine cycle 2 which
is smaller in signal data in response to a clock signal T4.CLK associated
width than thc inputtiming signal [err] ,as shown in FIG. 4. with the state
T4. The output drivers 41 and 51 are op-  On the other hand, data on the
internal bus 11 is de- erated by an input timing signal [err]  and a data
output    livered to the peripheral circuit 60 by the following pro- signal
VLW, respectively. The input drivers 42 and 52 are  cedure. Specifically,
the data on the internal bus 11, i. e., respectively operated by an input
timing signal PRD.T3  20 the content of the internal resource 10 is latched
in the associated with the timing state T3 and an input timing  output
latch 40 via the output driver 18 in the timing state signal RD.T1
associated with the state T1.        T4 of the machine cycle Ml.
Subsequently, as shown in At the outside of the CPU core, a plurality of
periph-  FIG. 5, data existing in the period which extends from eral
circuits 60 each is interconnected to the peripheral    the state T4 of the
machine cycle Ml to the state T1 of data bus PDB via a bus driver, not
shown. A plurality of 25 the next machine cycle M2 is fed out to the
peripheral external memories 61 each is also interconnected to the  data
bus PDB via the output driver 41 as valid data. outside of the CPU core
between the address bus AB  Hence, when the CPU core feeds an output timing
signal and the data bus DB via a bus driver, not shown. An ad-  [err] to
the terminal [err] of the peripheral circuit 60, the dress decoder 62
decodes an address on the peripheral  data on the peripheral data bus PDB
is written to the pe- address bus PAB and feeds the decoded address to a
30 ripheral circuit 60. terminal [err]  of each peripheral circuit 60,
whereby one  With the circuit arrangement of FIG. 3, therefore, it of the
peripheral circuits 60 is selected. Each peripheral    is true that the
fetching of an instruction and the execu- circuit 60 has a terminal [err]
interconnected to a signal    tion of a previous instruction overlap each
other, as line on which the peripheral data output timing signal  viewed
from the outside of the CPU core. Nevertheless, [err] appears, a terminal
[err] interconnected toa signal 35 within the CPU core, output data and an
instruction are line on which the peripheral data input timing signal ap-
fed to the internal bus 11 in the state T4 of the machine pears, and eight
terminals [err] interconnected to the pe-  cycle Ml and in the state T1 of
the machine cycle M2, ripheral data bus PDB via the bus driver.
respectively. This is successful in eliminating the prob- An address
decoder 63 decodes an address on the  lem of overlapping period particular
to a CPU having a address bus AB and delivers the decoded address to the
40 single bus structure as discussed previously. terminals [err] of the
individual external memories 61 so  Data on the internal bus 11 is
delivered to the exter- as to select one them which is designted by the
decoded  nal memory 61 in the same manner as to the peripheral address. The
external memories 61 each has a terminal  circuit 60. Specifically, as
shown in FIG. 4, data of the ADDR interconnected to the address bus AB via
the as-    internal resource 1 0 appearing on the internal bus 11 in
sociated bus driver, a terminal [err] interconnected to a  45 the state T4
of the machine cycle Ml is latched in the signal line on which the output
timing signal [err]  ap-  output latch 50 by a signal T4.CLK which is
outputted in pears, a terminal [err] interconnected to a signal line on
the latter half of the state T4 of the machine cycle Ml. which the input
timing signal [err] appears, and eight ter-  The latched data is fed to the
data bus DB by the output minals [err] interconnected to the data bus DB
via the  driver 51 which is operated by the data output signal VLW
associated bus driver.                        50 up to the state T2 of the
next machine cycle M2. As a The operation of the bus control circuit 27
shown in    result, the data outputted to the data bus DB is written to
FIG. 3 will be described with reference to FIGS. 4 and 5.    the external
memory 61 by the output timing signal [err] . Specifically, FIG. 4 is a
timing chart demonstrating the  With the construction and timings of the
bus control interconnection of the bus control circuit 27 and any one
circuit 27 stated above, it is possible to overcome the of the external
memories 61, while FIG. 5 is atiming chart 55 drawback particular to a CPU
having a single bus struc- representative of the interconnection of the bus
control    ture without lowering the instruction execution rate. circuit 27
and any one of the peripheral circuits 60. In  Another characteristic
feature of the illustrative em- these figures, there are shown machine
cycles Ml and  bodiment is as follows. The interchange of data between    9
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the CPU core and any one of the peripheral circuits 60  to 11 -7 of the
internal bus and the other bus lines PDB1 has to be executed in the timing
states S3 and S4, as  to PDB7 of the peripheral data bus PDB. shown in FIG.
2. Assuming that the clock signal CLK has  As shown in FIGS. 7A and 7B, a
plurality of periph- a frequency of 10 megahertz, for example, then the
tim-  eral circuits 60 each having a particular construction are ing states
S3 and S4 last 100 nanoseconds. The exclu-  5  interconnected to the
peripheral data bus PDB. Specifi- sive area to be occupied by the various
peripheral cir-  cally, the peripheral circuit 60 of FIG. 7A has a
peripheral cuits 60 which are interconnected to the CPU core has  body 60A
and a bus driver 60B. The bus driver 60B has to be reduced as far as
possible because they will be  an inverter70 which is
interconnectedtotheterminal [err] built in a single-chip microcomputer in
the event of quan-  of the peripheral body 60A. P-channel MOS (PMOS) tity
production. Specifically, a prerequisite with the inter-  10 transistors 71
and 72 and n-channel MOS (NMOS) tran- connection of the CPU core and the
peripheral circuits  sistors 73 and 74 are interconnected in series to the
ter- 60 is that not only high-speed data interchange but also  minal [err]
of the peripheral body 60A and the output of minimum space requirement be
achieved.             the inverter 70 between the power source and ground.
However, the response of the peripheral data bus  On the other hand, the
peripheral circuit 60 of FIG. 7B PDB is sequentially slowed down with the
increase in the  15 has a bus driver60B-1 which is comprised of NMOStran-
number of peripheral circuits 60 interconnected thereto  sistors S73 and
S74 only. due to the load capacity of the circuits 60. Here, the  Referring
again to FIG. 5, the operation of the cir- words "load capacity" refer to
the sum of the wiring ca-  cuitry shown in FIGS. 6, 7A and 7B will be
described. To pacities of buses interconnecting the peripheral circuits
read data out of the peripheral circuit 60 of interest, the 60, the
capacities of bus drivers and input gates of the  20 CPU core delivers an
input timing signal [err] to the ter- peripheral circuits 60, etc.
Especially, the bus drivers  minal [err] of the peripheral circuit 60.
Prior to the input each being built in respective one of the peripheral
cir-    timing signal [err] a precharge timing signal Stp is fed cults 60
are implemented by transistors which occupy a  to the NOR gate 43 in the
state T2 of the machine cycle substantial area, in order to charge and
discharge the  Ml. Then, output of the NOR gate 43 turns to (logical)
peripheral data bus PDB at high speed. Such bus driv- 25 "0" level and is
inverted by the output driver 41 to "1" ers, therefore, have a load
capacity, or output capacity,  level. As a result, the output of the output
driver 41 turns which is great enough to influence the chip size.  to "1"
level and thereby precharges the bus line PDBO of Considering the above
situation, the illustrative em-  the peripheral data bus PDBO to "1" level
during a pre- bodiment further includes a unique circuit which allows
charging period Tp. a peripheral circuit to connect itself to the CPU at
high  30  As soon as the input timing signal [err] turns to "0" speed while
occupying a minimum of exclusive area, as  level after the bus line PDBO
has been precharged as will be described with reference to FIG. 6. This
circuit is  stated above, data is read out of the peripheral circuit 60
built in the bus control circuit 27 to precharge the periph-  and fed to
the peripheral data section 27A via the bus eral data bus PDB. While a
precharging method has  line PDBO. In this instance, the input timing
signal [err] heretofore been extensively practiced with dynamic  35 is in
"0" level and, therefore, the output driver 41 is in a RAMs, for example,
the illustrative embodiment effec-  high impedance state. Consequently, the
data read out tively applies it to a peripheral bus in the configuration
of the peripheral circuit 60 is fed to the internal bus 11 -0 which will be
described.                           via the input buffer 42 in the timing
state T3 of the ma- Fig. 6 is a diagram showing how the internal bus 11
chine cycle M1, without conflicting with other data. and peripheral data
bus PDB are interconnected in the  40  As stated above, the precharging
circuit built in the bus control circuit 27, FIG. 3, in detail. FIGS. 7A
and 7B  peripheral data bus section 27A and made up of the NOR are diagrams
each showing a peripheral circuit 60, FIG.  gate 43 and output driver 41
allows a "1"  level signal to 3, having a different construction.
be applied onlytothe peripheral data bus PDB while pre- In the bus control
circuit 27, the peripheral data bus  venting the operating state of the
internal bus 11 from section 27A interfaces the internal bus 11 and the
8-bit 45 being disturbed. peripheral data bus PDB having bus lines PDBO to
As shown in FIG. 7A, it has been customary to pro- PDB7. FIG. 6 shows a
circuit portion of the peripheral  vide the bus driver 60B of the
peripheral circuit 60 with data bus section 27A that interfaces a bus line
11 -0 in-    the PMOS transistors 71 and 72 and inverter 70 for out- cluded
in the internal bus 11 and the bus line PDBO of  putting a "l"  level
signal. In the illustrative embodiment, the peripheral data bus PDB. As
shown, the interfacing  50 since a "1" level signal can be fed only to the
peripheral circuit portion has a NOR gate 43 having two inputs  data bus
PDB due to the function of the unique precharg- which are respectively
interconnected to the output ter-    ing circuit, the PMOS transistors 71
and 72 and inverter minal Q of the output latch 40 and a control line 100
on  70 are not necessary as is the case with the bus driver which the
precharge timing signal Stp appears. The out-  60B-1 of FIG. 7B. More
specifically, the bus driver 6OB-1 put of the NOR gate 43 is interconnected
to the input 55 can be implemented only by the NMOS transistors S73
terminal D of the output latch 40 via the output driver 41  and S74. It
follows that the NMOS transistors 73 and 74 and input driver 42. Seven more
such interfacing circuit  do not have to be turned on when the "1" level
signal is portions are provided between the other bus lines 11 -1
outputted, i. e., they are turned on only when the "0" level 6    11
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signal is outputted. The precharging circuit, therefore, re-  (27) for
controlling input and output of data and duces the load capacity of and
exclusive area for a bus    others among plural kinds of buses (11, DB, to
less than one half of the conventional bus driverr 60B.  PDB); and The
outputtiming signal [err] prechargetiming sig-      a terminal group (30)
comprising a plurality of nal Stp and other similar timing signals are easy
to gen-  5  terminals (31-1 -31-2, 32-1 -32-6) for intercon- erate on the
basis of the clock signal CLK and basic tim-  necting said CPU core to a
peripheral circuit ing sinals [err] which are shown in FIG. 2.
(60) and an external memory (61); In summary, in accordance with the
present inven-      CHARACTERIZED IN THAT tion, a CPU core has at least an
internal resource includ-  said plural kinds of buses (11, DP, PDB) com-
ing registers, a controller for supervising the entire CPU  10  prising an
internal bus (11) to which individual core, and a terminal group having a
plurality of terminals  circuits incorporated in said CPU core are inter-
for interconnecting the CPU core to the outside. This,     connected, a
data bus (DB) interconnected coupled with the fact that the internal
resource inter-    between said CPU core and the external mem- changes data
via an internal bus without exception, pro-   ory (61) for allowing data to
be inputted and out- motes efficient manipulation of peripheral circuits,
reduc-  15  putted between said CPU core and said exter- tion of the chip
size, and peripheral circuit design match-  nal memory (61), and a
peripheral data bus ing manifold market needs.
(PDB) inerconnected between said CPU core A bus control circuit is
interconnected between the    and the peripheral circuit (60) for allowing
data internal bus and a data bus and a peripheral bus. When    to be
inputted and outputted between said CPU data is to be inputted to the CPU
core, the width of a  20  core and said peripheral circuit (60); timing
signal actually fed to the internal bus is selected  input terminals and
output terminals of all of cir- to be smaller than the width of a timining
signal adapted  cuit portions which constitute said internal to input the
data. On the other hand, when data is to be   resource (10) being
interconnected to said inter- outputted, data on the internal bus is
latched and then    nal bus (11); outputted. These in combination eliminate
the problem  25  said bus control circuit (17) having input termi-
particular to a CPU having a single bus structure and      nals and output
terminals interconnected to said thereby implements rapid processing and
the reduction      internal bus (11), said data bus (DB), and said of chip
size. Further, before data to be outputted to the  peripheral data bus
(PDB) for controlling input peripheral data bus is f etched, the peripheral
data bus is  and output of data and others among said buses precharged, and
the output of the bus control circuit con- 30  (11, DB, PDB), and
comprising nected to the peripheral data bus is set up to a high im-  first
control means (27B) for controlling input pedance state in the event of the
following input of the   and output of data between said internal bus data.
This desirably scales down the individual peripher-  (11) and said data bus
(DB); and al circuits and realizes the interchange of high-speed da-
second control means (27A) for controlling input ta.
35         and output of data between said internal bus The present
invention, therefore, implements a CPU      (11) and said peripheral data
bus (PDB). core which is small in chip size and has excellent periph- eral
circuit manipulability and unprecedented design  2. A CPU core in
accordance with claim 1, CHARAC- freedom.
TERIZED IN THAT said internal resource (10) com- While the present
invention has been described with  40  prises: reference to the particular
illustrative embodiment, it is not to be restricted by the embodiment. It
is to be appre-  an accumulator (12) for storing a result of oper- ciated
that those skilled in the art can change or modify  ation; the embodiment
without departing from the scope of the     a general-purpose working
register (13); present invention. For example, registers or similar cir- 45
a stack pointer (14) for pointing a location from cuits may be added to the
internal resource and control    which data is to be read out; circuit 20
shown in FIG. 1. The terminals in the terminal  program counters (1 7H,
17L) for storing a loca- group 30 may be partly omitted or may be combined
with    tion on a memory where an instruction to be additional terminals,
as desired.                          read out next is stored; and 50
an arithmetic and logic unit (16) for executing arithmetic and logic
operations; Claims                                                     a
control circuit (20) comprising: temporary registors (21 X, 21 Y) for
temporarily 1. A CPU core comprising:
storing data; 55         an instruction register (22) for temporarily stor-
an internal resource (10) comprising plural         ing an instruction;
kinds of registers;                                 an instruction decoder
(23) for decoding an a control circuit (20) having a bus control circuit
instruction stored in said instruction register (22) 7    11
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signal is outputted. The precharging circuit, therefore, re-  (27) for
controlling input and output of data and duces the load capacity of and
exclusive area for a bus    others among plural kinds of buses (11, DB, to
less than one half of the conventional bus driverr 60B.  PDB); and The
output timing signal PRD, precharge timing sig-     a terminal group (30)
comprising a plurality of nal Stp and other similar timing signals are easy
to gen-  5  terminals (31-1-31-2, 32-1 -32-6) for intercon- erate on the
basis of the clock signal CLK and basic tim-  necting said CPU core to a
peripheral circuit ing sinals [err] which are shown in FIG. 2.
(60) and an external memory (61); In summary, in accordance with the
present inven-       CHARACTERIZED IN THAT tion, a CPU core has at least an
intemal resource includ-  said plural kinds of buses (11, DP, PDB) com- ing
registers, a controller for supervising the entire CPU  10  prising an
internal bus (11) to which individual core, and a terminal group having a
plurality of terminals  circuits incorporated in said CPU core are inter-
for interconnecting the CPU core to the outside. This,     connected, a
data bus (DB) interconnected coupled with the fact that the internal
resource inter-    between said CPU core and the external mem- changes data
via an internal bus without exception, pro-   ory (61) for allowing data to
be inputted and out- motes efficient manipulation of peripheral circuits,
reduc-  15  putted between said CPU core and said exter- tion of the chip
size, and peripheral circuit design match-  nal memory (61), and a
peripheral data bus ing manifold market needs.
(PDB) inerconnected between said CPU core A bus control circuit is
interconnected between the     and the peripheral circuit (60) for allowing
data internal bus and a data bus and a peripheral bus. When     to be
inputted and outputted between said CPU data is to be inputted to the CPU
core, the width of a  20  core and said peripheral circuit (60); timing
signal actually fed to the internal bus is selected  input terminals and
output terminals of all of cir- to be smaller than the width of a timining
signal adapted  cuit portions which constitute said internal to input the
data. On the other hand, when data is to be   resource (10) being
interconnected to said inter- outputted, data on the internal bus is
latched and then    nal bus (11); outputted. These in combination eliminate
the problem  25  said bus control circuit (17) having input termi-
particular to a CPU having a single bus structure and      nals and output
terminals interconnected to said thereby implements rapid processing and
the reduction      internal bus (11), said data bus (DB), and said of chip
size. Further, before data to be outputted to the  peripheral data bus
(PDB) for controlling input peripheral data bus is fetched, the peripheral
data bus is  and output of data and others among said buses precharged, and
the output of the bus control circuit con- 30  (11, DB, PDB), and
comprising nected to the peripheral data bus is set up to a high im-  first
control means (27B) for controlling input pedance state in the event of the
following input of the   and output of data between said internal bus data.
This desirably scales down the individual peripher-  (11) and said data bus
(DB) ; and al circuits and realizes the interchange of high-speed da-
second control means (27A) for controlling input ta.
35         and output of data between said internal bus The present
invention, therefore, implements a CPU      (11) and said peripheral data
bus (PDB). core which is small in chip size and has excellent periph- eral
circuit manipulability and unprecedented design  2. A CPU core in
accordance with claim 1, CHARAC- freedom.
TERIZED I N THAT said internal resource (10) com- While the present
invention has been described with  40  prises: reference to the particular
illustrative embodiment, it is not to be restricted by the embodiment. It
is to be appre-  an accumulator (12) for storing a result of oper- ciated
that those skilled in the art can change or modify  ation; the embodiment
without departing from the scope of the     a general-purpose working
register (13); present invention. For example, registers or similar cir- 45
a stack pointer (14) for pointing a location from cuits may be added to the
internal resource and control    which data is to be read out; circuit 20
shown in FIG. 1. The terminals in the terminal  program counters (17H, 17L)
for storing a loca- group 30 may be partly omitted or may be combined with
tion on a memory where an instruction to be additional terminals, as
desired.                          read out next is stored; and 50        an
arithmetic and logic unit (16) for executing arithmetic and logic
operations; Claims                                                     a
control circuit (20) comprising: temporary registors (21X, 21 Y) for
temporarily 1. A CPU core comprising:
storing data; 55        an instruction register (22) for temporarily stor-
an internal resource (10) comprising plural         ing an instruction;
kinds of registers;                                 an instruction decoder
(23) for decoding an a control circuit (20) having a bus control circuit
instruction stored in said instruction register (22)    13
EP 0 404 132 B1                  14 to generate various control signals;
data outputted to said internal bus (11) is latched by 



a timing control circuit (24) for generating timing  said first output
latch (50) and then outputted to said signals necessary for operations of
circuit por-  data bus (DB) via said first output driver (51). tions; a
peripheral address latch (25) for latching a  5  5. A CPU core in
accordance with claim 4, CHARAC- peripheral address which is an address of
the   TERIZED IN THATsaidsecond control means (27A) peripheral circuit (60)
; and                  is constructed such that when data is to be inputted
external memory address latches (26H, 26L) for  from said peripheral data
bus (PDB) to said internal latching an external memory address which is
bus (11), said second output driver (41) delivers a an address of the
external memory (61);  10    logical "1" signal to said peripheral data bus
(PDB) a terminal group (30) comprising:              to precharge said
peripheral data bus (PDB) prior to an output terminal of an address bus
(AB), an   the input of said data, and then said second output input and an
output terminal of said data bus   driver (41) is turned to a high
impedance state by a (DB), an input and an output terminal of a      timing
signal fed from said timing signal control cir- peripheral address bus
(PAB) used to designate  15    cuit (24) so as to input said data from said
peripheral an address of the peripheral circuit (60), an input  data bus
(PDB) to said internal bus (11) via said sec- and an output terminal of
said peripheral data  ond input driver (42). bus (PDB), output terminals
(32-1-32-6) assigned to timing signals which are generated by said timing
control circuit (24), and input ter- 20 Patentanspriche minals (31-1, 31-2)
assigned to control signals applied to said timing control circuit (24).
1. CPU-Kern, mit: 3. A CPU core in accordance with claim 2, CHARAC-
einem intemen Betriebsmittel (10), das mehrere TERIZED IN THAT
25         Arten von Registem enthalt; einer Steuerschaltung (20), die sine
Bussteuer- said first control means (27B) comprises:          schaltung
(27) zur Steuerung der Eingabe und a first output latch (50) for latching
data to be  Ausgabevon Daten undanderen von mehreren outputtedfromsaid
internal bus (11)tosaid data      Arten von Bussen (11, DB, PDB) enthAlt;
und bus (DB);                               so         einer AnschluBgruppe
(30), die mehrere a first output driver (51) for controlling an output
AnschlOsse (31-1-31-2, 32-1-32-6) fOr den timing of the data latched by
said output latch    Anschlul3 des CPU-Kerns an sine Peripherie- (50); and
einheit (60) und einen externen Speicher (61) first input driver (52) for
controlling an input tim-  enthilt; ing of data to be inputted from said
data bus  35  DADURCH GEKENNZEICHNET, DASS (DB) to said internal bus (11);
and in that        die mehreren Arten von Bussen (11, DP, PDB) said second
control means (27A) comprises:         einen internen Bus (11), an den
einzelne Schal- a second output latch (40) for latching data to    tungen,
die im CPU-Kern enthalten sind, ange- be outputted from said internal bus
(11) to said   schlossen sind, einen Datenbus (DB), der zwi- peripheral
data bus (PDB);              40         schen dam CPU-Kern und dam extemen
Spei- a second output driver (41) for controlling an     cher (61)
angeschlossen ist und erm6glicht, outputtiming of data latched by said
second out-   Daten zwischen dam CPU-Kern und dam exter- put latch (40);
and                                non Speicher (61) einzugeben und
auszuge- a second input driver (42) forcontrolling an input  ben, sowie
einen Peripheriedatenbus (PDB) timing of datato be inputted from said
peripheral 45  enthalten, derzwischen dem CPU-Kem und der data bus (PDB) to
said internal bus (11).           Peripherieschaltung (60) angeschlossen
ist, urn zu erm6glichen, Daten zwischen dam 4. A CPU core in accordance
with claim 3, CHARAC-         CPU-Kem und der Peripherieschaltung (60)
TERIZED IN THAT said first control means (27B) is      einzugeben und
auszugeben; constructed such that when an instruction or data is 50  die
EingangsanschlOsse und Ausgangsan- to be inputted from said data bus (DB)
to said inter-  schlOsse samtlicher Schaltungsabschnitte, die nal bus (11),
said timing control circuit (24) delivers  das interns Betriebsmittel (10)
bilden, an den to said first input driver (52) a signal having a smaller
internen Bus (11) angeschlossen sind; width than a timing signal which is
used to input data  die Bus-Steuerschaltung (17) Eingangsan- from the
outside via said data bus (DB);    55         schlOsse und
AusgangsanschlOsse besitzt, die said first control means (27B) being
further      an den internen Bus (11), den Datenbus (DB) constructed such
that when data is to be outputted     und den Peripheriedatenbus (PDB)
ange- from said internal bus (11) to said data bus (DB),     schlossen
sind, urn die Eingabe und Ausgabe    15                EP 0 404 132 B1
16 von Daten und anderem zwischen den Bussen          gangsanschluB des
Peripheriedatenbusses (11, DB, PDB) zu steuem, und
(PDB), AusgangsanschlOsse (32-1 32-6), die dadurch, daB sie enthait:
Zeitablaufsignalen zugeordnet sind, die durch 



eine erste Steuereinrichtung (2iB) zurn Steuern    die
Zeitablauf-Steuerschaltung (24) erzeugt der Eingabe und Ausgabe von Daten
zwischen  5      werden, und Eingangsanschlfsse (31 -1, 31 -2), dem
internen Bus (11) und dem Datenbus (DB);       die Steuersignalen
zugeordnet sind, die an die und
Zeitablauf-Steuerschaltung (24) angelegt wer- eine zweite Steuereinrichtung
(27A) zum Steu-      den. em der Eingabe und Ausgabe von Daten zwi- schen
dem internen Bus (11) und dem Periphe-  10 3. CPU-Kern nach Anspruch 2,
DADURCH GEKENN- riedatenbus (PDB).                              ZEICHNET,
DASS 2. CPU-Kem nach Anspruch 1, DADURCH GEKENN-               die erste
Steuereinrichtung (27B) enthalt: ZEICHNET, DASS das inteme Betriebsmntel
(10)           einen ersten Ausgabe-Zwischenspeicher (50) enthalt:
15         zum Zwischenspeichem von Daten, die vom intemen Bus (11) zum
Datenbus (DB) ausgoge- einen Akkumulator (12) zum Speichern eines
ben werden sollen; Operationsergebnisses;                             einen
ersten Ausgabetreiber (51) zum Steuem ein Universalbetriebsregister (13);
eines Ausgabezeitverlaufs der vom Ausgangs- einen Stapelzeiger (14), der
einen Platz  20       zwischenspeicher (50) zwischengespeicherten anzeigt,
von dem Daten ausgelesen werden           Daten; und sollen;
einen ersten Eingabetreiber (52) zum Steuem Programmzahler (17H, 17L) zum
Speichern            eines Eingabezeitverlaufs von Daten, die vom eines
Platzes in einem Speicher, an dem ein als    Datenbus (DB) in den intemen
Bus (11) einge- nachstes auszulesender Befohl gespeichert lst; 25  geben
werden sollen; und dadurch, daB und
die zweite Steuereinrichtung (27A) enthait: eine Arithmetik- und
Logikeinheit (16) fOr die     einen zweiten Ausgabe-Zwischenspeicher (40)
Ausffhrung von Arfthmetik- und Logikoperatio-      zurn Zwischenspeichem
von Daten, die vom nen;
intemen Bus (11) zum Peripheriedatenbus eine Steuerschaltung (20), die
enthait:  30        (PDB) ausgegeben werden sollen; Pufferregister (21 X,
21 Y) zurn vorfibergehen-    einen zweiten Ausgabetreiber (41) zum Steuem
den Speichern von Daten;                           eines
Ausgabezeltverlaufs der Daten, die vom ein Befohisregister (22) zurn
vorObergehenden      zweiten Ausgabe-Zwischenspeicher (40) zwi- Speichem
eines Befehis;                            schengespeichert werden; und
einen Befehisdecodierer (23) zum Decodieren  35    einen zweiten
Eingabetreiber (42) zum Steuem eines im Befohlsregister (22) gespeicherten
eines Eingabezeitverlaufs der Daten, die vom Befohis, um verschiedene
Steuersignale zu          Peripheriedatenbus (PDB) in den intemen Bus
erzeugen;                                          (11) eingageben werden
sollen. sine Zeitablauf-Steuerschaltung (24) zum Erzeugen von
Zeitablaufsignalen, die fOr Ope- 40 4. CPU-Kern nach Anspruch 3, DADURCH
GEKENN- rationen der Schaltungsabschnitte notwendig     ZEICHNET, DASS die
erste Steuereinrichtung sind;
(27D) in der Weise konstruiert ist, daB dann, wenn einen
Peripherieadressen-Zwischenspeicher       ein Befehl oder Daten vom
Datenbus (DB) in den (25) zum Zwischenspeichern einer Peripherie-
internen Bus (11) eingogeben werden sollen, die adresse, die eine Adresse
der Peripherieschal- 45  Zeitablauf-Steuerschaltung (24) an den ersten Ein-
tung (60) ist; und                              gabetreiber (52) ein Signal
liefert, dessen Breite klei- Externspeicheradressen-Zwischenspeicher
nor als ein Zeitablaufsignal ist, weiches dazu ver- (26H, 26L) zum
Zwischenspeichem  einer         wendet wird, Daten von aussen Ober den
Datenbus Extemspeicheradresse, die eine Adresse des      (DB) einzugeben;
extemen Speichers (81) ist;             50          die erste
Steuereinrichtung (27B) femer in der eine Anschlul3gruppe (30), die
enthalt:         Weise konstruiert !st, daBl dann, wenn Daten vom einen
AusgangsanschluB eines AdreBbusses       intemen Bus (11) zum Datenbus (DB)
ausgegeben (AB), einen Eingangs- und einen Ausgangsan-     werden sollen,
Daten, die zurn intemen Bus (11) schluB des Datenbusses (DB), einen
Eingangs-    ausgegeben werden, vom ersten Ausgabe-Zwi- und elnen
AusgangsanschluB eines Peripherie- 55  schenspeicher (50)
zwischengespeichert und dann adressenbusses (PAB), der dazu verwendet
Ober den ersten Ausgabetreiber (51) zurn Datenbus wird, eine Adresse der
Peripherieschaltung (60)  (DB) ausgegeben werden. zu bezeichnen, einen
Eingangs- und einen Aus-    17                EP0404132B1
18 5. CPU-Kem nach Anspruch 4, DADURCH GEKENN-               un premier
moyen de commando (27B) pour ZEICHNET, DASS die zweite Steuereinrichtung
commander l'entr6e et la sortie des donnees (27A) in der Weise konstruiert
ist, daB dann, wenn     entre ledit bus interne (11) et ledit bus de don-
Daten vom Peripheriedatenbus (PDB) in den inter-       n6es (DB); et nen
Bus (11) eingageben worden sollen, der zweite  5   un second moyen de
commando (27A) pour 



Ausgabetreiber (41) ein logisches 1 '-Signal an den    commander l'entr6e
et la sortie de donn6es Peripheriedatenbus (PDB) liefert, um den Periphe-
entre ledit bus interne (11) et ledit bus de don- riedatenbus (PDB) vor der
Eingabe der Daten vor-       nies peripherique (PDB). zuladen, und dann der
zweite Ausgangstreiber (41) durch ein Zeitablaufsignal, das von der
Zeitablauf-  10 2. Noyau de CPU selon la revendication 1, caract6-
signal-Steuerschaltung (24) goliefert wird, in einen  rle6 on c0 quo ladite
ressource interne (10) corn- Zustand hoher Impodanz geschaltet wird, urn
die    prend: Daten vorn Peripheriedatenbus (PDB) Ober den zweiten
Eingangstroiber (42) in don intemen Bus        un accumulateur (12) pour
stocker un resultat (11) einzugeben.                            15
d'operation; un registre de travail universel (13); un pointeur (14) de
pile pour pointer un empla- Revendleatlons
cement a partir duquel des donnees doivent etre lues; 1. Noyau d'unit6
centrale de traitement (CPU) compre- 20  des compteurs (1 7H, 17L) de
programmes pour nant:
stocker un emplacement dons une m6moire, ou une instruction a lire
ultdrieurement est stockee; une ressource interne (10) comprenant plu-
et siours types de registres;                         une unite
arithmetique et logique (16) pour exe- un circuit de commando (20)
comportant un cir- 25  cuter des operations arithm6tiques et logiques; cuit
(27) de commando de bus pour commander        un circuit de commando (20)
comprenant: I'entr6e et la sortie de donnees et autres, parmi  des
registrestemporaires (21X, 21Y) pour stoc- plusieurs types de bus (11, DB,
PDB); et           ker tomporairement des donnees; un groupo (30) de bornes
comprenant une plu-       un registre d'instruction (22) pour stocker tem-
raltb de bomes (31-1-31-2, 32-1-32-6) pour 30      porairement une
instruction; interconnecter ledit noyau de CPU a un circuit     un ddcodeur
d'instruction (23) pour d6coder peripherique (60) et a une m6moire externe
une instruction stock6e dans ledit registre d'ins- (61);
truction (22) afin de generer divers signaux de caract6rls6e en eo quo
commando; ladie pluralbt6 de types de bus (11, DP, PDB) 35   un circuit
(24) de commando desynchronisation comprenant un bus inteme (11) auquol des
cir-      pour gen6rer des signaux de synchronisation cults individuels
incorporbs dans le noyau de      nbcessaires pour des opbrations de parties
de CPU sont interconnectes, un bus de donnees         circuit; (DB)
interconnectb entre ledit noyau de CPU et     un dispositif (25) de
verrouillage d'adresse peri- la memoire externe (61) pour pemmettre aux  40
ph6rique pour verrouiller une adresse periphe- donn6es d'etre introduies et
delivr6es entre       rique qui ost une adresse du circuit peripherique
ledit noyau de CPU ot ladite m6moire externe       (60); et (61), et un bus
de donnees peripherique (PDB)      des dispositifs (26H, 26L) de
verrouillage interconnecte entre ledit noyau de CPU et le cir-  d'adresse
de m6moire externe pour verrouiller cuHt peripherique (60) pour permettre
aux don- 45  une adresse de memoire oxtere qui est une nbes d'etre
introduies et dblivrbes entre ledit    adresse de la mbmoire externe (61);
noyau de CPU at ledit circuit p6riph6rique (60);   un groupe (30) de bomes
comprenant: les bornes d'entree et les bornes de sortie de     une borne de
sortie d'un bus d'adresse (AB), toutes les parties de circuit qui
constituent ladite  une bome d'entr6e et de sortie dudit bus de don-
ressource interne (10) 6tant interconnect6es  50   nees (DB), une bome
d'entree et de sortie d'un audit bus interne (11);
bus d'adresse periph6rique (PAB), utilisee pour ledit circuit (17) de
commando de bus compor-      designer une adresse du circuit peripherique
tant des bornes d'entrbe et des bomes de sortie    (60), une borne d'entrbe
et de sortie dudit bus interconnect6es audit bus interne (11), audit
de donnees periphbrique (PDB), des bornes de bus de donnees (DB), et audit
bus de donn6es  55   sortie (32-1 -32-6) assign6es & des signaux de
pbriphbrique (PDB) pour commander l'entr6e et      synchronisation qui sont
gbn6res par ledit cir- la sortie de donnees et autres, parmi lesdits bus
cuit (24) de commando de synchronisation, et (11, DB, PDB), et comprenant
des bomes d'entree (31-1, 31-2) assignoes a I~~~~ ~~~~ . _11 HE .11 .1 . ..
19                EP 0 404 132 B1                  20 des signaux de
commands appliques audit cir-   (27A) est construit de tells sorte quo
lorsque des cult (24) de commando de synchronisation.       donnees dolvent
etre introdutes par ledit bus de donnees peripherique (PDB) dans ledit bus
interne 3. Noyau de CPU salon la revendication 2, caract6-     (11), ledit
second dispositif (41) de commando de rlse on co quo
5      sortie delivre un signal '1 l Iogique audit bus de don- 



nees peripherique (PDB) pour pre-charger ledit bus ledit premier moyen de
commando (27B) corn-     de donnees peripherique (PDB) avant I'entree des-
prend:                                          dites donn6es, puis ledit
second dispositif (41) de un premierdispositif (50) de verrouillage de sor-
commande de sortie est mis dans un etat d'impe- tie pour verrouiller des
donnees a d6livrer par  10  dance elevee par un signal de synchronisation
6mis ledit bus interne (11) audit bus de donn6es (DB);  par ledit circuit
(24) de commande de signal de syn- un premier dispositif (51) de commande
de sor-  chronisation, de maniere & introduire lesdites don- tie
pourcommander la synchronisation de sortie  nees en provenance dudit bus de
donnees periphe- desdonneesverrouill6esparleditdispositif (50)  rique (PDB)
dans ledit bus interne (11), par l'inter- de verrouillage de sortie; et
15      m6diaire dudit second dispositif (42) de commando un premier
dispositif (52) de commande          d'entree. d'entree pour commander la
synchronisation d'entree de donnees destin6es A Wtre introdui- tes par
ledit bus de donnees (DB) dans ledit bus inteme (11); et en ce que
20 ledit second moyen de commands (27A) com- J>          prend: un second
dispositif (40) de verrouillage de sor- tie pour verrouiller des donnees
destin6es A etre delivrees par ledit bus interne (11) audit bus de  25
donnees peripherique (PDB); un second dispositif (41) de commands de sor-
tie pourcommander la synchronisation de sortie de donnees verrouillees par
ledit second dispo- sitif (40) de verrouillage de sortie; et  30 un second
dispositif (42) de commando d'entree pour commander la synchronisation
d'entree de donnees destin6es a Otre introdui- tes par ledit bus de donnees
periph6rique (PDB) dans ledit bus interne (11).            35 4.Noyau de
CPU selon la revendication 3, caracterle6 en co quo ledit premier moyen de
commands (27B) est construit de telle sorte quo lorsqu'une instruction de
donn6es dolt etre intro- duite par ledit bus de donnees (DB) dans ledit bus
40 inteme (11), ledit circuit (24) de commando de syn- chronisation delivre
audit premier dispositif (52) de commands d'entreo un signal ayant une
largeur inf6rieure & un signal de synchronisation qui eat uti- lis6 pour
introduire des donnees depuis l'exteriour, 45 par Ilintermmdiaire du bus de
donnees (DB); ledlt premier moyen de commande (27B) etant en outre
construit de telle sorte quo loreque des don- nees doivent etre delivrees
par ledit bus interne (11) audit bus de donnees (DB), les donnees delivrees
50 audit bus interne (11) sont verrouillees par ledit pro- mierdispositif
(50) deverrouillagede sortis puissont delivrees audit bus de donnees (DB)
par l'intermm- diaire dudit premier dispositif (51) de commando de sortie.
55 5. Noyau de CPU solon la revendication 4, caract6- rls6 en co quo ledit
second moyen de commando 11               I 11111!    L    l  1    


