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pulses, means for successively dividing said clock pulses by the same ratio
and producing a plurality This invention relates to generating clock     of
clock pulse signals, the pulse widths of which pulses and in particular to
one chip microprocessor  are different, said plurality of clock pulse
signals clock pulse generators and to methods of produc-   5   being
divided in a manner such that one of the 'w ing clock pulses in
microprocessors.              leading and trailing edges of the pulses of
said Silicon chip microprocessors including a cen-  plurality of clock
pulse signals occur coincidentally tral processing unit (CPU), a read only
memory    and thus enable switching from one to another of (ROM), a random
access memory (RAM) and an       the signals without phase differences
occurring, a input/output interface (I/O) are generally formed on   10
plurality of gate circuits arranged selectively to a single chip so as to
provide a one chip micro-  supply one of the clock pulse signals to an
output computer, and are arranged to operate on a 5V    terminal
arrangement, a discriminator input terminal power supply. However, there
has recently arisen a  connected to the plurality of gate circuits and re-
demand for a one chip microprocessor which can    sponsive to a control
signal from a memory ad- be operated using batteries. Typically, this may
15  dress decoder to allow automatic switching of clock mean that the
supply from which the device is to  pulse signals at the output terminal
arrangement be operated should be reduced from 5V to 3V.      from a high
speed pulse signal processing cycle to This voltage reduction causes a
change in the     a low speed external memory pulse signal access
generation of clock pulses which are used in con-  cycle, and automatically
to resume the high speed nection with the operation of the CPU. When this
2o  pulse signal processing cycle upon termination of change happens,
however, improper operation may   the control signal, and control means for
controlling occur.                                            the gate
circuits to switch from one to another of Accordingly, it is required to be
able to pro-  the clock pulse signals only when said one of the duce low
speed clock pulses when this reduction in  leading and trailing edges of
the pulses of the power supply voltage occurs in a manner which  25  clock
pulse signals coincide. renders it possible to maintain proper operation.
It  A preferred embodiment of the present inven- is additionally required
to be able to provide low  tion, to be described in greater detail
hereafter, speed clock signals when the power supply voltage  provides a
clock pulse generator of simple con- is reduced for the purposes of
conserving electrical  struction and low cost which enables switching power
and/or in the event of a power blackout.  3o  between high and low speed
pulses without un- Patent Abstracts of Japan, Vol. 9, No. 137 (p.
desirable interruption of CPU activity. 363) [1860], June 12, 1985,
describes a clock        In order to permit a one-chip type microproces-
generating circuit that operates a clock for a micro-  sor to be operated
from two different power sour- computer by selecting a signal from a clock
signal  ces such as a household supply and batteries and having plural
frequencies according to a digital  95  in order to facilitate slow speed
external memory signal derived from the value of a power supply   access,
the output of a single source of pulses is voltage applied to an input
terminal.             sequentially frequency divided and gate circuits are
Moreover, it is desirable to be able to expand  arranged so that one of the
plurality of divisions control over the reading and writing cycles when
can be selectively supplied to an output terminal of a  accessing an
external low speed expansion mem-  40  the device. ory.
The dividing means preferably comprises a In order to achieve the above it
has been      plurality of frequency dividers connected in a man- proposed
to use two clock pulse generators; one   ner wherein a first frequency
divider is arranged to for high speed pulse signals and one for low speed
divide the pulses supplied from the source in a pulse signals. However,
this arrangement is such   45  predetermined marner, and the next frequency
di- that when one is in use the other is rendered     vider is arranged to
receive the output of the first redundant. Further, when switching from one
to the  frequency divider and perform substantially the other, asynchronism
or misalignment may occur in  same division. the positional relationship
between the pulses.      Preferably, the plurality of clock pulse signals
The article "Designing with the 80C88 - A   5o  are divided in a manner
such that one of the Fully Static CMOS Processor" (New Electronics
leading and trailing edges of the pulses occur Vol 17 (1984) July, No. 14)
discloses a circuit   coincidently and thus enable switching from one to
arrangement in which a microprocessor clocking   the other without phase
differences occurring. signal may be electronically switched between a
According to another aspect of the present "normal" speed clock and a
"slow" clock speed.  55  invention there is provided a method of producing
According to one aspect of the present inven-  clock pulse signals in a
microprocessor and switch- tion there is provided a one chip microprocessor
ing between the signals, the method comprising clock pulse generator
comprising a source of clock  the steps of: 2    
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source to produce a basic clock     ures 2D and 2E) which respectively have
frequen- pulse signal;                                      cies which are
1/8 and 1/16 of the input signal ia. successively dividing the basic clock
pulse signal  As can be seen in Figure 2, each of the respective to form a
series of pulse signals each having      series of clock pulses are
arranged to be formed successively longer pulse widths, wherein one of   5
with a 900 phase difference. the leading and trailing edges of said series
of       The outputs of the frequency dividers 2 to 5 pulses signals are
arranged to occur synchronous-  are respectively supplied, through the gate
circuits ly;                                                6a to 9b, to
the clock signal output terminals 10a, selectively using one of said series
of pulse signals  1 Ob. in connection with the control of said microproces-
10  A two-bit digital signal from the computer con- sor, and producing
automatic switching from a high  trol circuit is supplied to the designated
signal input speed pulse signal processing cycle to a low       terminals
11a, 11b. This signal functions to selec- speed external memory pulse
signal access cycle    tively control the gate circuits Oa to 9b in such a
in response to a control signal from a memory      way that, when both of
the signals appearing on address decoder to a discriminator input terminal,
i5  the terminals 11a and 11 b assume a low level '0', with automatic
resumption of the high speed pulse  the gate circuit 6a, 6b is switched to
assume an signal processing cycle upon termination of the    ON state
whereby the clock pulses 2a which have control signal; and controlling
switching from one to  been divided by two (1/2) appear at the clock pulse
another of the clock pulse signals to take place   output terminals 10a,
10b. den the terminals 11a only when said one of the leading and trailing
20  and Ilb assume low and high levels (0, 1) respec- edges of the pulses
of the clock pulse signals     tively, the gate circuit 7a, 7b is
selectively con- coincide.
ditioned to assume an ON state. Under these con- Preferably, one of the
leading and trailing     ditions, the clock pulse train 3a (divided by
four) is edges of the series of pulse signals is arranged to  supplied to
the clock pulse output terminals 10a, occur synchronously.
25   1 Ob. The invention will now be described by way of      In the event
that the signals appearing at the example with reference to the
accompanying draw-   terminals 11a and 11 b assume the respective lev-
ings, in which:                                    els 1 and 0, the gate
circuit 8a, 8b assumes an ON Figure 1 is a circuit diagram showing the con-
state and the clock pulses 4a (divided by eight) are struction of a clock
pulse generator according to  s0  selectively applied to the output
terminals 1 Oa, 1 Ob. an embodiment of the present invention; and
Finally, if the signals appearing at the terminals 11 a Figure 2 is a
timing chart which demonstrates    and Ilb both assume high levels (1, 1),
then the the operational characteristics of the arrange-  last of the gate
circuits 9a, 9b assumes an ON ment shown in Figure 1.
state and applies the (1/16) divided pulse train 4a Figure 1 shows a
circuit arrangement embody-  35  to the output terminals 1 Oa, 1 Ob. ing
the present invention and including input termi-  When a two-bit signal
from an external memory nals 1 which are arranged to receive clock pulses,
is applied to the terminals 16a and 16b, the gate for example from a
crystal type clock pulse gener-  control circuits 12 to 15 may be
controlled selec- ator (not shown), frequency dividers 2 to 5, gate  tively
to open the gate circuits Ba to 9b in a similar circuits 6a, 6b, 7a, 7b,
Oa, 8b, 9a, 9b, clock pulse   40   manner. output terminals 10a, 10b, gate
control signal gen-   In the case that the external memory is se- erator
circuits 12 to 15, designated signal input  lected and a discrimination
signal is applied to the terminals Ila, 1ib, 16a, 16b, and a discrimination
terminal 17 therefrom, the gate control circuits 12 signal input terminal
17 which is arranged to re-  to 15 are selectively conditionable to open
the gate ceive a signal from a memory address decoder  45  circuits Oa to
9b. (not shown), all connected as shown.                   When the circuit
arrangement is put into opera- With this arrangement, the first frequency
di-  tion in a manner wherein the high speed clock vider 2 is arranged to
perform a first division (1/2)  pulses 2a are to be changed to the pulses
5a and divide input pulses la, shown in Figure 2A, in  shown in Figure 2E,
low level signals are applied to a manner to produce a pulse train 2a, as
shown in  5o  both the terminals 11a and 11 b. This induces the Figure 2B.
The second frequency divider 3 is ar-   gate control circuit 12 to apply a
high level signal ranged to perform a second division and to pro-    (1)
and condition the gate circuit Oa, 6b to assume duce a pulse train having a
frequency which is 1/4  an ON state. Under these conditions, high speed
that of the original input signal ha, so as to produce  pulses 2a are
applied to the output terminals 10a, a signal 3a as shown in Figure 2C.
5s  10b in the manner illustrated in Figure 2F and The third and fourth
frequency dividers 4, 5 are  thence to the CPU of the microprocessor.
arranged to perform subsequent frequency divi-        In the event that the
control circuit of the sions and to produce signals 4a and 5a (see Fig-
microprocessor applies high level signals (1, 1) to 3    
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terminals 11 a and 11 b, the gate control  switch to the low speed pulses
5a in the event of a circuit 15 is conditioned to apply a high level signal
blackout without adverse effect on the operation of to the gate circuit 9a,
9b and thus open the gate  the processor. Further, low speed external
memory circuit. This results in the pulses appearing at the  access bus
cycle control is possible with the same clock pulse output terminals 10a,
10b assuming the   5   simple hardware. Moreover, in the event that a form
5a shown in the latter half of Figure 2F.     system includes a high speed
memory in addition As both of these signals 2a, 5a have been      to the
above-mentioned low speed type, the appro- derived from the same basic
signal 1a when the     priate clock signal control can be effected without
change occurs, the trailing edges of the two signals  the need for
additional circuitry, and this increases are aligned at the moment of
switching, and no   lo  the system throughput. shift in signal timing can
occur and thereby disturb the operation of the microprocessor.
Claims In the case that the reverse change is to be induced and low speed
clock pulses are to be       1. A one chip microprocessor clock pulse
gener- changed to high speed pulses, the levels of the   i5   ator
comprising a source of clock pulses (la), signals applied to the terminals
11a and 11b are       means (2 to 5) for successively dividing said
switched from 1, 1 to 0, 0, respectively. At this      clock pulses (1 a)
by the same ratio and pro- time, the gate circuit 9a, 9b is rendered
non-con-     ducing a plurality of clock pulse signals (2a to ductive while
the gate circuit 6a, 6b is opened. the   5a), the pulse widths of which are
different, result of this is shown in Figure 2G. As will be   20  said
plurality of clock pulse signals (2a to 5a) noted, since the CPU is
responsive to the clock        being divided in a manner such that one of
the pulses, the switching will be timed in accordance      leading and
trailing edges of the pulses of said with the currently-supplied pulse
train and thus, in   plurality of clock pulse signals (2a to 5a) occur this
instance, will await a trailing edge of the low   coincidentally and thus
enable switching from speed pulses before inducing the signal level  25
one to another of the signals without phase change which will induce the
supply of high speed      differences occurring, a plurality of gate cir-
pulses. As before, since the trailing edges of the     cuits (6a to 9b)
arranged selectively to supply pulses 2a and 5a are inherently aligned, the
phas-     one of the clock pulse signals (2a to 5a) to an ing of the two
signals will be perfectly matched       output terminal arrangement (10a,
10b), a dis- upon switching, thereby ensuring error-free CPU   3o
criminator input terminal (17) connected to the operation.
plurality of gate circuits (6a to 9b) and respon- In the case that a low
speed external memory       sive to a control signal from a memory address
access cycle is to be induced, a high level signal     decoder to allow
automatic switching of clock applied from  a memory address decoder (not
pulse signals (2a to 5a) at the output terminal shown) is applied to the
terminal 17. Prior to this  35  arrangement (10a, 10b) from a high speed
time, the program being run in the CPU is con-         pulse signal
processing cycle (2a) to a low trolled in accordance with the high speed
pulses       speed external memory pulse signal access 2a. However, upon
the application of the high level    cycle (5a), and automatically to
resume the signal to the terminal 17, the gate circuit 6a, 6b is  high
speed pulse signal processing cycle (2a) closed and the gate circuit 9a, 9b
rendered con-  40   upon termination of the control signal, and ductive.
Under these circumstances, the clock          control means for controlling
the gate circuits pulses being supplied change in the manner illus-     to
switch from one to another of the clock trated in Figure 2H and low speed
clock pulses 5a      pulse signals (2a to 5a) only when said one of are
then fed to the CPU.                               the leading and trailing
edges of the pulses of The high level signal applied to the terminal 17
4s  the clock pulse signals (2a to 5a) coincide. is maintained for one
memory cycle and is then automatically switched to the low level. This
switch-  2. A clock pulse generator according to claim 1, ing permits the
resumption of the supply of the        wherein said dividing means
comprises a plu- high speed clock pulses 2a to the CPU to permit
rality of frequency dividers (2 to 5) connected appropriate processing, as
shown in the final part  5o  in a manner wherein a first frequency divider
of Figure 2H.                                          (2) is arranged to
divide the pulses (1a) sup- In accordance with the above-described ar-
plied from said source in a predetermined rangement, it is possible
selectively to supply four   manner, and the next frequency divider (3) is
different clock pulses simply by changing a two-bit    arranged to receive
the output of the first fre- signal. Accordingly, when the device is
required to  55  quency divider (2) and perform substantially be operated
from a low voltage source such as          the same division. torch
batteries or the like, it is possible to change the pulses 2a to the pulses
5a. It is also possible to 4    
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||||| | | * C   L   M S both of the terminals 1 la and 11 b, the gate
control  switch to the low speed pulses 5a in the event of a circuit 15 is
conditioned to apply a high level signal  blackout without adverse effect
on the operation of to the gate circuit 9a, 9b and thus open the gate  the
processor. Further, low speed external memory circuit. This results in the
pulses appearing at the  access bus cycle control is possible with the same
clock pulse output terminals 1 Oa, 1 Ob assuming the   5   simple hardware.
Moreover, in the event that a form 5a shown in the latter half of Figure
2F.     system includes a high speed memory in addition As both of these
signals 2a, 5a have been       to the above-mentioned low speed type, the
appro- derived from the same basic signal la when the      priate clock
signal control can be effected without change occurs, the trailing edges of
the two signals  the need for additional circuitry, and this increases are
aligned at the moment of switching, and no   1o  the system throughput.
shift in signal timing can occur and thereby disturb the operation of the
microprocessor.                Claims In the case that the reverse change
is to be induced and low speed clock pulses are to be       1. A one chip
microprocessor clock pulse gener- changed to high speed pulses, the levels
of the   15   ator comprising a source of clock pulses (1a), signals
applied to the terminals 11a and 11b are       means (2 to 5) for
successively dividing said switched from 1, 1 to 0, 0, respectively. At
this      clock pulses (la) by the same ratio and pro- time, the gate
circuit 9a, 9b is rendered non-con-     ducing a plurality of clock pulse
signals (2a to ductive while the gate circuit 6a, 6b is opened. the   5a),
the pulse widths of which are different, result of this is shown in Figure
2G. As will be   20  said plurality of clock pulse signals (2a to 5a)
noted, since the CPU is responsive to the clock        being divided in a
manner such that one of the pulses, the switching will be timed in
accordance      leading and trailing edges of the pulses of said with the
currently-supplied pulse train and thus, in   plurality of clock pulse
signals (2a to 5a) occur this instance, will await a trailing edge of the
low   coincidentally and thus enable switching from speed pulses before
inducing the signal level  25      one to another of the signals without
phase change which will induce the supply of high speed      differences
occurring, a plurality of gate cir- pulses. As before, since the trailing
edges of the     cuits (6a to 9b) arranged selectively to supply pulses 2a
and 5a are inherently aligned, the phas-     one of the clock pulse signals
(2a to 5a) to an ing of the two signals will be perfectly matched
output terminal arrangement (10a, 10b), a dis- upon switching, thereby
ensuring error-free CPU   30   criminator input terminal (17) connected to
the operation.                                             plurality of
gate circuits (6a to 9b) and respon- In the case that a low speed external
memory        sive to a control signal from a memory address access cycle
is to be induced, a high level signal     decoder to allow automatic
switching of clock applied from  a memory address decoder (not
pulse signals (2a to 5a) at the output terminal shown) is applied to the
terminal 17. Prior to this  35  arrangement (1Oa, 10b) from a high speed
time, the program being run in the CPU is con-         pulse signal
processing cycle (2a) to a low trolled in accordance with the high speed
pulses       speed external memory pulse signal access 2a. However, upon
the application of the high level    cycle (5a), and automatically to
resume the signal to the terminal 17, the gate circuit 6a, 6b is  high
speed pulse signal processing cycle (2a) closed and the gate circuit 9a, 9b
rendered con-  4o   upon termination of the control signal, and ductive.
Under these circumstances, the clock          control means for controlling
the gate circuits pulses being supplied change in the manner illus-      to
switch from one to another of the clock trated in Figure 2H and low speed
clock pulses 5a      pulse signals (2a to 5a) only when said one of are
then fed to the CPU.                               the leading and trailing
edges of the pulses of The high level signal applied to the terminal 17
45  the clock pulse signals (2a to 5a) coincide. is maintained for one
memory cycle and is then automatically switched to the low level. This
switch-  2. A clock pulse generator according to claim 1, ing permits the
resumption of the supply of the        wherein said dividing means
comprises a plu- high speed clock pulses 2a to the CPU to permit
rality of frequency dividers (2 to 5) connected appropriate processing, as
shown in the final part  50  in a manner wherein a first frequency divider
of Figure 2H.                                          (2) is arranged to
divide the pulses (1a) sup- In accordance with the above-described ar-
plied from said source in a predetermined rangement, it is possible
selectively to supply four   manner, and the next frequency divider (3) is
different clock pulses simply by changing a two-bit    arranged to receive
the output of the first fre- signal. Accordingly, when the device is
required to  55  quency divider (2) and perform substantially be operated
from a low voltage source such as          the same division. torch
batteries or the like, it is possible to change the pulses 2a to the pulses
5a. It is also possible to 4   
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i1!I 3. A clock pulse generator according to claim 1        terschaltungen
(6a bis 9b) verbunden ist und or claim 2, including first and second sets
of     der in Abhangigkeit von einem  Steuersignal input terminals (11 a,
11 b; 1Ba, 1Bb) via which   von einem SpeicheradreBdecoder ein automati-
two-bit control signals can be supplied in a       sches Schalten der
Taktimpulssignale (2a bis manner which permits selective control of said
5  5a) bei der AusgangssignalanschluBeinrichtung gate circuits (6a to 9b).
(10a, 10b) von einem Hochgeschwindigkeits- lmpulssignalverarbeitungszykius
(2a) in einen 4. A method of producing clock pulse signals in a
externen  langsamen  Speicher-impulssignal- microprocessor and switching
between the sig-      Zugriffszyklus (5a) erlaubt, und der automa- nals,
the method comprising the steps of:  70      tisch den
Hochgeschwindigkeits-lmpulssignal- using a single source to produce a basic
clock     verarbeitungzyklus (2a) bei einer Beendigung pulse signal (1a);
des Steuersignals wieder aufnimmt, und Steu- successively dividing (2 to 5)
the basic clock     ermittein zum Steuern der Gatterschaltungen, pulse
signal (1a) to form a series of pulse        um von einem zum anderen der
Taktimpulssi- signals (2a-to 5a) each having successively  t5    gnale (2a
bis 5a) nur umzuschalten, wenn eine longer pulse widths, wherein one of the
leading    von den Anstiegs- und Abfallflanken der Impul- and trailing
edges of said series of pulses        se der Taktimpulssignale (2a bis 5a)
zusam- signals (2a to 5a) are arranged to occur syn-      menfallen.
chronously; selectively using (6a to 9b) one of said series   20  2.
Taktimpulsgenerator nach Anspruch 1, wobei of pulse signals (2a to 5a) in
connection with     die Teilungsmittel mehrere Frequenzteiler (2 the
control of said microprocessor, and pro-       bis 5) aufweisen, die in
einer Weise verbunden ducing automatic switching from a high speed
sind, daB der erste Frequenzteiler (2) so ange- pulse signal processing
cycle (2a) to a low        ordnet ist, daB er die Impulse (1a) teilt, die
von speed external memory pulse signal access   25     der Quelle in einer
vorgegebenen Weise gelie- cycle (5a) in response to a control signal from
fert werden, und daB der nachste Frequenztei- a memory address decoder to a
discriminator        ler (3) so angeordnet ist, daB er das Ausgangs- input
terminal (17), with automatic resumption     signal des ersten
Frequenzteilers (2) empffingt of the high speed pulse signal processing cy-
und im  wesentlichen die gleiche Teilung cle (2a) upon termination of the
control signal;  30  durchfUhrt. and controlling switching from one to
another of the  3. Taktimpulsgenerator nach Anspruch 1 oder 2, clock pulse
signals (2a to 5a) to take place       der erste und zweite Satze von
Eingangssi- only when said one of the leading and trailing
gnalanschltssen (11a, 11b; 16a, 16b) aufweist, edges of the pulses of the
clock pulse signals  35  Uber die Zweibit-Steuersignale in einer Weise (2a
to 5a) coincide.                               geliefert werden k6nnen, daB
eine selektive Steuerung der Gatterschaltungen (6a bis 9b) PatentansprUche
erm6glicht wird. Y   1. Einchip-Mikroprozessor-Taktimpulsgenerator  4o  4.
Verfahren zur Erzeugung von Taktimpulssigna- mit einer Quelle von
Taktimpulsen (1a), Mitteln    len in einem Mikroprozessor und Schalten zwi-
(2 bis 5) zur aufeinanderfolgenden Teilung der     schen den Signalen,
wobei das Verfahren die Taktimpulse (la) im gleichen Verhaltnis und
folgenden Schritte aufweist: zur Erzeugung einer Anzahl von Taktimpulssi-
Verwendung einer Einzelquelle zur Erzeu- gnalen (2a bis 5a), deren
Impulsbreiten ver-  45   gung eines Basistaktimpulssignals (1a); schieden
sind, wobei die Anzahl der Taktim-            aufeinanderfolgendes Teilen
(2 bis 5) des pulssignale (2a bis 5a) in einer Weise so ge-
Basistaktimpulssignals (1a), um eine Serie von teilt ist, daB eine von den
Anstiegs- und Abfall-  Impulssignalen (2a bis 5a) zu bilden, die je-
flanken der Impulse der Anzahl der Taktim-         weils aufeinanderfolgend
langere Impulsbreiten pulssignale (2a bis 5a) gleichzeitig auftreten   5o
haben, wobei eine der Anstiegs- und Abfallflan- und somit ein Schalten vom
einem zum ande-         ken der Serien der Impulssignale (2a bis 5a) ren
Signal erm6glicht wird, ohne daB Phasen-       so angeordnet ist, daB sie
synchron auftreten; differenzen auftreten, mehreren Gatterschaltun-
selektives Verwenden (6a bis 9b) einer der gen (6a bis 9b), die selektiv
angeordnet sind,     Serien der Impulssignale (2a bis 5a) in Verbin- um
eines der Taktimpulssignale (2a bis 5a) zu   55  dung mit der Steuerung des
Mikroprozessors, einer AusgangssignalanschluBeinrichtung (10a,      und
Erzeugen einer automatischen Schaltung 10b) zu liefern, einem
Diskriminatoreingangssi-    von einem Hochgeschwindigkeits-lmpulssignal-
gnalanschluB (17), der mit der Anzahl der Gat-     verarbeitungszyklus (2a)
in einen extemen 5    
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!  ! langsamen  Speicher-Impulssignal-Zugriffszy-      division comprend
une pluralit4 de diviseurs de klus (5a) in Abhangigkeit von einem Steuersi-
frequence (2 a 5) relies de maniere a ce qu'un gnal von einem
Spoicheradre~decoder zu ei-        premier diviseur de frequence (2) soit
dispose nem DiskriminatoreingangssignalanschluB (17),     pour divisor los
impulsions (la) fournies par wobei der Hochgeschwindigkeits-lmpulssignal-
5  ladite source d'une manibre preddtormin6e, et S9.W   verarbeitungszyklus
(2a) bei Beendigung des       le diviseur de frdquence suivant (3) est
dispo- Steuersignals automatisch  wiederaufgenom-        se pour recevoir
la sortie du premier diviseur men wird; und
de frequence (2) et pour realiser essentielle- Steuern des Schaltens von
oinem zum an-        ment la meine division. deren der Taktimpulssignale
(2a bis 5a), das  lO nur stattfinden soil, wenn die eine der An-   3.
Gdndrateur d'impulsions d'horloge salon la re- stiegs- und Abfallflanken
der Impulse der Takt-   vendication 1 ou la revendication 2, compre-
impulssignale (2a bis 5a) zusammenfallon.         nant des premier et
second jeux de bomes d'entrde (11 a, 11 b; 1 6a, 16b) via lesquels des
Revendicatlons                               16      signaux de commando a
deux bits peuvent ftre appliqu6s d'une manibre qui permet la 1. G6n~rateur
d'impulsions d'horloge pour un mi-     commando selective desdits circuits
de porte croprocesseur monolithique comprenant une         (6a a 9b).
source d'impulsions d'horloge (1a), un disposi- tif (2 a 5) pour divisor
successivement lesdites  20  4. Proc6dd pour produire des signaux d'impul-
Q>     impulsions d'horloge (1a) par le m~me rapport     sions d'horloge
dans un microprocesseur et et produire une pluralite d'impulsions d'horloge
pour commuter entre les signaux, le proc6d4 (2a & 5a), dont les largeurs
d'impulsions sont    comprenant les etapes de: diff6rentes, ladite
pluralit4 de signaux d'impul-     utilisation d'une source unique pour pro-
sions d'horloge (2a a 5a) etant divisdes d'une   25  duire un signal
d'impulsions d'horloge de base manibre tolle qu'un des flancs avant et
arribre   (1 a); des impulsions de ladite pluralite de signaux
division successive (2 a 5) du signal d'im- d'impulsions d'horloge (2a &
5a) so produisent    pulsions d'horloge de base (1a) pour former de fagon
coTncidente et permettent donc la        une serie de signaux d'impulsions
(2a a 5a) commutation de I'un a I'autre des signaux sans   3o  ayant
chacune successivement des largeurs qu'il so produise de dephasage, une
pluralite     d'impulsions plus longues, dans lequel un des de circuits de
porte (6a & 9b) disposes selecti-  flancs avant et arriere desdites s6ries
de si- voment pour foumir un des signaux d'impul-        gnaux d'impulsions
(2a a 5a) sont disposes sions d'horloge (2a & 5a) a une disposition de
pour se produire de fagon synchrone; bomes de sortie (1 Oa, 1 Ob), une
borne d'entr6e   36  utilisation selective (6a & 9b) d'une desdi- du
discriminateur (17) relie & la pluralit6 de    tes series des signaux
d'impulsions (2a a 5a) circuits de porte (6a A 9b) et sensible & un      en
liaison avec la commando dudit micropro- signal de commando d'un decodeur
d'adresse        cesseur, et de m6moire pour permettre une commutation
production d'une commutation automati- Ky     automatique des signaux
d'impulsions d'horlo-  40  que & partir d'un cycle de traitement du signal
ge (2a A 5a) sur la disposition de borne de       d'impulsions de vitesse
dlevee (2a) d'un cycle sortie (10a, 10b) & partir d'un cycle de traite-
d'accbs du signal d'impulsions de mimoire ment du signal d'impulsions a
vitesse elev6e      exteme de vitesse lente (5a) en reponse A un (2a)
jusqu'a un cycle d'accbs du signal d'im-     signal de commando a partir
d'un decodeur pulsions de memoire externe de vitesse lente  45  d'adresse
de mdmoire jusqu'& une borne d'on- (5a), et pour reprendre automatiquement
le        tee du discriminateur 17, avoc une reprise cycle de traitement du
signal d'impulsions a      automatique du cycle de traitement du signal
vitesse elevee (2a) lors de la cessation du       d'impulsions & vitesse
6Ievde (2a) lors de la signal de commando, et un dispositif de com-
cessation du signal de commando ; et mande pour commander les circuits de
porte  so       commando commutation de l'un a l'autre pour commuter de
l'un a l'autre des signaux       des signaux d'impulsions d'horloge (2a a
5a) d'impulsions d'horloge (2a & 5a) seulement        pour avoir lieu
seulement lorsqu'un des flancs lorsqu'un desdits flancs avant et arriere
des     avant et arribre des impulsions des signaux impulsions des signaux
d'impulsions d'horloge     d'impulsions d'horloge (2a a 5a) coTncident. (2a
& 5a) coTncident.                     55 2. G6nerateur d'impulsions
d'horloge solon la re- vendication 1, dans lequel ledit dispositif de 6    


