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a ratio of an integer numbersuch as about 32 KHz and about 4 MHz; i.e.
oscillation operations are per- The present invention relates to a
semiconductor  formed outofsynchronism. Therefore, synchronism is
Integrated circuit device, and more specifically to  not maintained when
the two clocks are to be switch- technology that can be effectively
utilized for a sem-   5   ed (active/subactive), and extremely narrow
pulses conductor integrated circuit device such as a one-  SP and
undesirably wide pulses WP are formed as chip microcomputer having, for
example, a time-    system docks as shown In Fig. 6. As a result, the sys-
keeping function.                                  tem may undergo
erroneous operation when the In an electronic desk-top calculator
constituted  clocks are to be switched. by a microcomputer and
semiconductor integration   10  Further, from US-A4 229699 a multiple clock
se- circuits, provision Is made of an oscillation circuit us-  lection
system for switching among a plurality of input ing an oscillator such as
quartz oscillator to produce  clock signals to produce an output clock
signal Is clock signals (hereinafter simply referred to as sys-  known.
This system discloses all the features includ- tem docks) for operating the
system. When such a   ed in the first part of claim 1. data processing
system is intermittently operated, the   15 original oscillation is stopped
and operations of the  Summary of the Invention microprocessor and memory
are temporarily stopped in order to reduce the consumption of electric
power.  The object of the present invention is to provide For this purpose,
a halt function is provided to stop the  a semiconductor Integrated circuit
in particular a mi- system dock upon receipt of a control signal from an
20  crocomputer, with a time keeping function having a external unit or an
instruction from the microproces-  reliable performance during the clock
switching oper- sor. A dock generating system having such a perfor-  ation
and a reduced power consumption. mance is described In US-A- 4 463 440.
This object is met by a semiconductor integrated In the semiconductor
integrated circuit device  circuit according to claim 1. such as a
microcomputer having timekeeping func-  25   Preferred embodiments of the
invention are dis- tion, however, the timekeeping function cannot be
closed in the subclaims. stopped if the oscillation circuit is commonly
utilized  A representative example will now be described for keeping the
time and for the original oscillation;  briefly. That is, when oscillation
output signals are se- i.e., It is not allowed to add the holding function.
lectively transmitted to a dock generating circuit via Therefore, there has
been proposed a microcomputer  30  a multiplexer, the oscillation output
signals being gen- mounting a quartzoscillation circuitof32.768 KHz for
erated by a first oscillation circuit whose oscillation timekeeping and a
cheaply constructed CR oscilla-  operation of a relatively high frequency
is controlled tion circuit or an oscillation circuit using a ceramic os-
by predetermined control signals and by a second os- cillator for the
original oscillation (about 4 MHz). The  dilation circuit which steadily
performs the oscillation microcomputer equipped with such two oscillation
cir-  35  operation of a relatively low frequency, the clock- cuits has
been described, for example, in "Hitachi 4-  generating operation is
started in synchronism with Bit 1-Chip Microcomputer System, HMCS 40
Series,   the oscillation output that is switched via a mode LCD-III,
User's Manual, third edition, No. 4, Hitachi,  which once stops the
operation of the clock generat- Ltd., June, 1984, pp. 4 and 24-25.
ing circuit. In the microcomputer, when the original oscilla-  40
Forexample, there are provided a clock switching tion operation of the
above-mentioned high frequen-  circuit a flag which designates which clock
be used cy Is stopped under the holding condition, the oscilla-  by the.
dock switching circuit, and a flag which indi- tion circuit on the side of
the original oscillation must  cates whether the clock selected by the
clock switch- be energized at least after every second to supply a  ing
circuit be supplied to the system or not and where- system clock to the
microprocessor in order to realize   45  in the flags are set according to
an interrupt signal or the timekeeping function. It was therefore found by
a program instruction, a mode which once shuts off the present inventors
that a stabilization waiting time  all clocks (hereinafter referred to as
stop mode or becomes relatively long before the oscillation is re-  watch
mode) is necessarily passed through when an sumed, and unstable oscillation
operation of a high  ordinary operation mode (hereinafter referred to as
frequency takes place during that moment consuming   50  standard operation
mode or active mode) is to be large amounts of electric power.
transferred to a mode of low power consumption It was further studied by
the present Inventors to  (hereinafter referred to as low-power-consumption
form system clocks of a low frequency by switching  mode or subactive mode)
or vice versa, and the into an oscillation output of the oscillation
circuit for  docks are switched during this moment. timekeeping during the
halting operation (subactive).  55  According to the above-mentioned means,
oper- In this case, it was found by the present inventors that  ation of
the oscillation circuit which performs oscilla- frequencies of basic dock
pulses for timekeeping and  tion operation at a relatively high frequency
is stop- of basic dock pulses for the system do not establish  ped as
required and when the clock frequency is to be 2   
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clock-generating operation is resumed  plied thereto via the multiplexer
MPX or processes in synchronism with an oscillation frequency that is  them
to form several kinds of internal clocks [err] switched after the operation
of the clock generating   [err] having suitable frequencies and different
circuit is once stopped. When the clock pulses having  phases. The Internal
clocks [err] are sup- dissimilar frequencies are to be switched, therefore,
5   plied to a control block CONT which consists of a undesired hair-like
clock pulses are not produced and  ROM that stores programs, a program
counter that the operation is carried out stably.
successively reads instructions from the program ROM, and an instruction
decoder that decodes the In- BRIEF DESCRIPTION OF THE DRAWINGS
struction codes that are read out to form control sig- 10  nals for the
circuits In the microcomputer, and are fur- Fig. 1 is a block diagram of an
embodiment in  ther supplied to an execution block EXEC which con- which
the present invention is adapted to a sin-  sists of various registers, ALU
(arithmetic logic unit) gle-chip microcomputer,                        and
RAM that serves as a work area. The program Fig. 2 is a diagram explaining
the condition of  counter in the control block CONT and the execution mode
transition in a microcomputer to which the   15  block EXEC are connected
to an input/output port I/O present Invention is adapted;
via a bus BUS. Fig. 3 is a block diagram of another embodiment   In this
embodiment there are provided a stop flag in which the present invention is
adapted to the  FLG2 that can be set by a suitable instruction called
single-chip microcomputer,                     stop instruction, and a
status signal that Indicates the Fig. 4 is a diagram of waveforms for
explaining   20  content of the stop flag FLG2 is supplied to the clock the
operation;                                 pulse generating circuit CPG to
control the gate that Fig. 5 is a diagram of status transition for explain-
is provided at the inlet thereof. Concretely speaking, ing an example of
the operation; and           when 1 is set to the flag FLG2 due to the stop
in- Fig. 6 is a diagram of waveforms for explaining  struction, the
oscillation circuit OSC1 for generating the operation for switching the
clock pulses that  25  system clocks ceases to oscillate, and a mode (here-
can be taken into consideration prior to the pres-  inafterreferred to as
stop mode orwatch mode) is es- ent invention.
tablished in which no clock is supplied from the mul- tiplexer MPX to the
clock pulse generating circuit DESCRIPTION OF THE PREFERRED
CPG and none of the internal clocks [err] EMBODIMENTS
30  are generated. Therefore, the system Is under the stop condition In
which it does not operate at all. An embodiment in which the invention is
adapted    To get out of the stop mode, on the other hand, to a single-chip
microcomputer will now be described  there Is provided a timer interrupt
circuit TIC which in conjunction with Figs. 1 and 2.
generates a timer interrupt signal INT, based on asig- Though there is no
particular limitation, the circuit  35  nal from a frequency-dividing
circuit DVD that divides blocks surrounded by a chain line A are formed on
a  the frequency of original oscillation signals [err]that single
semiconductor chip such as a single crystalline  constitute timekeeping
clocks. The interrupt signal silicon substrate.
INT1 from the timer interrupt circuitTIC is supplied to The single-chip
microcomputer according to this  the stop flag FLG2 to clear it to "0", and
is also sup- embodiment is equipped with two oscillation circuits  40
plied to the flag FLG1 to set it. After the flag FLG1 is consisting of an
oscillation circuit OSC1 forgenerating  set, the multiplexer MPX which
receives the status system docks and an oscillation circuit OSC2 for gen-
signal supplies to the clock pulse generating circuit erating timekeeping
clocks. The oscillation circuit  CPG the original oscillation signal [err]
of timekeeping OSC1 is provided with a ceramic oscillator I a which  clock
instead of the original oscillation signal [err]of is located on the
external side and the oscillation cir-  45  system clock. Therefore, the
system is operated by cuit [err] is provided with a quartz oscillator 1b
which  the clocks of a low frequency based on the signals is located on the
external side.                     [err] and assumes the
low-power-consumption mode Original oscillation signals [err] which
constitute  (subactive mode) for carrying out the operation such system
clocks of 4 MHz generated by the oscillation  as addition and the like for
timekeeping function. circuit OSC1 and original oscillation signals
[err]which   50  In this embodiment, furthermore, an external in-
constitute timekeeping clocks of 32.768 KHz gener-  terrupt control circuit
EIC Is provided to receive an in- ated by the oscillation circuit OSC2 are
supplied to a  terruptsignal INT2 from the external unit. When an ex-
multiplexer MPX where clocks of either side are se-  ternal interrupt
signal INT2 is input in the stop mode lected depending upon the set
condition of a flag  (watch mode), the oscillation circuit OSC1 starts the
FLG1 that designates docks and are supplied to a   55  oscillation, and the
stop flags FLG2 and FLG1 are clock pulse generating circuit CPG.
cleared. When the flag FLG1 is cleared, the multiplex- The dock pulse
generating circuit CPG divides  er MPX supplies original oscillation
signals [err]of the frequency of oscillation signals[err]or[err] sup-
system docks to the dock pulse generating circuit 3  
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system assumes the standard   flag that designates which docks be used
based on operation mode (active mode) in which it is operated  the clock
switching circuit, and a flag which indicates at high speeds by the clocks
of a high frequency   whether the clocks selected by the clock switching
cir- formed by the clock pulse generating circuit CPG.  cult be supplied to
the system or not, and the flags are Fig. 2 shows the transition condition
of mode ac-   5   set depending on the interrupt signal or the program
cording to the above embodiment                   instruction. When the
system is transferred from the According to the above embodiment as will be
ob-  ordinary operation mode to the low-power-consump- vious from Fig. 2,
the stop instruction is executed at  tion mode or vice versa, the stop mode
(watch mode) the final stage of execution of an ordinary system pro-  Is
passed through to shut off all clocks, and the clocks gram or at the final
stage of a program for the time-  10  are switched during this moment.
Therefore, all of the keeping operation in the low-power-consumption
clocks are once extinguished at the time of switching mode, so that the
system is transferred to the stop  the clocks, and synchronism is
maintained among the mode (watch mode) in which the system clocks are all
clocks. Hence, the system does not operate errone- extinguished.
Thereafter, the system gets out of the  ously and is transferred from the
standard operation stop mode (watch mode) in response to the Interrupt  15
mode (active mode) to the low-power-consumption and assumes the
low-power-consumption mode         mode (subactive mode) or vice versa.
Accordingly, (subactive mode) orthe standard operation mode (ao-  docks are
switched without adversely affecting the tive mode) depending upon the
content of the flag  operation of the system, and the low-power-con- FLG1.
sumption mode is realized. Therefore, when the system is transferred from
20  In the foregoing was concretely described the In- the standard
operation mode to the low-power-con-  vention accomplished by the present
inventors by sumption mode or vice versa, the docks are not sud-  way of an
embodiment. The present invention, how- denly changed from [err]or from
[err]                ever, Is in no way limited to the above-mentioned em-
Therefore, extremely short clock pulses are not    bodiment only but can be
modified in a variety of formed and the system is not erroneously operated.
25  other ways without departing from the spirit and In the above-mentioned
embodiment, the stop    scope of the invention. Though the above embodi-
mode is transferred again tothe low-power-consump-  ment has dealt with the
microcomputer provided with tion mode in case the timer Interrupt INT1 Is
input prior  two oscillation circuits for generating the clocks, the to the
input of interrupt signal INT2 from the external  invention can also be
adapted to the one that gener- unit during the stop mode that has
transferred from   30  ates three or more kinds of clocks. According to the
the low-power-consumption mode.                    present invention,
furthermore, the mode is control- In the clock switching circuit of the
above embodi-  led using two flags, i.e., a stop flag that is set by the
ment, furthermore, the flag FLG1 is connected to the  stop instruction and
that indicates the stop condition internal buses WB, RB to set the content
of the flag  of all clocks and a clock designation flag which indi- FLG1
depending upon the instruction. In executing   35  cates the kind of clocks
to be supplied after the clock the stop instruction, therefore, the content
of the flag  stop condition is released, i.e., which indicates the di- FLG1
is arbitrarily set in advance, and the system is  rection of mode to which
the system will transfer after transferred to a desired mode of either a
first mode  the clock stop condition is released. In a system in such as
the standard operation mode or a second   which the two operation modes are
alternatingly re- mode such as the low-power-consumption mode   40  peated,
however, the flag for designating the docks when the next interrupt signal
has entered.        may be eliminated, and the multiplexer MPX may be In
the above-mentioned embodiment, operation   switched based on the stop
instruction or the inter- of the oscillation circuit OSC1 on the system
dock  rupt. side is stopped during the stop mode and the low-     Fig. 3 Is
a block diagram of another embodiment power-consumption mode. It is,
however, also allow-  45  of the case when the present invention is adapted
to able to transfer the system from the standard opera-  a single-chip
microcomputer, wherein the circuit tion mode to the low-power-consumption
mode or     blocks surrounded by a broken line are formed on a vice versa
by controlling the switching of docks and  semiconductor substrate such as
of single crystalline the interrupt and supplyof clocks while the
oscillation  silicon by the widely known technology for fabricating circuit
is in operation.                      50  the semiconductor integrated
circuits, though there Is In the above-mentioned embodiment, further-    no
particular limitation. more, the flags FLG1 and FLG2 may be independently
The microcomputer according to this embodi- constituted by themselves, or a
bit in the control reg-  ment is provided with afirstoscillation circuit
(original ister or any bit in the RAM may be allotted thereto.  oscillation
circuit) OSC1 for generating system clocks According to the above-mentioned
embodiment  55  and a second oscillation circuit OSC2 for producing as
described above, the microcomputer that includes  reference time pulses
fortimekeeping. The first oscil- two oscillation circuits of dissimilar
oscillation fre-  lation circuit OSC1 is provided with, for example, a
quencies is provided with a clock switching circuit, a  ceramic oscillator
X1 on the outside to oscillate at a 4 



7                  EP 0 316 943 B1                 8 frequency which is as
relatively high as about 4 MHz.  pulses IS are supplied to an interrupt
flag INTF to To reduce the consumption of electric power, oscilla-  serve
as a factorof interrupt. The interrupt processing tion operation of the
oscillation circuit OSC1 is con-  by the time pulse 1S designates
timekeeping opera- trolled bycontrol signals C3 that will be described lat-
tion for the control block in the CPU. For example, If er The second
oscillation circuit OSC2 is provided   5   there develops interrupt due to
the time pulse 1S, the with a quartz oscillator X2 to oscillate at a
frequency  control block In the CPU reads the data of seconds which is as
relatively low as 32.768 KHz. The oscilla-  stored in the RAM that serves
as a work area, adds tion circuit OSC2 is provided for performing the time-
+1 thereto, and writes it onto the RAM as new data of keeping operation and
performs oscillation operation  a unit of a second. In this case, If there
is a carry, +1 steadily.                                    10     is added
to the data of minute in the same manner as The output signals of the
oscillation circuits  described above. Likewise, if there is a carry, the
OSC1 and OSC2 are converted Into basic clock puls-  data of hour, the data
of day or the data of week Is In- es CK1 and CK2 through frequency-dividing
circuit  creased. As described above, the time-keeping oper- DiV1 and DiV2
that also work to shape waveforms.  ation is realized by fundamentally
effecting the inter- The basic clock pulses CK1 and CK2 are supplied to  15
rupt after every second to increase the data of sec- the clock pulse
generating circuit CPG via the multi-  ond, and by adding +1 to other data
depending upon plexer MPX which Is switched by the control circuit  the
presence or absence of carry. CONT. The multiplexer MPX selectively
transmits the  It is also allowable to carry out the timekeeping basic
clock pulses CK1 or CK2 to the clock pulse gen-  operation In shorter than
one second by inputting erating circuit CPG depending upon the operation
20  suitable offset data from the internal buses BUS to mode that will be
described later.               the timekeeping circuit TM and generating
the time The clock pulse generating circuit CPG divides  pulse 1S at a
period of shorter than 1 second. the frequency of the basic clock pulses
CK1 or CK2  According to this embodiment, there is provided that are input
via the multiplexer MPX or processes  a flag REG that can be set by a
suitable instruction them to form a plurality of system clocks [err]    25
called stop instruction STOP, and a status signal LPM etc. having different
phases.                    (low power mode) that represents the content of
the The system clocks [err] etc. are supplied to  stop flag REG is supplied
to the control circuit CONT. a control block which consists of a ROM
(read-only  The signal LPM consists of two bits, i.e., a stop signal
memory) that stores programs, a program counter  STP and a stand-by signal
SBY to produce three sta- that successively reads instructions from the
pro-  30  tuses consisting of the aforementioned active mode, gram ROM, and
an instruction decoder that decodes  a watch mode and a subactive mode that
will be de- the instruction codes that are read out to form control
scribed later. signals for the circuits in the microcomputer, and are  In
the active mode, the flag REG is cleared as supplied to an execution block
which consists of va-  shown in the waveform diagram of Fig. 4 and in the
rious registers, ALU (arithmetic logic operation unit)  35  status
transition diagrams of Fig. 5. In response to the and RAM (random access
memory) that serves as a  low level of signals STP and SBY, the control
circuit workarea.AmicrocomputerCPU is constituted by the  CONT places the
oscillation circuit OSC1 under the above-mentioned control block and the
execution  oscillating condition upon receiptof control signal C3, block.
The program counter in the control block and  and switches the multiplexer
MPX to the side of the the execution block are connected via buses BUS to
40  basic clock pulses. CK1. The clock pulse generating an input/output
port I/O, a timer circuit TM, and vari-  circuit CPG therefore generates
system clocks [err] ous control flags. The internal buses BUS are made
[err] etc.) of a highfrequencyf, corresponding up of address bus, data bus
and control bus.     to the basic clock pulses CK1. The clock pulse
generating circuit CPG of this   In such an active mode, if the stop
instruction embodiment does not steadily form the above-  45  STOP is
executed and the signals STP and SBY are mentioned system clocks [err] etc.
in response  set to the high level relative to the stop flag REG, the to
the basic clock pulses CK1 or CK2 input through  control circuit CONT
designates operation for trans- the multiplexer, and is controlled for its
operation by  ferring the system from the active mode to the watch the
control signals C2'. In orderthatthe system clocks  mode depending upon the
high level (logic "1"). That [err] etc. are generated in synchronism with
the  50  is, in the watch mode, the oscillation circuit OSC1 switched basic
clock pulses CK1 or CK2, the control  stops the oscillation operation and
the clock pulse signals C2formed bythe controller CONT are passed
generating circuit CPG stops its operation, too. through the synchronizing
circuit SYNC to maintain  Therefore, the system clocks [err] synchronism
with the basic clock pulses CK1 or CK2.  are not supplied to the CPU. In
the watch mode, there The basic dock pulses CK2 for timekeeping are  55
are produced neither the system clocks [err] nor the supplied to the
timekeeping circuit TM which divides  clock pulses[err] for peripheral
circuits. However, the frequency of the basic clock pulses CK2 to form  the
clock pulses [err] that serve as time bases for time pulses such as
1-second pulses 1 S. The time  maintaining the timekeeping function have a
low fre- 



5    9                   EP 0 316 943 B1                10 quency [err]
based on the basic clock pulses CK2.  start of oscillation until the
oscillation is stabilized. Aflag LSON designates the low-speed-on condi-
There exist three statuses as described below tion and means that it is on
the upper status in the  when the system returns to the active mode.
transition diagram of Fig. 5 when It has the logic "0",  Oneof them will
now be described. When thesys- and means that it is on the lower status
when It has   5   tem is in the watch mode under the condition where the
logic "1". As will be described later, this Is used as  the flag LSON is
set to the logic"1" theinterruptflag an indication when the system is
transferred from the  INTF is started from the external interrupt terminal
watch mode to other active mode or subactive mode.  INT and the system is
once transferred to the subac- For example, when the timekeeping function
only is  tive mode in a manner as described above. The inter- to be carried
out, the flag LSON is set to the logic "1"   10  rupt flag INTF informs the
execution block of the mi- prior to executing the stop instruction STOP.
croprocessor CPU of the fact that the interrupt is due In the watch mode as
described above, the oscil-  to an external factor, dears the flag LSON to
the logic lation circuit OSC2 for timekeeping is under the oscil-  "0" by
the interrupt processing so that the interrupt lating condition, and the
timekeeping circuit TM only  processing in the first stage is finished.
Owing to the is in operation in response thereto. Therefore, other  15
execution of the stop Instruction STOP when the in- circuits assume the
mode in which the current is not  terrupt processing is finished, the
system transfers to logically consumed.                                the
watch mode (LSON = "0") on the upper side in the In this embodiment, when
the timekeeping func-  status transition diagram of Fig. 5. The Interrupt
flag tion only is to be carried out by setting the logic"1"to  INTF is
started again from the external Interrupt ter- the flag LSON, the Interrupt
flag INTF makes access  20  minal INT, so that the active mode is assumed.
In this to the control circuit CONT when a 1-second pulse IS  case, the
control circuit CONT generates control sig- is produced from the
timekeeping circuit TM and des-  nals C3 so that the oscillation circuit
OSC1 starts to ignates the change of mode into the subactive mode.
oscillate, and the multiplexer MPX is switched to the In response thereto,
the control circuit CONT     side of the basic clock pulses CK1. After the
oscilla- switches the multiplexer MPX to the basic clock puls-  25  tion of
the oscillation circuit OSC1 is stabilized, the es CK2. The synchronizing
circuit SYNC generates   clock pulse generating circuit CPG resumes the op-
control signals C2' in synchronism with the switched  eration in
synchronism with the basic clock pulses basic clock pulses CK2, so that the
dock pulse gen-  CK1. Therefore, the oscillation circuit OSC1 under-
erating circuit CPG resumes its operation. Therefore,  goes the
oscillation, and the system clocks [err] the clock pulse generating circuit
CPG generates sys-  30  to [err] etc.) supplied to the CPU and the clock
pulses tern clocks [err]  for the CPU of a low            [err] for
peripheral circuits have a high frequency [err] frequency [err] based on
the basic clock pulses CK2  according to the basic clock pulses CKI. for
timekeeping. Concretely speaking, In resuming     As described above, with
the flag DTON being the operation of the clock pulse generating circuit
set to the logic  "1"instead of applying the external in- CPG, the control
signals C2' for controlling the logic  35  terrupttwo times, the watch mode
(LSON = "1") is au- gate that transmits the basic clock pulses CK2 to the
tomatically changed in the system to the watch mode input of the clock
pulse generating circuit CPG, are  (LSON = "0") through the subactive mode
by the ex- generated by the synchronizing circuit SYNC In syn-  ternal
interrupt of one time, and Is returned to the ac- chronism with the dock
pulses CK2. Therefore, nar-  tive mode. In other words, when the flag DTON
is set row pulses or wide pulses are not generated in the   40  to the
logic "1", the control circuitCONTautomatically system clocks [err] that
are formed  executes the operation for switching the clocks as de- by the
clock pulse generating circuit CPG.        scribed above. The interrupt
flag INTF, on the other hand, ac-    The remaining one stands for the case
when the tuates the control block of the microprocessor CPU  flag LSON is
set to the logic "0" while the system Is and adds +1 to carry out the
timekeeping operation   45  transferred from the active mode to the watch
mode. as described above. The system returns again to the  In this case,
the system is transferred to the active watch mode by the execution of the
stop instruction  mode In response to one interrupt. This interrupt in-
STOP that is inserted in the Interrupt processing pro-  cludes the
interrupt by the timer circuit TM for the gram at the final stage of the
timekeeping operation.  timekeeping operation. Attention, therefore, should
As described above, the system clocks[err] are  50  be given to that
switching from the watch mode to the formed by utilizing basic clock pulses
CK2 that are  active mode involves operation for starting the oscil- formed
by the oscillation circuit OSC2 for timekeep-  lation circuit OSC1 in a
traditional manner. ing while the timekeeping operation is being carried
Further, a variety of flags for designating the op- out, and the
oscillation circuit OSC1 of a high frequen-  erations of the control
circuit CONT that switches the cy is not at all operated to add +1 using
the micropro-  55  clocks In the above embodiment are connected to the
cessor CPU maintaining a relatively short time inter-  Internal buses BUS,
such that the content of the flag val such as one second as described
above. There-  Is set depending upon the instructions. Therefore, by 



fore, the current is not wastefully consumed from the  arbitrarily setting
the content (LSON) of the flag in ad- 6    11                  EP 0 316 943
B1                 12 vance at the time of executing the stop instruction,
lation circuit OSC1 on the side of the system clocks the system can be
transferred, when a next Interrupt  is stopped during the watch mode and
the subactive signal is input, to a desired mode of either the active
mode. However, it is also allowable to stay in the low- mode such as the
standard operation mode or the    power-consumption mode in which the
oscillation cir- subactive mode which carries out the timekeeping   5
cuit OSCI is In operation but the dock generating cir- operation only. With
the flag DTON being set further-  cuit CPG is not In operation when the
flag LSON has more, the watch mode can be automatically returned  the logic
0" or even in the watch mode by providing to the active mode by one time of
external Interrupt  other flags. Since there is no time for waiting for the
as described earlier.                              start of the oscillation
circuit OSC1, the watch mode The functions and effects obtained from the
10  can be switched to the active mode at a high speed. above-mentioned
embodiment of Fig. 3 are described  The flags in the aforementioned
embodiments may below.                                             be
constituted independently by the flip-flop circuits, (1) Oscillation output
signals are selectively  ora bit in the control register ora given bit in
the RAM transmitted to a clock generating circuitvia a mul-  may be
allotted thereto. tiplexer, the oscillation output signals being gen-  15
The synchronizing circuit resumes the operation erated by the first
oscillation circuit whose oscil-  in synchronism with the basic clock
pulses CK1 or lation operation of a relatively high frequency is  CK2
obtained by switching the clock pulse generating controlled according to
predetermined control   circuit CPG, and generates the gate control signals
signals and by the second oscillation circuitwhich  that will be input to
the clock pulse generating circuit steadily carries out the oscillation
operation at a   20   CPG in synchronism with the above-mentioned
relatively low frequency. Furthermore, the dock  switched basic clock
pulses CK1 or CK2. Moreover, generating operation is started in synchronism
the synchronizing circuit may be constituted in vari- with the oscillation
outputs that are switched via  ous other forms. For example, the output
unit of the an operation mode which once stops the opera-   clock pulse
generating circuit CPG may be provided tion of the dock generating circuit.
In this consti-  25  with a gate circuit to control the output timing
thereof. tution, oscillation operation at a relatively high  Or, the
flip-flop circuit constituting the dock pulse frequency of the oscillation
circuit is stopped as  generating circuit may be forcibly reset and may
then required, and operation of the dock generating  be released
insynchronism with the basic clock pulse circuit is once stopped when the
clock frequency  CK1 or CK2. is to be changed and, then, the dock
generating   30  The foregoing description has chiefly dealt with operation
Is resumed in synchronism with the os-  the case where the invention
accomplished by the cillation frequency that is changed. When the
present inventors is adapted to a 1-chip microcomput- clock pulses having
dissimilar frequencies are to  er having the low-power-consumption mode in
the be switched, therefore, undesired hair-like dock  field of art that
serves as the background ofthe inven- pulses are not produced, and the
operation is sta-  35  tion. The invention, however, Is in no way limited
bly carried out.                               thereto only but can be
widely adapted to a variety of (2) The second oscillation circuit is used
as an os-  semiconductor integrated circuit devices that supply cillation
circuit for timekeeping, and system    to the internal circuits in a
switched mannera plurality docks are formed by the oscillation pulses for
of clock pulses having different oscillation frequen- timekeeping  in the
low-power-consumption   40  cies asynchronously. mode in which the first
oscillation circuit is not in operation, such that the CPU carries out the
time- keeping operation. Therefore, there is no need of  Claims starting
the firstoscillation circuitthat is set to op- erate at a relatively high
frequency maintaining a   45  1. A semiconductor Integrated circuit, in
particular a short interval of, for example, at least one sec-
microcomputer, comprising ond. This makes it possible to reduce the con-
first oscillation means (OSC1; DIV1) for sumption of electric current that
would be con-    generating a first clock signal having a first fre- sumed
in relatively large amounts by the first os-  quency, cillation circuit
from the start of the first oscilla-  50  second oscillation means (OSC2;
DIV2) tion circuit until the oscillation Is stabilized.  for generating a
second clock signal having a Therefore, the operation is stabilized and the
second frequency being smaller than said first consumption of electric
power is reduced.          frequency, In the foregoing was concretely
described the in-        dock generating means (MPX, CPG) cou- vention
accomplished by the present inventors by  55   pled to said first and
second oscillation means for way of embodiments. The present invention,
how-        forming first Internal cock signals based on said 



ever, Is in no way limited to the above-mentioned em-  first clock signal
in afirstoperating mode, second bodiments only. For example, operation of
the oscil-  internal clock signals based on said second clock 7    11
EP 0 316 943 B1                 12       [err] * C   L  M   S * vance at
the time of executing the stop instruction,  lation circuit OSC1 on the
side of the system clocks the system can be transferred, when a next
interrupt  is stopped during the watch mode and the subactive signal is
input, to a desired mode of either the active  mode. However, it is also
allowable to stay in the low- mode such as the standard operation mode or
the    power-consumption mode in which the oscillation cir- subactive mode
which carries out the timekeeping   5   cult OSCI is in operation but the
clock generating cir- operation only. With the flag DTON being set,
further-  cult CPG is not in operation when the flag LSON has more, the
watch mode can be automatically returned  the logic "0" or even in the
watch mode by providing to the active mode by one time of external
interrupt  other flags. Since there is no time for waiting for the as
described earlier.                              start of the oscillation
circuit OSC1, the watch mode The functions and effects obtained from the
10  can be switched to the active mode at a high speed. above-mentioned
embodiment of Fig. 3 are described  The flags In the aforementioned
embodiments may below.                                             be
constituted independently by the flip-flop circuits, (1) Oscillation output
signals are selectively  ora bit in the control registerora given bit in
the RAM transmitted to a clockgenerating circuit via a mul-  may be
allotted thereto. tiplexer, the oscillation output signals being gen-  15
The synchronizing circuit resumes the operation erated by the first
oscillation circuit whose oscil-  in synchronism with the basic dock pulses
CK1 or lation operation of a relatively high frequency is  CK2 obtained by
switching the clock pulse generating controlled according to predetermined
control   circuit CPG, and generates the gate control signals signals and
by the second oscillation circuitwhich  that will be input to the clock
pulse generating circuit steadily carries out the oscillation operation at
a   20   CPG in synchronism with the above-mentioned relatively low
frequency. Furthermore, the clock  switched basic clock pulses CK1 or CK2.
Moreover, generating operation is started in synchronism  the synchronizing
circuit may be constituted in vari- with the oscillation outputs that are
switched via  ous other forms. For example, the output unit of the an
operation mode which once stops the opera-   clock pulse generating circuit
CPG may be provided tion of the clock generating circuit. In this consti-
25  with a gate circuit to control the output timing thereof. tution,
oscillation operation at a relatively high  Or, the flip-flop circuit
constituting the clock pulse frequency of the oscillation circuit is
stopped as  generating circuit may be forcibly reset and may then required,
and operation of the clock generating  be released in synchronism with the
basic clock pulse circuit is once stopped when the clock frequency  CK1 or
CK2. is to be changed and, then, the clock generating   30  The foregoing
description has chiefly dealt with operation is resumed in synchronism with
the os-  the case where the invention accomplished by the cillation
frequency that Is changed. When the   present inventors is adapted to a
1-chip microcomput- clock pulses having dissimilar frequencies are to  er
having the low-power-consumption mode in the be switched, therefore,
undesired hair-like clock  field of art that serves as the background ofthe
inven- pulses are not produced, and the operation Is sta-  35  tion. The
invention, however, is in no way limited bly carried out.
thereto only but can be widely adapted to a variety of (2) The second
oscillation circuit is used as an os-  semiconductor integrated circuit
devices that supply cillation circuit for timekeeping, and system   to the
internal circuits in a switched mannera plurality docks are formed by the
oscillation pulses for  of clock pulses having different oscillation
frequen- timekeeping  in the  low-power-consumption   40  cies
asynchronously. mode in which the first oscillation circuit is not in
operation, such thatthe CPU carries outthe time- keeping operation.
Therefore, there is no need of  Claims starting the first oscillation
circuit that is set to op- erate at a relatively high frequency maintaining
a   45  1. Asemiconductor integrated circuit, in particulars short interval
of, for example, at least one sec-  microcomputer, comprising ond. This
makes it possible to reduce the con-           first oscillation means
(OSC1; DIV1) for sumption of electric current that would be con-
generating a first clock signal having a first fre- sumed in relatively
large amounts by the first os-  quency, cillation circuit from the start of
the first oscilla-  50  second oscillation means (OSC2; DIV2) tion circuit
until the oscillation is stabilized.  for generating a second clock signal
having a Therefore, the operation is stabilized and the     second
frequency being smaller than said first consumption of electric power is
reduced.          frequency, In the foregoing was concretely described the
in-        clock generating means (MPX, CPG) cou- 



vention accomplished by the present inventors by  55   pled to said first
and second oscillation means for way of embodiments. The present invention,
how-        forming first internal clock signals based on said ever, is in
no way limited to the above-mentioned em-  first clocksignal in a first
operating mode, second bodiments only. For example, operation of the oscil-
internal clock signals based on said second clock 7    13
EP 0 316 943 B1                      14        [err] *  C  L  M  S  *
signal in a second operating mode and a prede-   5. The semiconductor
integrated circuit according to termined level signal in a third operating
mode,    claim 4, wherein said increment means executes data processing
means (CONT, EXEC;             said incrementoperation on the basis ofsaid
first CPU) coupled to said clock generating means for      Internal clock
signals when said data processing operating under control of said clock
generating   5  means is in said first operating mode. means and control
means (CONT; SYNC) coupled to      6. The semiconductor integrated circuit
according to said clock generating means and said data proc-      any of
claims 1 to 5, wherein said control means easing means for controlling said
operating         (CONT) has at least one register (REG) for stor- modes of
said clock generating means, wherein  10   ing control data for supplying
control signals to the switching between said operating modes is       said
clock generating circuit and said first oscil- performed such that said
first and second inter-    lation circuit, respectively. nal clock signals
are synchronised with said first and second clock signals respectively,
7. The semiconductor integrated circuit according to characterised in that
15       claim 6, wherein said register (REG) and said said data processing
means (CONT,              data processing means (CPU) are coupled to- EXEC;
CPU) executes predetermined programs          gether via an internal bus,
and wherein said con- when receiving said first and second internal
trol dataare written into said register by said data clock signals from
said clock generating means      processing means (CPU). (MPX CPG), and
stops its operation, when re-  20 ceiving said predetermined level signal
from said  8. The semiconductor integrated circuit according to clock
generating means, and                          claim 6 or 7, that said
control means (CONT; SYNC) is             wherein a condition of said clock
generat- coupled to said first oscillation means (OSC1;      ing circuit
(CPG) is designated to produce said DIVI) for controlling the operation of
said first os-  25  first internal clock signals, to produce said sec-
cillation means such that the generation of said    ond internal dock
signals or not to produce both first clock signal is stopped in said second
and     said first and second internal dock signals, de- third operating
modes.                               pending upon said control data stored
in said reg- later (REG). 2. The semiconductor integrated circuit according
to  30 claim 1, wherein said first oscillation means    9. Thesemiconductor
integrated circuit according to (OSC1; DIVI) changes its operations from a
non-     any one of claims 1 to 8, further comprising first operation state
to an operation state in said third  external terminals coupled to said
first oscillation operating mode, when said data processing
circuit (OSCI; DIVI) and coupled to a first exter- means (CONT, EXEC; CPU)
changes its opera-  35      nal oscillator (X1), and second external
terminals tions from said third operating mode to said first  coupled to
said second oscillation circuit (OSC2; operating mode.
DIV2) and coupled to a second external oscillator (X2). 3. The
semiconductor integrated circuit according to claim 1, further comprising a
time keeping circuit  40   10. The semiconductor integrated circuit
according to (TM) being controlled on the basis of said second   any one of
claims 1 to 9, clock signal from said second oscillation circuit
wherein said first oscillation circuit com- (OSC2),
prises a first oscillator (OSC1) and a first fre- wherein said time keeping
circuit divides      quency-dividing circuit (DIV1) for dividing a fre-
said second clock signal to form pulses for meas-  45  quency of output
signals from said first oscillator uring time, and
(OSC1) and for forming said first dock signals, wherein said data
processing means                  wherein said second oscillation circuit
(CPU) includes increment means for executing        comprises a second
oscillator (OSC2) and a sec- an increment operation of time data based on
ond frequency-dividing circuit (DIV2) for dividing said pulses for
measuring time.             50      a frequency of output signals of said
second os- cillator (OSC2) and forforming said second clock 4. The
semiconductor integrated circuit according to    signals, and claim 3,
wherein said Increment operation of said         wherein said clock
generating circuit com- 



increment means is controlled on the basis of       prises a multiplexer
(MPX) and a clock generat- said second internal clock signals when said
data  55  ing circuit (CPG), said multiplexer selectively processing means
is in said second operating        supplying said first clock signals or
said second mode.                                               clock
signals to said clock generating circuit for generating said first and
second internal clock 8    15                  EP 0 316 943 B1
16        *  C  L  M  S  * signals, respectively.
second flag each one second. 11. The semiconductor integrated circuit
according to  17. The semiconductor integrated circuit according to any of
claims 1 to 10, wherein said data process-   any of claims 13 to 16, ing
means (CPU) includes storing means for stor-   5    wherein said second
flag is an interrupt ing said time data, a micro Read Only Memory for
flag. storing instructions designating said increment operation, and an
execution unit controlled by  18. The semiconductor integrated circuit
according to said micro Read Only Memory.                       any of
claims 13 to 17, 10           wherein said data processing means 12. The
semiconductor integrated circuit according to  changes its operation from
said first operating any of claims 1 to 11,
mode or said second operating mode to said third wherein said data
processing means In-        operating mode, in response to supplying said
cludes a Central Processing Unit controlled on      data having said first
state or said second state the basis of said first or second internal clock
sig-  15  to said register (REG) in accordance with an exe- nals.
cution of a stop instruction by said data process- ing means. 13. The
semiconductor integrated circuit according to claim 8, furthercomprising an
internal bus (BUS)  19. The semiconductor integrated circuit according to
coupled to said data processing means and to  20   any of claims 13 to 18,
said register (REG),                                     wherein said data
processing means sup- wherein said control means further com-       plies
said data having one of said fifth state and prises a first flag (LSON) and
a second flag       said sixth state to said first flag via said internal
(INTF) each of which is coupled to said internal   bus. bus,
25 wherein said control means supplies said  20. The semiconductor
integrated circuit according to clock generating means with control signals
hav-    claim 5, further comprising an internal bus (BUS) ing a first state
to change into said first operating  coupled to said data processing means
and to mode from said third operating mode, in re-        said register
(REG), sponse to supplying data having a fourth state to  30    wherein
said control means further com- said second flag when said data processing
prises a flag (INTF) which is coupled to said in- means is in said third
operating mode and said      ternal bus, first flag stores data having a
fifth state, and         wherein said control means supplies said wherein
said control means supplies said      clock generating means with control
signals hav- clock generating means with control signals hav-  35  ing a
first state to change into said first operating ing a second state to
change into said second op-  mode from said third operating mode, in re-
erating mode from said third operating mode, in    sponse to supplying data
having a fourth state to response to supplying the data having the fourth
said flag when said data processing means is in state to said second flag
when said data process-  said third operating mode, and i ng means is in
said third operating mode and   40      wherein said control means supplies
said said first flag stores data having a sixth state.  clock generating
means with control signals hav- ing a second state to change into said
second op- 14. The semiconductor integrated circuit according to  erating
mode from said third operating mode, In claim 13, further comprising a
third external ter-  response to supplying the data having the fourth minal
(INT) coupled to said second flag,   45      state to said flag when said
data processing wherein said data having said fourth state    means is in
said third operating mode. is supplied from said third external terminal to
said second flag.                               21. The semiconductor
integrated circuit according to claim 20, wherein said data having said
fourth 15. The semiconductor integrated circuit according to  50  state Is
supplied from said time-keeping circuit to claim 13 or 14,
said flag. wherein said data having said fourth state is supplied from said
time-keeping circuit to said  22.  The semiconductor integrated circuit
according to 



second flag.                                       claim 21, wherein said
time-keeping circuit sup- 55      plies said data having said fourth state
to said flag 16. The semiconductor integrated circuit according to
each one second. claim 15, wherein said time-keeping circuit sup- plies
said data having said fourth state to said  23. The semiconductor
integrated circuit according to 9    17                 EP 0 316 943 B1
18                [err] any of claims 20 to 22, wherein said flag is an in-
Taltsignale von der ersten Taktgeneratoreinrich- terrupt flag.
tung (MPX, CPG) ausfihrt und ihren Betrieb beim Empfang des vorbestimmten
Signalpegels 24. The semiconductor integrated circuit according to  von der
Taktgeneratoreinrichtung anhalt, und any of claims 20 to 23,
5            daB die Steuereinrichtung (CONT; SYNC) wherein said data
processing means           mit der ersten Oszillatoreinrichtung (OSC1;
changes its operation from said first operating    DIVI) zum Steuern des
Betriebs der ersten Os- mode orsaid second operating mode to said third
zillatoreinrichtung verbunden ist, so dag die Er- operating mode, in
response to supplying said     zeugung des ersten Taktsignals in der
zweiten data having said first state or said second state  10  und dritten
Betriebsart angehalten wird. to said register (REG) in accordance with an
exe- cution of a stop instruction by said data process-  2. Integrierte
Halbleiterschaltung gemai Anspruch ing means.
1, wobel die erste Oazillatoreinrichtung (OSC1; DIV1) ihren Betrieb aus
einem Nicht- 25. The semiconductor integrated circuit according to  15
Betrlebszustand in einen Betriebszustand bei der any of claims 20 to 24,
dritten Betriebsart umschaltet, wenn die Daten- wherein said data
processing means sup-      verarbeitungseinrichtung (CONT, EXEC; CPU) plies
said data having one of said fifth state and  Ihren Betrieb aus derdritten
Betriebsart In die er- said sixth state to said register via said internal
ste Betriebsart umschaltet. bus.                                      20 3.
Integrierte Halbleiterschaltung gemnA Anspruch 1, die weiter eine auf der
Grundlage des zweiten Patentansprfiche
Taktsignals von der zwelten Oszillatorschaltung (OSC2) gesteuerte
Zeitteilungsschaltung (TM) 1. Integrierte Halbleiterschaltung, insbesondere
25  aufwelst, Mikrocomputer, mit                                      wobei
die Zeltteilungsschaltung das zwei- einer ersten Oszllatoreinrichtung
(OSCI;    to Taktsignal untertelit, um Zeitmellpulse zu bil- DIVI) zum
Erzeugen eines ersten Taktsignals mit   den, und einer ersten Frequenz,
wobei die Datenverarbeitungseinrichtung einer zweiten Oszillatoreinrichtung
(OSC2;  30  (CPU) eine Inkrementierschaltung zum Ausflh- DIV2) zum Erzeugen
eines zweiten Taktsignals      ren eines auf den ZeitmeSpulsen basierenden
In- mit einer zweiten Frequenz, die Ideiner ist als die  krementlerbetriebs
der Zeitdaten enthilt. erste Frequenz, einer mit den ersten und zweiten
Oszilla-  4. Integrierte Halbleiterschaltung gema1 Anspruch
toreinrichtungen verbundenen Taktgeneratorein-  35  3, wobel der
Inkrementierbetrieb der Inkremen- richtung (MPX, CPG) zum Bilden auf dem
ersten     tierelnrichtung auf der Grundlage der zweiten in- Taktsignal
baslerender, ersterinternerTaktsigna-  ternen Taktsignale gesteuert wird,
wenn die Da- le bei einer ersten Betriebsart, auf dem zweiten
tenverarbeitungseinrichtung sich in der zweiten Taktsignal basierender,
zweiter interner Taktsi-   Betriebsart befindet. gnale bel einerzweiten
Betriebsartund einesvor-  40 bestimmten Signalpegels bei einer dritten Be-
5. Integrierte Halbleiterachaltung gemAS Anspruch triebsart,
4, wobei die Inkrementierelnrichtung den Inkre- einer mit
derTaktgeneratoreinrichtung ge-    mentierbetrieb auf der Grundlage der
ersten In- koppelten Datenverarbeitungseinrichtung (CONT,    ternen
Taktsignale ausfulhrt, wenn die Datenver- EXEC; CPU) zum Betrieb unter
Steuerung durch   4S  arbeltungseinrichtung sich in der ersten Be- die
Taktgeneratoreinrichtung und einer mit der    triebsart befindet.
Taktgeneratoreinrichtung und der Datenverarbel- tungseinrichtung
verbundenen Steuereinrich-    6. Integrierte Halbleiterschaltung gemAl
einem der tung (CONT; SYNC) zum Stbuern der Betriebs-       Ansprfche 1 bis
5, wobei die Steuereinrichtung arten der Taktgeneratoreinrichtung, wobel
das  so  (CONT) wenigstens eln Register (REG) zum Schalten zwischen den
Betriebsarten so durch-      Speichern der Steuerdaten zum Liefern von
gefuhrtwird, dafadie ersten und zweiten internen   Steuersignalen an die
Taktgeneratorschaltung 



Taktsignale jewells synchron mit den ersten und    und an die erste
Oszillatorschaltung aufweist. zwelten Taktsignalen sind, dadurch
gekenn.-eichnet,            5s   7. Integrierte Halbleiterschaltung gemr1
Anspruch daB die Datenvmrarbeitungseinrichtung        6, wobel das Register
(REG) und die Datenverar- (CONT, EXEC; CPU) vorbestimmte Programme
beitungseinrichtung (CPU) Ober einen internen belm Empfang der ersten und
zweiten internen      Bus miteinander verbunden sind und die Steuer- 10
19                 EP 0 316 943 B1                 20 daten durch die
Datenverarbeitungseinrichtung  13. Integrierte Halbleiterschaltung gemfi
Anspruch (CPU) in das Register geschrieben werden.         6, die welter
oenen mit der Datenverarbeitungs- einrichtung und dim Register (REG)
verbunde- 8. Integfierte Halbleiterschaltung gemfi Anspruch     non
internen Bus (BUS) aufweist, 6 oder 7, wobeil ein Zustand der
Taktgenerator-   5     wobel die Stuereinrichtung weltersineje- schaltung
(CPG) dazu bestimrmt Ist, die erston in-  wells mit dim Intbrnen Bus
verbundene irate ternen Taktsignale, die zwelbtn internen Taktsi-   Kennung
(LSON) und zweibt Kennung (INTF) gnale oder keines der beiden ersten und
zwelten   aufwelst, internen Taktsignale abhangig von den im Regi-
wobel die Steuereinrichtung die Taktgeni- stir (REG) gespelcherten
Stbuerdaten zu erzeu-  1o  ratoreinrichtung mit einen ersten Zustand besit-
gen.                                              zenden Steuersignalen
versorgt, um von der drit- ton Betriebsart in die orate Betrebsart in
Reakti- 9. Integrierto Halblelterachaltung gemAi einem der    on auf ein
Liefern von oinen vierten Zustand be- Ansprliche 1 bis 8, die welter mit
der ersten Os-  sitzenden Daten an die zweibt Kennung umzu-
zillatorschaltung (OSCI; DIVI) und einem ersten   15  schaltbn, wenn die
Datenverarbeitungsoinrich- externen Oszillator (Xl) verbundene, erate
extbr-  tung sich in der dritten Betriebsart befindet und ne AnschlOsse und
mit der zwelten Oszillator-     die ersat Kennung einen fOnftn Zustand
besit- schaltung (OSC2; DIV2) und elnem zweltbn ex-      zende Daten
speichert, und ternen Oszillator (X2) verbundene, zweite exter-
wobel die Steuereinrichtung derTaktgene- ne Anschlusse aufwelst.
20      ratoreinrichtung einen zweiten Zustand besitzen- de Steuerdatbn
liefert, urn aus der drittbn Be- 10. Integrierte Halbleiterschaltung gemAM
einem der   triebsart in die zweite Betriebsart in Reaktlon auf Ansprilche
I bis 9,                               em Liefern von den vierten Zustand
besitzenden wobel die orate Oazillatorschaltung einen    Daton an die
zweite Kennung umzuschalten, ersten Oszillator (OSCI) und eine erste Fre-
25  wenn die Datenverarbeitungsainrichtung sich in quenzteilerschaltung
(DIV1) zum Untbrtoilen ei-    der dritten Betriebsart befindet und die
erste ner Frequenz der Ausgangssignale vom ersten       Kennung einen
sechsten Zustand besitzende Oszillator (OSC1) und zum Bilden der ersten in-
Daten speichert. ternen Taktsignale aufweist, wobei die zweitb
Oszillatorschaltung ei-  30  14. Intogrierte Halbleiterschaltung gemA
Anspruch nen zweiten Oszillator (OSC2) und elne zwelte      13,
dieweitereinen mitdirzweiten Kennung ver- Frequenzteilerachaltung (DIV2)
zum Unterteilen    bundenen dritten externen Ausgang (INT) auf- einer
Frequenz der Ausgangssignale vom zwei-      weist, ton Oszillator (OSC2)
und zum Bilden zweiter            wobei die den vierten Zustand besitzen-
Taktslgnals aufwelst, und                 3S       den Daten vom dritten
externen AnschluB an die wobel die Taktgeneratorschaltung einen
zweite Kennung geliefert werden. Multiplexer (MPX) und sine
Taktgeneratorachal- tung (CPG) aufwebst, wobel der Multiplexer wahl-  15.
Intogrlerte Halbleitorschaltung gemni Anspruch weise die erston oder
zweiten Taktaignale an die   13 oder 14, Taktgeneratorachaltung zum
Erzeugen der or-  40         wobel die den vierten Zustand besitzen- sten
bzw. zweiten internen Taktsignale liefert.    den Daten von der
Zeitteilerachaltung an die zweltb Kennung geliefert werden. 11. Integriorte
Halbleiterschaltung gemAil elnem der Ansprflche 1 bis 10, wobei die
Datenverarbei-  16. Integrierte Halbleiterschaltung gemA% Anspruch
tungseinrichtung (CPU) sine Spebchereinrich-  45   15, wobel die
Zeittbilerschaltung jede Sekunde tung zum Spelchern der Zeitdaten, einen
Micro-    die den vlerten Zustand besitzenden Daten an Read-Only-Memory zum
Speichern dir den In-        die zweite Kennung liefert. krementierbetrieb
bestimmenden Befehle und ei- ne durch den Micro-Read-Only-Memory gestbu-
17. Intogrierte Halbleiterschaltung gemiaB elnem der erte
Ausfuhreinrichtung aufweist.         50      Anspruche 13 bis16, wobei die
zweib Kennung eine Unterbre- 



12. Intbgrierts Halbleiterschaltung gemal einem der   chungskennung ist.
Anspriche I bNs 11, wobei die Datenverarbeltungseinrichtung   18.
Intbgrierte Halbleiterschaltung gemraM einem der eine auf der Grundlage der
ersatn oder zwelten  5s  Ansprulche 13 bis 17, internen Taktsignale
gesbtuerte Central-Proces-         wobel die Datnverarbeitungsoinrichtung
sing-Unit aufwelst.                               ihren Betrieb von der
ersten Betriebsart oder der zweiten Betriebsart auf die dritto Betriebsart
In    21                 EP 0 316 943 B1                 22    I I!III huH
11111 11111 II II * C   L   M S Realtlon auf sin Uefern der den ersten oder
das Register (REG) in Obereinstimmung mit el- zweiten Zustand besitzenden
Daten an das Re-      nerAusfthrung eines Haltebefehis durch die Da- gister
(REG) in Obereinstimmung mit einer Aus-    tenverarbeltungseinrichtung
umschaltbt. fflhrung eines Stopbefehis durch die Datenverar-
beitungseinrichtung umschaltet.           5   25. Integrierte
Halbleiterschaltung gemaS elnem der Anspr~che 20 bis 24, 19. Intbgrierte
Halbleiterachaltung gemAll einem der       wobel die
Datenverarbeitungselnrichtung Ansprache 13 bis 18,
die den ftnften Zustand oder den sechsten Zu- wobel die
Datenverarbektungseinrichtung     stand besitzenden Daten an das Register
Ober die den f~nften Zustand odor sechsten Zustand   10  den Internen Bus
liefert. besitzenden Daten an die erste Kennung Ober den internen Bus
liefert. Revendlcatlons 20. Integrierte Halbleiterschaltung gemaS Anspruch
5, die weiter onen mit der Datenverarbeitungs-  15  1. Circuit int6gr6e
Asemiconducteurs, notammentun einrichtung und dem Register (REG) verbunde-
micro-ordinateur, comprenant non Intbrnen Bus (BUS) aufwelst,
des premiers moyens doscillation (OSCI; wobei die Stbuereinrichtung weiter
sine      DIVI) pour produire un premier signal d'horloge mit dem  internen
Bus verbundene Kennung          possedant une premiere fr6quenco, (INTF)
aufweist                           20           des seconds moyens
d'oscillation (OSC2; wobel die Steuereinrichtung die Taktgene-    DIV2)
pour produire un second signal d'horloge ratoreinrichtung mit einen ersten
Zustand besit-  possedant une seconde fr6quence inf6rieure A zenden
Steuersignalen bellefert, um aus derdrit-  laditb premlere fr6quence ton
Betriebsart In die ersat Betriebsart in Rea-tl-    des moyens (MPX, CPG) de
production de on auf en ULefern von oinen vierten Zustand be-  25  slgnaux
d'horloge, couplis auxdits premiers et sitzenden Daten an die Kennung
unzuschalten,      seconds moyens d'oscdllation pour former des wenn die
Datenverarboitungsoinrichtung sich in    premiers signaux d'horloge Interne
sur la base der dritten Betriebsart befindet, und             dudit premier
signal d'horloge dane un premier wobei die Steuereinrichtung die Taktgene-
mode de fonctionnement, des seconds signaux ratoreinrichtung mit einen
zweiten Zustand besit-  30  d'horloge Interne sur la base dudit second
signal zenden Steuersignalen versorgt, um aus der drit-  d'horloge dans un
second mode de fonctbonne- ten Betriebsart in die zweite Betriebsart in
Reak-  ment et un signal A niveau pred6termin6 dans un tion aiu ein Uefern
von den vierten Zustand be-   trolsiemon mode de fonctionnement, sitzenden
Daten an die Kennung umzuschaltbn,           des moyens de traitement de
donnees wenn die Datenverarbeltungselnrichtung sich In  3s  (CONT, EXEC;
CPU) couples auxdits moyens de der dritten Betriebsart befindet.
production de signauxd'horloge pourfonctionner sous la commando desdits
moyens de produo- 21. Integrierte Halblelterschaltung gemaB Anspruch   tion
de signaux d'horloge, et 20, wobei die den vierten Zustand besitzenden
des moyens de commando (CONT; Daten von der Zeitteilerschaltung an die Ken-
4o  SYNC) couples auxdits moyens de production de nung geliefert werden.
signaux d'horloge et auxdits moyens de traits- mentde donn6es pour
commanderlesdits modes 22. Intgrierte Halbleiterschaltung gemiAS Anspruch
de fonctionnement desdits moyens de produo- 21, wobei die
Zeitteilerschaltung jede Sekunde   tion de signaux d'horloge, la
commutation entre die den vlorten Zustand besitzenden Daten an  45  lesdits
modes de fonctionnement 6tant executee die Kennung Ibefert.
de tells sorte quo lesdits premiers et seconds si- gnaux d'horloge Interne
sont synchronises res- 23. Integrierte Halbleiterschaltung gemla sinem der
pectivement sur leedits premiers et seconds si- Anspriiche 20 bis 22, wobei
die Kennung sine Un-  gnaux d'horloge, tbrbrechungskennung ist.
50           caracteris6 en ce quo 



lesdits moyens de traltement de donnbes 24. Integrierte Halbleiterschaltung
gemiAl sinern der  (CONT, EXEC; CPU) exicutent des programmes AnsprOche 20
bis 23,                              pred6termin6s lors de la r6ception
desdits pre- wobei die Datenverarboitungseinrichtung     miers et seconds
signaux d'horloge interns en Ihren Betrleb aus der ersten Betriebsart oder
der  os  provenance desdits moyens (MPX CPG) de pro- zweiten BetrIebsart in
die dritte Betriebsart in Re-  duction de signaux d'horloge, et arretent
lour aktion auf sin Liefern von den den ersten Zustand  fonctionnement lors
de la r6ception dudit signal A oder den zweiten Zustand besitzenden Daten
an     nhveau pr6dbtermin6 provenant desdits moyens 12    23
EP 0 316 943 B1                24        1111111 111111111   F  I de
production de signaux d'horloge, et        7. Circuit int6gre A
semiconductburs solon la roven- que lesdits moyens de commands (CONT;
dication 6, dane lequel ledit registre (REG) et les- SYNC) sont couples
auxdits premiers moyens       dits moyens de traitement de donnees (CPU)
d'osclllation (OSCI; DIV1) pour la commando du   sont couples entre eux par
l'interm6diaire d'un fonctionnementdesdits premiers moyens d'oscil-   5
bus interne , et dans lequel lesdites donn6es de lation de sorte quo la
production dudit premier si-  commando sont enregistrees dane ledit
registre >       gnal d'horloge est arrfite dans lesdits second et  par
lesdits moyens de traitement de donn6es troisieme modes de fonctionnement.
(CPU). 2. Circuit integr6 A semiconducteurs solon la reven-  lo  8. Circuit
integre  Asemiconducteurs selon la reven- dication 1, dana loquel lesdits
premiers moyens  dication 6 ou 7, dana lequel une condition dudit
d'oscillation (OSCI; DIV1)commutentleursfonc-    circuit (CPG) de
production de signaux d'horloge tionnements d'un 6tat de non fonctionnement
A    est conque de manibre A produire lesdits pre- un 6tat de
fonctionnement dons ledit trolsieme   miers signaux d'horloge interne,
produire lesdits mode de fonctionnement, lorsque lesdits moyens  15
seconds signaux d'horloge Interne ou no pas pro- de traitement de donn6es
(CONT, EXEC; CPU)       duire A lafois lesdits premiers et seconds signaux
commubont leurs fonctionnements dudit troisie-   d'horloge Interne, en
fonction desdites donnees me mode de fonctionnoment audit premier mode
de commande m6morlsbes dane ledit registre de fonctionnement
(REG). 20 3. Circuit inthgr6 A semiconducteurs solon la reven-  9. Circuit
int6gre A semiconducteurs solon l'une dicatlon 1, comprenant en outre un
circuit de    quolconque des revendications 1 A 8, compre- pointage (TM)
commande sur la base dudit se-     nant en outre des premieres bornes
externes cond signal d'horloge d6livr6 par ledit second cir-  couplees
audit premier circuit oscillant (OSC1; cuit d'oscillation (OSC2),
25      DIVI) et coupl6es t un premier oscillateur exter- ledit circuit de
pointage divisant ledit so-  no (Xl), et dos secondes bornes extornes cou-
cond signal d'horloge pourformerdes impulsions   pies audit second circuit
d'oscillation (OSC2; pour la mesure du temps,                         DIV2)
et couplies A un second oscillatbur exter- lesdits moyens de traitement de
donn6es     ne (X2). (CPU) comprenantt des moyens d'incrementa-  30 tion
pour appliquer une op6ration d'incr6menta-  10. Circuit Int6gr6 a
semiconducteurs selon 'une tion de donnees de temps sur la base desdites
quelconque des revendications 1 A 9, impulsions pour la mesure du temps.
dans lequel ledit premier circuit d'oscilla- tion comprend un premier
oscillateur (OSCI) et 4. Circuit int6gr6 A semiconducteurs solon la reven-
35  un premier circuit diviseur de fr6quence (DIVI) dication 3, dane lequel
laditb op6ration d'incre-  pour diviser une frequence de signaux de sortie
mentation desdits moyens d'incr6mentation est    d6livres par ledit premier
oscillateur (OSCI) et commandes surla base desdits seconds signaux     pour
former lesdits premiers signaux d'horloge, d'horloge inferne, lorsque
lesdits moyens de trai-     dane loquel ledit second circuit d'oscilla-
foment de donn6es sont dana ledit second mode  40  tion comprend un second
oscillateur (OSC2) et de fonctionnement                                un
second diviseur de fr6quence (DIV2) pour di- vber une frequence de signaux
de sortie dudit 5. Circuit int6gr6 A semiconducteurs solon la roven-
second oscillateur (OSC2) et former lesdits se- dication 4, dana lequel
lesdits moyens d'incre-  conds signaux d'horloge, et mentation ex6cutent
ladito operation d'lncr6men-  45   dans lequel ledit circuit de production
de tation sur la base desdits premiers signaux      signaux d'horloge
comprend un multiplexeur d'horloge interne lorsque lesdits moyens de trai-
(MPX) et un circuit (CPG) de production de si- foment de donn6es sont dane
ledit premier mode   gnaux d'horloge, ledit multiplexeur envoyant de de
fonctionnement.                               fagon selective lesdits
premiers signaux d'horlo- 50     go ou lesdits seconds signaux d'horloge
auditcir- 



6. Circuit int6gr6 A asemiconducteurs solon l'une    cuit de production de
signaux d'horloge pour pro- quelconque des revendicatIons 1 A 5, dons
lequel  duire respectivement lesdits premiers et seconds lesdits moyens de
commando (CONT) posse-         signaux d'horloge inferne. dent au moins un
registre (REG) servant A m6- moriser des donn6es de commando pour 'envol
65  11. Circuit int6gre A semiconductours solon l'une de signaux de
commando respectivement audit      quelconque des rovendications 1 A 10,
dana Ie- circuit de production de signaux d'horloge et au-  quel lesdits
moyens de traitement de donnees dit premier circuit d'oscillation.
(CPU) comprennent des moyens de m6moire 13    25                 EP O 316
943 B1               26    I 1111111 liii 11111 III!! 11 pour m6morlser
lesdites donnees de temps, une    de pointage audit second drapeau.
micro-m6moire morte pour memoriser des ins- tructions d6signant ladito
operation d'incrumen-  16. Circuit integre A semiconducteurs solon la
reven- tation, et une unite d'ex6cution commandee par   dication 15, dons
lequol ledit circult de pointage la micro-memoire morte.                  5
envole lesdites donnhes possedant ledit quatrie- moe tat audit second
drapeau, A chaque secon- 12. CircuIt integre A semiconducteurs solon l'une
de. queconque des revendications 1 a 11, dane lequel lesdits moyens de
traitement  17. Circuit Integre A semiconducteurs solon l'une de donnees
comprennent une unite centrale de  io  quelconque des revendications 13 A
16, traitement commandee sur la base desdits pre-         dans loquel ledit
second drapeau est un miers ou seconds signaux d'horloge interne.
drapeau d'nterruptlon. 13. Circuit integre A semiconducteursselon la reven-
18. Circuit integre A semiconducteurs solon l'une dicatlon 6, compronant en
outre un bus Interne  15  quelconque des revendications 13 a 17, (BUS)
couplI auxdits moyens de traitement de          dons lequel lesdits moyens
de traltement donnees et audit reglstre (REG),                 de donnees
commutent leur fonctionnement de- dans loquel lesdits moyens de commando
puis ledit premier mode de fonctionnement ou le- comprennent en outre un
premier drapeau          dit second mode de fonctionnement sur ledit troi-
(LSON) et un second drapeau (INTF), dont cha-  20  sieme mode de
fonctlonnement, en reponse A cun est couplI audit bus interne,
I'envoi desdites donnees possedant ledit premier dane lequel lesdits moyens
de commando     etat ou ledit second etat audit registre (REG) en envoient
auxdits moyens de production de si-    fonction d'une execution d'une
Instruction d'arret gnaux d'horloge, des signauxde commando pos-     par
lesdits moyens de traitement de donnees. sedant un premier etat pour la
passage dudit trol-  25 sAime mode de fonctionnement audit premier   19.
Circuit Int6gr6 a semiconducteurs solon l'une mode defonctionnement, en
reponse a l'envol de   quelconque des revendications 13 A 18, donnees
possedant un quatrieme etat audit so-         dans lequel lesdits moyens de
traitement cond drapeau lorsque leadits moyens de tralte-   de donnees
envolent lesdites donnees posse- ment de donnees sont dens ledit troisieme
mode  30  dent ledit cinquibme etat ou ledit sixieme tat au- de
fonctionnement et ledit premier drapeau me-   dit premier drapeau par
rintermhdialre dudit bus morise des donnees posseddant un cinquibme
Interne. etat, et dons lequel lesdits moyens de commande  20. Circuit
integre A semiconducteurs solon la reven- envolent auxdlts moyens de
production de si-  35  dicatrion 5, comprenant on outre un bus interne
gnaux d'horloge, des signauxde commande pos-     (BUS) coupil auxdits
moyens de traltement de scdant un second etat pour Io passage dudit trol-
donnees et audit registre (REG), sibme mode de fonctionnoment audit second
dens lequel lesdits moysns de commando mode de fonctionnement, en reponse A
l'envoi     comprennent on outre un drapeau (INTF) qui eot des donnees
possedant le quatribme etat audit  40  couple audit bus interne, second
drapeau loraque lesdits moyens de tral-        dans lequel lesdits moyens
de commande tement de donnees sont dans ledit troibsme       envonent
auxdits moyens de production de si- mode de fonctionnement etledit premier
drapeau   gnaux d'horloge, des signaux de commando pos- memorise des
donnees possedant un sixibme        sedant un premier Met pour passer dudit
troisie- etat.                                    45      me mode de
fonctionnement audit premier mode de fonctionnement, en reponse A l'envoi
de don- 14. Circuit intigr6 A semioonducteurs selon la reven-  nies
possedant un quatrieme etat audit drapeau, dication 13, comprenant en outre
une trolsieme   lorsque lesdits moyens de trestement de donnees borne
externe (INT) couplee audit second dra-    sont dane ledit troisieme mode
de fonctionne- peau, et                                 50      ment, et 



dans lequel lesdites donnees poseddant           dans lequel lesdits moyens
de commando ledit quatribme etat sont envoyees depuis ladite  envolent
auxdits moyens de production de sl- trobsibme borne externe audit second
drapeau.    gnaux d'horloge, des signaux de commando pos- sedant un second
etat pour le passage dudit troi- 15. Circuit intdgr6 A semiconducteurs
solon la reven-  55  sieme mode de fonctionnement audit second dication 13
ou 14,                               mode de fonctionnement, en reponse A
l'envoi dans lequel lesdites donnees possedant     des donnees possedant le
quatrieme etat audit leditquatribme etatsontenvoyees parleditcircuit
drapeau lorsque lesdits moyens de traitementde 14    27                 EP
0 316 943 B1                 28 1?1!! 11111111111 11111 111 donnees sont
dans ledit troisibme mode de fono- tionnement. 21. Circuit int6gr6 A
semiconductsurs solon la reven- dication 20, dans lequel lesdites donnees
posse-   5 dant ledit quatrieme etat sont envoyeos par ledit circuit do
pointage audit drapeau. 22. Circuit integre A semiconducteurs solon la
reven- dication 21, dans lequel ledit circuit de pointage   10 envoie
lesdites donneos possedant ledit quatrib- me etat audit drapeau, A chaque
seconde. 23. Circuit integre A semiconducteurs solon l'une quelconque des
revendications 20 A 22, dans 1e-  15 quel ledit drapeau est un drapeau
d'interruption. 24. Circuit integre a semiconducteurs solon I'une
quelconque des revendications 20 A 23, dans lequel lesdits moyens de
traitement  20 de donnees commutent leur fonctionnement de- puls ledit
premier mode de fonctionnement ou le- dit second mode de fonctionnement
surledit trol- sieme mode de fonctionnement, en reponse A l'envol desditos
donnees possbdant ledit premier  25 btat ou ledit second etat audit
registre (REG) en fonction d'une execution d'une Instruction d'arrlt par
loedits moyens de traitement de donnees. 25. Circuit integre A
somiconducteurs solon l'une   30 quelconque des revendlcations 20 A 24,
dans lequel lesdits moyens de traitement de donnees envolent lesdites
donnees posse- dant ledit cinquieme etat ou ledit sixieme tat au- dit
registre par l'intermediaire dudit bus interne.   35 40 45 50 55    


