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the energy consumed in the idle mode. The idle mode as well as the stop
mode are activated by The invention relates to a data processing ap-
software. paratus comprising:                                   It is an
object of the present invention to re- a data processing element (20, 78)
having an   5   duce the energy consumption by using a data operating mode
and a stop mode, and com-      processing element, having an operating mode
and prising a data input, a first data output, a  a stop mode, in which
latter mode all element reset signal input, a clock input, a stop signal
functions are inoperative but memory contents are output and first power
supply terminal means  saved, and connected to an oscillator, which os- for
supplying power to the data processing   10  cillator is frozen in a
stand-by mode while the data element;
processing element is in the stop mode and which oscillator means (22, 82)
for feeding said    oscillator is operative while the data processing clock
input with clock pulses, having second  element is in the operating mode.
power supply terminal means (29) for power       The invention is
characterized in that the data reception;                               15
processing apparatus further comprises: a data receiving module (24, 70,
72, 74, 76)    - switching means (28, 84), interconnected be- for receiving
external data, said module hav-     tween said first and second power
supply ing a second data output connected to the         terminal means,
and having a first control data input;
input for detecting an interrupt signal from herein said data processing
element (20, 78) has  20  said data receiving module for thereupon reset
means for under combined control of a reset      driving said switching
means to transmit op- signal and a series of clock pulses attaining an
erating power to said second supply terminal initial state within a
predetermined time interval.    means and a second control input fed by
Reducing energy consumption is of interest in       said stop signal output
for upon detection of environments of limited available power, e.g. in  25
a stop signal driving said switching means implanted medical devices,
portable equipment or       (28, 84) to transmit stand-by power to said
space satellites and in devices in which energy        second supply
terminal means; dissipation should be limited, e.g. in VLSI circuits.  - a
transition signal detector (30, 86) connected A first method for reducing
energy consump-         to said switching means (28, 84) for upon don in a
clocked data processing apparatus, de-  30    detecting any transition from
said stand-by signed in a low-power technology, would be to          power
transmitting state to said operating lower the frequency of the clock as
far as possible    power transmitting state generating said reset regarding
the required data throughput. Problems       signal, that has a trailing
edge only after then occur, in that DC-current paths, which can be
termination of said time interval. hidden in the design of the data
processing ele-  35  The invention may adjust the oscillator fre- ment,
will be open for a longer period, thereby   quency at the most advantageous
value, regarding partially undoing this reduction, and also on that  the
system's task and limitations. real-time processing may be no longer
possible.       A direct consequence of freezing the oscillator A second
method for reducing energy con-       in applications of a radio with a
highly sensitive sumption would be to use a data processing ele-  40
receiving part (e.g. a MODEM) is to diminish inter- ment, having an
operating mode and a mode of      ference. reduced activity, and to switch
between these         An eventual consequence of the invention is to modes,
keeping the element in the latter mode as  realize a real-time processing
in an economical long as no operating is required, in which mode the  way,
as the clock frequency needs not be lowered. consuming of energy is less
than in the former  45 mode. A data processing element having an op-
BRIEF DESCRIPTION OF THE DRAWINGS. erating mode and modes of reduced
activity is for example  the  single-chip  8-bit microcontroller      The
invention will be described with reference PCB80C31, (Philips Data Handbook
IC14N, 1984,     to some Figures. pp. 187-213). This element has a mode of
reduced   50  Figure 1 shows a first block diagram of a data activity
called the idle mode, in which mode the  processing apparatus according to
the invention. CPU is frozen, while the RAM, timers, etcetera        Figure
2 represents the behaviour of the ap- continue functioning, and a mode of
further re-   paratus of Figure 1 with time. duced activity, called the
stop mode, in which        Figure 3a, 3b, 3c comprise the formulae ac- mode
the RAM contents are saved but the oscilla-  55  cording to which the
optimal oscillator frequency tor is frozen causing all other chip functions
to be  can be determined. inoperative. The energy consumed in the stop
Equations (1) through (9) determine the optimal mode per unit time can be
ignored with respect to  oscillator frequency. 2   
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(11) determine a frequency  which is activated by software, and sends
thereby interval in which the oscillator frequency must lie in  a stop
signal via signal detector 25 to switching order to have an energy
consumption higher by a   element 28, which thereupon switches the power
fraction [err] than the minimum. One can choose [err] to  supply to
oscillator 22 from full supply to a stand- be equal to, say, 1`0%, 50%  or
another value   5   by supply. depending on one's preference. Equations
(12) through (15) determine a fre-   BEHAVIOUR OF APPARATUS WITH TIME.
quency interval in which the oscillator frequency must lie in order to keep
the energy consumption,     Figure 2 shows an exemplary behaviour of the
when the data processing element is switched be-  10  apparatus between two
interrupts, lying a time [err] tween the operating mode and the stop mode,
apart.As soon as an interrupt is detected, which below the minimum of the
energy consumption,      occurs at an instant A, the oscillator switches
from when switching occurs between the operating       its stand-by,
non-oscillating mode to its oscillating mode and the idle mode.
mode, while the data processing element is reset Figure 4 is a typical
graph of the average   15  into an initial state. This operation is
completed current consumed by the apparatus between two     before the end
of the reset pulse. The length of the successive interrupts as a function
of the frequen-  reset pulse [err] is larger than the settling time of the
cy, according to the formulae of Figure 3.        oscillator as the reset
operation requires stable Figure 5 pictures a circuit diagram of an os-
oscillations. In practice [err]is made much larger than cillator, switching
means and second signal detec-  20  this settling time of the oscillator in
order to stay tor, used in the preferred embodiment of the inven-  within a
safety range to guarantee a reset taking tion according to Figure 1.
place under varying conditions (e.g. temperature Figure 6 gives a second
block diagram of a     drift). After termination of the reset pulse the
data data processing apparatus according to the inven-  processing element
becomes operating. The task tion.                                        25
of the data processing element takes a time [err]. At Figure 7 is a
hardware implementation of a     the end of this time interval [err] the
data processing preferred exemplary embodiment of the invention   element
goes into the stop mode under software according to Figure 6.
control, whereby putting the oscillator into the stand-by mode via a stop
signal, the data process- DESCRIPTION OF THE PREFERRED EMBODI-  30  ing
element requiring a time [err] to settle in its stop MENT.
mode. For conversion it is assumed that the time [err] for reaching the
Initial state equals the time for Figure 1 is a first block diagram of a
data    reaching the stop mode. At instant B the apparatus processing
apparatus according to the invention.  is ready again to accept a next
interrupt. We assume data processing element 20 to be   35 initially in the
stop mode and oscillator 22 is stand-  CALCULATION  OF THE ENERGY CONSUMP-
by on a power supply level too low to enable      TION. oscillating. In
this state energy consumption of the apparatus is negligible. At a certain
moment data     Figure 3 comprises the formulae according to receiving
module 24 receives data from an environ-  40  which the optimal oscillator
frequency is deter- ment and sends an interrupt pulse to a signal     mined
in order to minimize energy consumption. In detector 26. Upon receiving
this pulse signal detec-  formula (1) is defined the duty cycle of the
system tor 26 gives off a signal to switching element 28,  which is the
fraction of the interval between two which thereupon provides full
operating power to  successive interrupts, in which the system is op-
oscillator 22 via line 29. Thereupon oscillator 22   45  erating. As
indicated this duty cycle is represented starts oscillating while signal
detector 30 detects a  by a number between zero and one. Because the
voltage change on line 29 and for that sends a    supplies voltages (Vcc
and Vss) are kept constant, pulse of predetermined width to the reset
signal  the averate current [err] must be minimized. In for- input of data
processing element 20. The width of  mula (2) is given the average amount
of current the reset pulse is chosen to be larger than the time   50
passing through the data processing element be- necessary to reach stable
oscillation plus the time  tween two successive interrupts. In the first
in- necessary for the reset operationproper. After ter-  stance the
oscillator current is ignored because It is mination of the reset pulse,
data processing ele-  relatively small. This average current consists of a
ment 20 reads the data from data receiving module  first part, present
during operation, and a second 24, processes the data as far as. necessary
and   55  part, present during the stop mode. The current [err] accordingly
writes out data to data controlled mod-  necessary in the operating mode
depends approxi- ule 32. When this task has been performed, data   mately
linearly on the clock frequency f and also processing element 20 goes into
the stop mode,    on parameters [err] and [err], determined by thesilicon 3
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the data processing element,   current consumed by the data processing
element within the frequency interval of interest and is stat-  between two
successive interrupts as a function of ed by formula (3). The current in
the stop mode   the clock frequency, this information being com- [err] is a
constant and very much smaller than the  prised in formula (7) and being of
the form: operating current and is given by formula (4). The   5   [err]
are constants specified duty cycle (1) too depends on the frequency via
in formulae (1) through (5). the duration of the period, in which the data
pro-  We distinguish two cases: cessing element is in the operating mode,
this       1) The lowest usable frequency, as given in period being a
function of the frequency, the num-  formula (6), is smaller than or equal
to the er of instructions N executed within this period   10    optical
frequency of formula (8). and the average number of clock cycles per in-
2) The lowest usable frequency (6) is larger than struction C. The
expression for this period in these  or equal to the optimal frequency (8).
terms is formula (5). As the duty cycle (1) equals  Whether the optimal
frequency is larger than the one or is smaller than one, formulae (1) and
(5)  lowest usable frequency or not depends on the determine a lower limit
for the usable oscillator  15  silicon parameters in formula (3), on the
amount of frequency, at which it is just possible to execute  clock cycles,
necessary for the data processing the give number of instructions between
two suc-  element to execute the required instructions, on the cessive
interrupts. This lowest usable frequency is  interrupt rate and on the
settling time of the data given in formula (6). Substituting (3) and (4)
into  processing element. (5) into (1), and (1) thereafter into (2), gives
20  In case 1) the most profitable frequency is equal to formula
(7).Minimizing expression (7) with respect  the optimal frequency of
formula (8) in order to to the frequency leads to the optimal frequency
[err]  have a minimum energy consumption. of formula (8). Finally, the
current consumed by the  In case 2) the most profitable frequency at which
data processing element, clocked with frequency   the energy consumption is
at a minimum equals (8) in the operation mode, is the minimum, repre-  25
the lowest usable frequency, For case 1) the lowest sented by formula (9).
However, it must be        usable frequency lies on the left of the optical
checked whether this optimal frequency is permit-  frequency in Figure 4
and is marked with a single ted, since there exists a lower frequency
limit,  asterisk, whereas for case 2) the lowest usable which is given by
formula (6). This problem will be  frequency lies on the right of the
optimal freuqency discussed in the light of Figure 4.           30  and is
marked with double asterisks. DESCRIPTION OF A TYPICAL REALIZATION.
CALCULATION OF A NEAR OPTIMUM REGION. An exemplary data processing
apparatus is a       To obtain a low energy consumption within a portable
telephone forming a part of a Portable  35  fraction [err] of the
attainable minimum in practice, say Automatic Telephone System. Such a
portable tele-  10%, the frequency must lie in the frequency inter- phone
comprises a modulator/demodulator con-      val given by formulae (10) in
case 1), or in the nected to a microcontroller, e.g. a PCB80C31
frequency interval of formulae (11) in case 2) as Philips Data Handbook
IC14N, 1985, pp. 187-213).    can readily be deduced from formulae (6) to
(9). Typical values for some quantitites characterizing a   40  When,
instead of switching between the stop mode PCB80C31   -  microcontroller
are:  a   =        and the operating mode, the switching between the
1.3x[err]   =  [err]  [err]         idle mode and the operating mode is
used, the [err]= 20. If information packets enter  settling time, the
amount of instructions to be ex- the telephone every T = 0.5 sec, each
packet      ecuted and the interrupt rate being the same, the requiring an
amount of N = 2000 instructions to be   45  average current consumption is
given by formula executed, the most profitable oscillator frequency is
(13), In  which  formula  is  substituted  the equal to 3.5 MHz, as can be
calculated with the   (approximate) current - against-frequency - char-
formulae in Figure 3. In this application the inven-  acteristic of the
data processing element in the idle tion yields profit in that the frozen
oscillator cannot  mode (12) within the frequency interval of interest.
cause interference with identification bits in each   50  Typical values
for the parameters characteristic for information packet. As a consequence
the receiving  a    PCB80C31       microcontroller   are: part of the data
processing apparatus may be      [err] =[err]. Optimizing formu-
constructed as a highly sensitive receiver.       la (13) with respect to
the frequency delivers the minimum current consumption (14). This minimum
TYPICAL GRAPH OF ENERGY CONSUMPTION   55  current consumption (14) when the
idle mode is VERSUS FREQUENCY.                                 used exceeds
the minimum current consumption (9) using the stop mode. For keeping the
energy Figure 4 is a typical graph of the average     consumption of the
data processing element, when 4   
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operating mode and the stop  vention. This second block diagram differs
from mode, below the energy consumption of the data    that of Figure 1 in
having three data receiving processing element that can be attained by
switch-  modules for receiving data from an environment ing between the
operating mode and the idle       70, 72 and 74 instead of one, a selection
device 76 mode, the clock frequency must lie in the fre-   5   connected
between these data receiving modules quency interval of expression (15) as
can be cal-  and the data input of data processing element 78, culated by
using formulae (7) and (14).           and a clock 82, comprising three
different oscillator circuits instead of one oscillator as is the case in
DETAILED DESCRIPTION OF AN EXEMPLARY              Figure 1. CIRCUIT.
10       Upon reception of an interrupt signal from one data receiving
module, for example data receiving Figure 5 pictures a circuit diagram of
the os-  module 70,eselection device 76 conencts the data cillator,
switching element and the second signal  output of data receiving module 70
to the data detector, used in the preferred embodiment of the  input of
data processing element 78, feeds this invention according to the block
diagram of Figure  15  interrupt signal to signal detector 80 and selects
in 1.                                                clock 82 an oscillator
circuit, thereby disabling In Figure 5 the switching element comprises a
transmission of data or of interrupt signals from reset-set-flipflop 50,
pnp-transistor 52, resistor 54  data receiving modules 72 and 74 to said
data and a signal detecting circuit 56. The oscillator 58  input or signal
detector 80 respectively. The se- is chosen to be a Colpitts-oscillator for
its excellent  20  lected oscillator circuit comprises a resonance cir-
frequency stability, short response time and high  cult which fixes the
adapted clock frequency of the oscillating frequency. The output signal is
buffered  pulses, fed into the clock input of data processing by amplifier
[err]. The signal detector 60 is a dif-  element 78. The adapted clock
frequencies are ferentiating circuit, having a diode [err] connected to
determined as is described with the help of Figures its output, in order to
reset the data processing   25  3 and 4 and depend among others on the
amount element only when the detector senses an upgoing  of instructions to
be executed, required by the data voltage change. Resistor 54 is chosen to
be of high  throughput of the data receiving modules 70. resistance to
supply the oscillator 58 with a stand-  After execution of the instructions
required by by current in its stand-by mode, in order to prevent  data
receiving module 70, data processing element the parasitic capacitor [err]
between the control elec-  30  78 sends a stop signal to selection device
76 via trode and collector of transistor T2 in the oscillator  signal
detector 92, which thereby disconnects the 58 from discharging completely,
this capacitor be-  data output of data receiving module 70 from said ing
charged while the oscillator is in the operating  data input and restores
the connection from the mode. In this way the settling time of the
oscillator  interrupt signal outputs of data receiving modules is kept
sufficiently low. The reset input of flipflop 50   35  72 and 74 to signal
detector 80. The operation of is connected to the output terminal of the
first  the apparatus of Figure 6 is further analogous to signal detector 26
in Figure 1, the set input of  that of the apparatus of Figure 1. flipflop
50 is connected to the stop signal output of the data processing element 20
via a signal detect-  DETAILED DESCRIPTION OF A SECOND EXEM- ing circuit
56, which takes care of supplying the   40  PLARY CIRCUIT. flipflop with a
set signal of the right polarity and duration. The data processing
apparatus can be        In Figure 7 a hardware implementation is given made
accessible for other than the previously men-  of the selection device 76
and clock circuit 82 in tioned interrupt signal for generating a reset of
the  Figure 6. Although the embodiment of the invention data processing
element e.g. by feeding the reset  45  in Figure 6 comprises only three
data receiving terminal of flip-flop 50 via an OR-gate (not shown).
modules, extension to more data receiving modules Amplifiers [err] and
[err] are fully supplied via   is straightforward. Therefore the former
case will be transistor 52 when the oscillator needs operating  examined.
and are kept on a small stand-by supply when          Data receiving
modules 70, 72 and 74 in Figure theoscillator is in the stand-by mode. A
second   50  6 have their data outputs connected to the data interrupt
following immediately a first interrupt is  input of data processing
element 78 via transistors harmless because of the input/output
characteris-  228, 230 and 232 respectively, and have their tics of
reset-set-flipflop 50.                    interrupt signal outputs
connected to the reset ter- minals of reset-set-latches 222, 224 and 226
via DESCRIPTION OF AN EXTENDED  EMBODIMENT.  55  two transistors in series
210/212, 214/216 and 218/220 respectively. In Figure 6 is given a second
block diagram of    The set terminal of each reset-set-latch is con- a data
processing apparatus according to the in-  nected to the stop signal output
of data processing 5  



9                 EP 0 256 594 B1                    10 element 78 via a
signal detector 92. The first latch      - a data receiving module (24, 70,
72, 74, output terminals of reset-set-latches 222, 224 and          76) for
receiving external data, said mod- 226 are connected to the control
electrode of tran-         ule having a second data output con- sistors
228, 230 and 232 respectively. The second           nected to the data
input; latch output terminal of reset-set-latch 222 is con-   6    wherein
said data processing element nected to the control electrode of transistors
214          (20, 78) has reset means for under com- and 218, the second
latch output terminal of reset-         bined control of a reset signal and
a set-latch 224 is connected to the control electrode         series of
clock pulses attaining an initial of transistor 210 and 220 and. the second
latch             state within a predetermined time inter- \...utput
terminal of reset-set-latch 226 is connected   70   val, characterized in
that the apparatus to the control electrode of transistors 212 and 216.
further comprises: The reset terminal of each reset-set-latch is con-
- switching means (28, 84), interconnected nected to an input terminal of
an OR-gate 23. The           between said first and second power output
tenninal of said OR-gate is connected to the         supply terminal means,
and having a first input of signal detector 80 in Figure 6. The first  15
control input for detecting an interrupt latch output terminals of
reset-set-latches 22, 224         signal from said data receiving module
and 226 are connected to the control electrode of           for thereupon
driving said  switching transistors 238, 240 and 242 respectively.
means to transmit operating power to We assume the data processing element
78 in              said second supply terminal means and ,_gure 6 initially
to be in the stop mode, which   20         a second control input fed by
said stop mode determines the initial state of reset-set-
signal output for upon detection of a stop latches 222, 224 and 226. In
this initial state tran-       signal driving said switching means (28,
sistors 228, 230, 232 238, 240 and 242 are bloc-            84) to transmit
stand-by power to said ked, while  transistors 210/212, 214/216  and
second supply terminal means; 2181220 are conducting. At a certain moment
one   25      - a transition signal detector (30, 86) con- of the data
receiving modules sends an interrupt            nected to said switching
means (28, 84) signal, for instance data receiving module 70. This
for upon detecting any transition from signal passes through transistors
210/212 and               said stand-by power transmitting state to
switches the state of reset-set-latch 222. There-           said operating
power transmitting state upon transistor 228 is rendered conducting thereby
3o     generating said reset signal, that has a connecting the data output
of data receiving mod-           trailing edge only after termination of
ule 70 to said data input and transistors 214 and           said time
interval. 218 are blocked, thereby preventing reset-set- latches 224 and
226 from switching. At the same     2. A data processing apparatus as
claimed in time, signal detector 80 receives via OR-gate 234   35  claim 1,
characterized in that. said switching the interrupt signal and an
oscillator circuit, com-   means (28, 84) comprise a reset-set-latch (50)
prising resonant circuit 244, is selected in clock     having its reset
input fed by an interrupt- circuit. As soon as the data processing element
signal-detector (26, 80) that is connected to finds a stop signal,
reset-set-latch 222 is switched     said first control input for detecting
the inter- back, which leads to the blocking of transistors 228   40  rupt
signal produced by said data receiving and 238 and the conducting of
transistors 214 and      module (24, 76), its set input connected to a 218.
Then the apparatus is ready again to manage       stop-signal detector (25,
92, 56), that is con- a new interrupt signal.
nected to said second control input and that is fed by said stop signal
output for detecting the Claims                                         4s
stop signal, and having an output terminal con- nected to a control
electrode of a transistor, 1. A data processing apparatus comprising:
that has its conduction path connected be- - a data processing element (20,
78) hav-        tween an input of said transition-signal detector ing an
operating mode and a stop mode,         (30, 86) and said second power
supply termi- and comprising a data input, a first data  so  nal means.
output, a reset signal input, a clock input, a stop signal output and first
power sup-  3. A data processing apparatus as claimed in ply terminal means
for supplying power         claims 1 or 2, comprising at least a first (70)
to the data processing element;                and a second (72) data
receiving module, each - oscillator means (22, 82) for feeding said  55
having a respective second data output for clock input with clock pulses,
having sec-     forwarding data to said data processing ele- ond power
supply terminal means (29)           ment and a respective interrupt signal
output for power reception;                           for forwarding the
interrupt signal characterized 6 



9                 EP 0 256 594 b1                     10    *   C  L  M  S
* element 78 via a signal detector 92. The first latch      - a data
receiving module (24, 70, 72, 74, output terminals of reset-set-latches
222, 224 and           76) for receiving external data, said mod- 226 are
connected to the control electrode of tran-          ule having a second
data output con- sistors 228, 230 and 232 respectively. The second
nected to the data input; latch output terminal of reset-set-latch 222 is
con-   5     wherein said data processing element nected to the control
electrode of transistors 214          (20, 78) has reset means for under
com- and 218, the second latch output terminal of reset-          bined
control of a reset signal and a set-latch 224 is connected to the control
electrode          series of clock pulses attaining an initial of
transistor 210 and 220 and the second latch               state within a
predetermined time inter- output terminal of reset-set-latch 226 is
connected   10    val, characterized in that the apparatus to the control
electrode of transistors 212 and 216.         further comprises: The reset
terminal of each reset-set-latch is con-        - switching means (28, 84),
interconnected nected to an input terminal of an OR-gate 23. The
between said first and second power output terminal of said OR-gate is
connected to the          supply terminal means, and having a first input
of signal detector 80 in Figure 6. The first  15       control input for
detecting an interrupt latch output terminals of reset-set-latches 22, 224
signal from said data receiving module and 226 are connected to the control
electrode of            for thereupon  driving  said  switching transistors
238, 240 and 242 respectively.                   means to transmit
operating power to We assume the data processing element 78 in
said second supply terminal means and gure 6 initially to be in the stop
mode, which   20        a second control input fed by said stop mode
determines the initial state of reset-set-              signal output for
upon detection of a stop latches 222, 224 and 226. In this initial state
tran-        signal driving said switching means (28, sistors 228, 230, 232
238, 240 and 242 are bloc-             84) to transmit stand-by power to
said ked, while transistors 210/212, 214/216  and                 second
supply terminal means; 218/220 are conducting. At a certain moment one   25
- a transition signal detector (30, 86) con- of the data receiving modules
sends an interrupt             nected to said switching means (28, 84)
signal, for instance data receiving module 70. This          for upon
detecting any transition from signal passes through transistors 210/212 and
said stand-by power transmitting state to switches the state of
reset-set-latch 222. There-            said operating power transmitting
state upon transistor 228 is rendered conducting thereby   30
generating said reset signal, that has a connecting the data output of data
receiving mod-            trailing edge only after termination of ule 70 to
said data input and transistors 214 and            said time interval. 218
are blocked, thereby preventing reset-set- latches 224 and 226 from
switching. At the same     2. A data processing apparatus as claimed in
time, signal detector 80 receives via OR-gate 234   35  claim 1,
characterized in that said switching the interrupt signal and an oscillator
circuit, com-    means (28, 84) comprise a reset-set-latch (50) prising
resonant circuit 244, is selected in clock      having its reset input fed
by an interrupt- circuit. As soon as the data processing element
signal-detector (26, 80) that is connected to ends a stop signal,
reset-set-latch 222 is switched    said first control input for detecting
the inter- back, which leads to the blocking of transistors 228   40  rupt
signal produced by said data receiving and 238 and the conducting of
transistors 214 and       module (24, 76), its set input connected to a
218. Then the apparatus is ready again to manage        stop-signal
detector (25, 92, 56), that is con- a new interrupt signal.
nected to said second control input and that is fed by said stop signal
output for detecting the Claims                                         45
stop signal, and having an output terminal con- nected to a control
electrode of a transistor, 1. A data processing apparatus comprising:
that has its conduction path connected be- - a data processing element (20,
78) hav-         tween an input of said transition-signal detector ing an
operating mode and a stop mode,         (30, 86) and said second power
supply termi- and comprising a data input, a first data  50  nal means.
output, a reset signal input, a clock input, a stop signal output and first
power sup-   3. A data processing apparatus as claimed in ply terminal
means for supplying power         claims 1 or 2, comprising at least a
first (70) to the data processing element;                and a second (72)
data receiving module, each - oscillator means (22, 82) for feeding said
55  having a respective second data output for clock input with clock
pulses, having sec-     forwarding data to said data processing ele- ond
power supply terminal means (29)           ment and a respective interrupt
signal output for power reception;                           for forwarding
the interrupt signal characterized 



6    in that the data processing apparatus further-      numbers [err].
more comprises: - a selection means (76) fed in parallel by  5. A data
processing apparatus as claimed in said second data outputs and fed in par-
claim 4 or 5, characterized in that said oscilla- allel by said interrupt
signal outputs,  5     tor means (22, 82) comprise a plurality of said
selection means having:                   oscillator circuits (244, 246,
248), each for gen- - first gating means (210, 212, 214, 216,
erating clock pulses of an associated frequen- 218, 220) for gating a first
received inter-   cy, and a selection input (238, 240, 242) con- rupt
signal to said first control input;       nected to said selection means
for upon recep- - second gating means (228, 230, 232) for  10    tion of a
selection signal thereupon selecting gating data associated to said first
re-       one oscillator circuit to be connected to said ceived interrupt
signal to said data pro-      clock output, between said selection means
cessing element (78);                         receiving an interrupt signal
and the next fol- - disabling means (222, 224, 226) for upon       lowing
stop signal. reception of said first received interrupt  75 signal
disabling said first and second     6. A data processing apparatus as
claimed in any gating means for gating any interrupt sig-     of the
preceding claims, characterized in that nal or data from another data
receiving        while said data processing elements (20, 78) is module
than the one generating said first     in said stop mode a resistor (54) is
connected received interrupt signal;            20       between said
second power supply terminal - enabling means (222, 224, 226) connect-
means and said oscillator means (62, 82) as a ed to said second control
input for upon       pass-by for a stand-by current. reception of said stop
signal reenabling said first and second gating means.        7. A data
processing apparatus as claimed in any 25      of the preceding claims,
characterized in that 4. A data processing apparatus as claimed in
the data processing apparatus further com- claim 2 and 3, having a number
of j [err] 2 data        prises first amplifier means having third power
receiving modules (70, 72, 74), each having a       supply terminal means
connected to said sec- respective second data output and a respec-
ond power supply terminal means, for am- tive interrupt signal output,
characterized in  30  plifying said clock pulses. that said selection means
comprises: - a number of j reset-set-latches (222, 224,  8. A data
processing apparatus as claimed in any 226), each having its set terminal
con-        of the preceding claims, characterized in that nected to said
stop-signal detector;           the data processing apparatus further com-
- a number of j AND-gating means ((210,  35      prises second amplifier
means having fourth 212), (214, 216), (218, 220)), each having     power
supply terminal means connected to (j-1) gate inputs and connecting a re-
said second power supply terminal means, for spective interrupt signal
output to an as-     amplifying said stop signal. sociated reset terminal;
- a number of j interface gating means   40  9. A data processing apparatus
as claimed in any (228, 230, 232), each connecting a re-         one of the
preceding claims, characterized in spective second data output to the data
that at least one data controlled module (32) is input and having a
blocking state, a           connected to said first data output. passing
state and a state control input connected to a first output terminal of an
45   Revendications associated reset-set-latch (222, 224, 226), for upon
reception of a blocking-   1. Appareil de traitement de donnees comportant:
signal being driven to the blocking state        - un element de traitement
de donnees and upon reception of a pass-signal be-             (20, 78)
ayant un mode de fonctionne- ing driven to the passing state;      60
ment et un mode d'arr8t et comportant - a j-input OR-gating means (234) fed
by              une entree de donnees, une premiere said j reset terminals
and feeding the              sortie de donnees, une entree de signal
interrupt-signal detector;.                         de retablissement, une
entree d'horloge, whereby AND-gating means of rank number k,
une sortie de signal d'arret et une pre- 1 [err] k S j, connecting data
receiving module  55         miere borne d'alimentation pour alimen- number
k to reset-set-latch number k, has its           ter I'element de
traitement de donnees; (j-1) gate inputs connected to respective sec-
- des moyens oscillateurs (22, 82) pour ond output terminals of
reset-set-latches with          fournir des impulsions d'horloge a ladite 
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S     * entree d'horloge, moyens pr6sentant une       signal d'arr8t pour
d4tecter le signal d'arret, deuxiome borne d'alimentation pour la
ainsi qu'une borne de sortie reliee & une dlec- reception de puissance;
trode de grille d'un transistor dont le traJet de - un module de reception
de donnees (24,        conduction est relli entre une entree dudit 70, 72,
74, 76) pour recevoir des don-   5    detecteur de signaux de transition
(30, 86) et n6es externes, ledit module prdsentant       lesdits deuxiemes
bomes d'alimentation. une deuxieme sortie de donnees reli6e a lPentree de
donn6es;                      3. Appareil de traitement de donn~es selon
les appareil dans lequel ledit element de         revendications 1 ou 2,
comportant au moins un traitement de donnees (20, 78) pr6sente  10
premier (70) et un deuxibme (72) module de des moyens de r6tablissement
pour at-        reception de donnees ayant chacun une teindre un 6tat
initial dans un intervalle    deuxibme sortie de donnees pour envoyer des
de temps predetermine, sous la com-           donn6es auxdits 616ments de
traitement de mande combin~e d'un signal de r6tablis-       donnees ainsi
qu'une sortie de signal d'inter- sement et d'une serie d'impulsions d'hor-
1s  ruption pour acheminer 1e signal d'interruption, loge, caracterisd en
ce que l'appareil       caract6ris6 en ce quo i'appareil de traitement
comporte en outre:                            de donn6es comporte en outre:
- des moyens de commutation (28,84) re-           - des moyens de s6lection
(76) aliment6s lies entre lesdites promieres et deuxie-          en
parallble par lesdites douxiemes sor- mes bornes d'alimentation et
presentant  20       ties de donnees et alimentes en parallle une premibre
entree de commande pour              par lesdites sorties de signal
d'interrup- d6tecter un signal d'interruption en pro-        tfon, venance
dudit module de reception de              lesdits moyens de sWlection
presentant: donnees pour exciter onsuite lesdits            - de premiers
moyens de porte (210, 212, moyens de commutation ain de tran-  25
214, 216, 218, 220) pour laisser passer smettre la puissance de
fonctionnement            vers ladite premiere entree de comman- auxdites
deuxibmes bornes d'alimenta-             de un signal d'interruption regu
en pre- tion, et presentant une deuxieme entree           mier lieu de
commando aliment~e par ladite sortie         - de deuxibmes moyens de porte
(228, de signal d'arr8t pour exciter, lors de la  30    230, 232) pour
laisser passer vers ledit d6tection d'un signal d'arr8t, lesdits
6I6ment de traitement de donnees (78) moyens de commutation (28, 84), afin
de           des donnees associees audit signal d'in- transmettre une
puissance d'attente aux-          terruption regu en premier lieu; dites
deuxiemes bomes d'alimentation;           - des moyens de blocage (222,
224, 226) - un d6tecteur de signaux de transition   35         pour
empecher, lors de la r6ception du (30, 86) reli6 auxdits moyens de commu-
premier signal d'mnterruption regu, lesdits tation (28, 84) pour ongendrer
ledit signal       premiers et deuxibmes moyens de porte de retablissement
lors de la detection de         de laisser passer tout autre signal
d'inter- touto autre transition dudit etat de tran-        ruption ou
donn6es d'un autre module de smission de puissance d'attente audit  40
r~ception de donnees quo colui engen- etat de transmission de puissance de
drant ledit signal d'interruption recu en fonctionnoment, le signal de
r6tablisse-          premier lieu; ment no presentant un flanc arriere
- des moyens de declenchoment (222, qu'aprbs la fin dudit intervalle de
temps.        224, 226) reli6s a ladite deuxibme entrde 45           de
commando pour redeclencher lesdits 2. Appareil de traitement de donn6es
selon la              premiers et deuxibmes moyens de porte revendication
1, caracterise en ce quo lesdits         lors de la reception dudit signal
d'arrat. moyens de commutation (28, 84) comportent une bascule de
retablissement-etablissement    4. Appareil de traitement de donnees solon
les (50) ayant une entree de r6tablissement all-  50  revendications 2 et
3, ayant un nombre j 2 2 mentdo par un d~tecteur de signaux d'interrup-
de modules de reception de donnees (70, 72, tion (26, 80) relie a ladite
premiere entree de   74) ayant chacun Jne deuxieme sortie de don- commando
pour detecter le signal d'interrup-      nees et une sortie de signal
d'interruption, tion fourni par ledit module do reception de
caractdrisW en ce quo lesdits moyens de se- donnees (24, 76), et une entree
d'6tablisse-  56  lection comportent: ment rellee A un detecteur de signaux
d'arret        - un  nombre  j  de  bascules  de 



(25, 92, 56) relie a ladite deuxieme entr6e de
retablissement-etablissement (222, 224, commande et aliment6 par ladite
sortie de              226), la borne d'etablissement de chaque 8    15
EP 0 256 594 B1                   16 bascule 6tant reliee audit detecteur
de      caracterise en ce quo l1'appareil de traitement signaux d'arret;
de donn6es comporte en outre do premiers - un nombre i de moyens de porte
ET (-         moyens amplificateurs presentant de troisie- (210, 212,),
(214, 216), (218, 220)), ayant  mes bornes d'alimentation reliees auxdites
chacun (j-1) entrees de porte et reliant   5  deuxiemes bornes
d'alimentation pour ampli- une sortie de signal d'interruption A une
fier lesdites impulsions d'horloge. borne de retablissement associee; - un
nombre j de moyens de porte d'inter-   8  Appareil de traltement de donnees
selon l'une face (228, 230, 232) reliant chacun une      quelconque des
revendications precedentes, deuxibme sortie de donn6es a l'entree   70
caracterise en ce quo l'appareil de traitement de donnees et presentant un
etat de          de donnees comporte en outre de deuxiemes blocage et un
etat passant ainsi qu'une      moyens amplificateurs ayant de quatrieme
bor- entree de commande dWOtat reliee A une       nos d'alimentation
reliees auxdites deuxibmes premibre borne de sortie d'une bascule
bornes d'alimentation pour amplifier ledit signal de
rntablissement-6tablissemrnt associe  is  d'arret. (222, 224, 226) pour
8tre mis en etat de blocage lors de la reception d'un signal  9. Appareil
de traitement de donn6es selon l'une de blocage et en etat passant lors de
la     quelconque des revendlcations precedentes, reception d'un signal de
passage.            caracteris6 en ce qu'au moins un module corn- - une
porte OU (234) a j entrees alimentes  2o  mand6 par des donnees (32) est
relie A ladite par lesdites j bromes de retablissoment et   premiere sortie
de donnees. alimentant le detecteur de signaux d'in- terruption;
PatentansprUche le moyen de porte ET de numero d'ordre k, 1 S k S j, qui
relie le module de r6coption de   25  1. Datenverarbeitungsanordnung mit:
donnees de numero k a la bascule de 0-1)            - einem
Datenverarbeitungselement (20, retablissement-etablissement de num6ro k,
78) mit emner Arbeitsbetriebsart und einer ayant ses entrees de porte
reliees A des               Stoppbetriebsart, das einen Datenein- deuxiemes
bornes de sortie respectives des             gang, eonen ersten
Datenausgang, eonen bascules  de  retablissement-etablissement  30
R(cksetzsignaloingang, einen  Taktein- ayant les num6ros m 0 k, 1 S m S j.
gang, eonen Stoppsignalausgang und or- ste   SpoisestromanschluBmittel
zur 5. Appareil de traitement de donnees selon la
Stromversorgung  des  Datenverarbel- revendication 4 ou 5, caracteris4 en
ce quo           tungselements umfalt; lesdits moyens oscillateurs (22, 82)
comportent  35  - Oszillatormitteln (22, 82) zur Speisung une pluralite de
circuits oscillateurs (244, 246,     des Takteingangs mit Taktimpulsen, die
248), destin~s a engendrer chacun des impul-           zweite
Speisestromanschlufmittel (29) sions d'horloge de fr~quence associee, et
une          zum Empfang eines Speisestroms ha- entrde de selection (238,
240, 242) rell6e aux-        ben; dits moyens de selection pour
s6lectionner,  40     - einem Datenempfangsmodul (24, 70, 72, apres la
reception d'un signal de selection, un        74, 76) zurn Empfang externer
Daten, circuit oscillateur devant 8tre reli6 A ladite sor-    das oenen
zweiten mit dem Dateneingang tie d'horloge entre l'instant ob lesdits
moyens        verbundenen Datenausgang hat; de selection regoivent un
signal d'interruption       worin  das  Datenverarbeitungselement et
linstant oO ils regoivent le signal d'arret  45    (20, 78) RUcksetzmittel
zum Erreichen suivant.                                               elnes
Anfangszustandes innerhalb oines vorgegebenen Zeintintervalls bei kombi- 6.
Appareil de traltement de donnees selon l'une          niertar Steuerung
eines RUcksetzsignals quelconque des revendicatfons precedentes,
und einer Reihe von Taktimpulsen hat, caracterise en co quo, pendant quo
lesdits  so         dadurch gekennzeichnot, daB die Anord- 6lements de
traitement (20, 78) sont en mode           nung auBerdem: d'arrdt, une
resistance (54) est reliee entre       - Schaltmittel (28, 84) umfaIt, die
zwi- lesdites deuxiemes bornes d'alimentation et           schen die ersten
und zwelten Spoises- lesdits moyens oscillateurs comme derivatlon
tromanschluBmittel geschaltet sind und pour un courant d'attente.
55          einen ersten Steuereingang zur Detektion 



eines von dem Datenempfangsmodul 7. Appareil de traitement de donnes selon
l'une           stammenden Unterbrechungssignals ha- quelconque des
revendications precedentes,             ben, um daraufhin die Schaltmittel
dazu- 9    17                EP 0 256 594 B1                  18 *   C  L
M  S   * zubringen, den zweiten Speisestroman-              Steuereingang
enthalt; schlu~mitteln Arbeitsspeisestrom  zuzu-         - zweite
Gattsrschaltungsmittel (228, 230, fUhren, und einen zweiten Steuereingang,
232) zum Durchschalten von mit dem der von dem  Stoppsignalausgang ge-
ersten Unterbrechungssignal verknUpften speist wird, urn nach Detektion
eines   5         Daten an das Datenverarbeitungselement Stoppsignals die
Schaltmittel (28, 84) da-        (78); zuzubringen, den zweiten
Speisestrom-           - Abschaltmittel (222, 224, 228,), um beim
anschluBmitteln  Stand-by-Speisestrom             Empfang des orsten
empfangenen Unter- zuzufUhron;
brechungssignals die ersten und zweiten - onen mit den Schaltmitteln (28,
84) ver-  1o       Gatterschaltungsmittel zum  Durchschal- bundenen
Obergangssignaldetektor             ten jedes Unterbrechungssignals oder
je- (30,86), um bei Detektion jades Ober-             der Daten von einem
anderen als dem gangs vom Zustand der Stand-by-Spel-              das erste
empfangene Unterbrechungssi- sestromzufUhrung zum Zustand der Ar-
gnal erzeugende Datenempfangsmedul beitspeisestromzufUhrung das genannte
15         abzuschalten; Rtlcksetzsignal zu erzeugen, das nur            -
in Arbeitslage schaltende Mittel (222, nach Ablauf des genannten
Zeitintervalls          224, 226), die mit dem zweiten Steuer- elne
Hinterflanke aufweist.                       eingang verbunden sind, um
beim Emp- fang des Stoppsignals die ersten und Datenverarbeitungsanordnung
nach Anspruch   20         zweiten Gatterschaltungsmittel ernout in 1,
dadurch gekennzeichnet, daB die Schaltmit-          Arbeitslage zu
schalten. tel (28, 84) einen RUcksetz-Setz-Latch (50) ent- halten, dessen
Racksetzeingang von einem mit   4. Datenverarbeitungsanordnung nach den An-
dem ersten Steuereingang verbundenen Unter-       sprichen 2 und 3, mit
einer Anzahl von j 2 2 brechungssignaldetektor (26, 80) zur Detektion   25
Datenempfangsmodulen (70,72, 74), die je ei- des von dem Datenempfangsmodul
(24, 76)           nen zweiten Dateneingang und emen Unterbre- erzeugten
Unterbrechungssignals  gespeist        chungssignaleingang haben, dadurch
gekenn- wird, dessen Setzeingang mit einem Stoppsi-       zeichnet, daB die
genannten Selektionsmiffel:- gnaldetektor (25, 92, 56) verbunden ist, der
mit     - eine Anzahl von j RUcksetz-Setz-Latches dem zweiten Steuereingang
verbunden ist und   so       (222, 234, 226), die jeweils einen mit der von
dem Stoppsignalausgang zur Detek-              dem  Stoppsignaldetektor
verbundenen tion des Stoppsignals gespeist wird, und der           AnschluB
haben; einen mit einer Steuerelektrode eines Transi-        - eine Anzahl
von j UND-Gatterschaltungs- stors verbundenen AusgangsanschluB hat, wo-
mitteln (210, 212), (214, 216), (218, 220), bei der Leitungspfad des
Transistors zwischen   35     die jeweils (-1) Toreingange haben und emen
Eingang des Obergangssignaldetektors              einen jeweiligen
Unterbrechungssigna- (30, 86) und die zweiten Speisestromanschluf-
lausgang mit einem zugehorigen Rlck- mittel geschaltet ist.
setzanschluO verbinden; - eine Anzahl von j Schnittstellen-Gatter- 3.
Datenverarbeitungsanordnung nach Anspruch   40          schaltungsmitteln
(228, 230, 232), dIe je I odor 2, mit mindestens einem ersten (70)
eonen zweiten Datenausgang mit dem und einem zweiten (72)
Datenempfangsmodul,             Dateneingang  verbinden  und  eonen die
jeweils eonen jeweiligen zweiten Datenaus-         Sperrzustand,  eonen
DurchlaBzustand gang zum Weitersenden von Daten zu dem                 und
einen mit einem ersten Ausgangsan- Datenverarbeitungselement und einen
jeweili-  46       schlul eines zugehorigen RUcksetz-Setz- gen
Unterbrechungssignalausgang zum Wei-               Latches (222, 224, 226)
verbundenen Zu- tersenden des Unterbrechungssignals umfas-
standssteuereingang  haben, um  bei sen, dadurch gekennzoichnet, daB die
Daten-            Empfang  elnes Sperrsignals in den verarbeltungsanordnung
auBordem enthalt:               Sperrzustand und bei Empfang eines - ein
Selektionsmittel (76), das von den   50        Durchlafsignals in den
DurchlaBzustand zweiten  Datenausgfngen  parallel ge-             gebracht
zu werden; speist und von den Unterbrechungssi-            - ein
j-Eingang-ODER-Gatterschaltungsmit- gnalausgange parallel gespeist wird,
tel (234), das von den j R(cksetzeingan- 



wobei das Selektionsmittel:                       gen gespeist wird und den
Unterbre- - erste Gatterschaltungsmittel (210, 212,  56
chungssignaldetektor speist; umfassen, 214, 216, 218, 220) zum
Durchschalten         wobei die 0-1) GattereingInge des UND-Gat- eines
ersten  empfangenen  Unterbre-         terschaltungsmittels mit der
Ordnungszahl k, 1 chungssignals an den genannten ersten         S k S j,
die das Datenempfangsmodul k mit 10    19                EP 0 256 594 B1
20 dern Rtcksetz-Setz-Latch der Zahl k verbin- den, mit den jeweiligen
zweiten Ausgangs- klemmen von RUcksetz-Setz-Latches mit den
*   C L  M  S  * Zahlen m 0 k, 1 S m S j verbunden sind. 5 5.
Datenverarbeltungsanordnung nach Anspruch 4 oder 5, dadurch gekennzeichnet,
daR das Oszillatormittel (22, 82) ene VieIzall von Oszil- latorschaltungen
(244, 246, 248) umfalt, jede _:    zur Erzeugung von Taktimpulsen elner
zuge-  70 h6rigen Frequenz, und einen mit den Selek- tionsmitteln
verbundenen Selektionseingang (238, 240, 242), zur Selektion einer bei Emp-
fang eines Selektionssignals mit dem Taktus- gang zu verbindenden
Oszillatorschaltung, zwi-  15 schen dem Empfang eines Unterbrechungssi-
gnals durch die Selektlonsmittel und dem nachsten folgenden Stoppsignal. 6.
Datenverarbeitungsanordnung nach elnem der  20 vorhergehenden AnsprUche,
dadurch gekenn- zeichnet, daS ein Widerstand (54) zwischen die zweiten
Speisestromanschlu~mittel und das Oszillatormittel (62, 82) als Umgehung
fUr ei- non Stand-by-Strom geschaltet wird, solange   25 die
Datenverarbeitungselemente (20, 78) in der genannten Stoppbetrlebsart sind.
7. Datenverarbeitungsanordnung nach elnem der vorhergehenden Anspr~che,
dadurch gekenn-  30 zeichnet, daB  die Datenverarbeitungsanord- nung
aufierdem erste Verstarkermittel umfa~t, deren dritte
Speisestromanschlutmittel mit den zweiten SpeisestromanschluBmitteln
verbunden sind, um die Taktimpulse zu verstarken.   35 B.
Datenverarbeitungsanordnung nach einem der vorhergehenden Ansprlche,
dadurch gakenn- zeichnet, dafl die Datenverarbeitungsanord- nung aulerdem
zweite Verstarkermittel umfalt,  40 deren vierte Speisestromanschlufmittel
mit den zweiten Speisestromanschlulmitteln ver- bunden sind, um das
Stoppsignal zu verstar- ken. 45 9. Datenverarbeitungsanordnung nach elnem
der vorhergehenden AnsprUche, dadurch gekenn- zeichnet, daO mindestens ein
datengesteuertes Modul32) mit dem ersten Datenausgang ver- bunden ist.
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