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crystal display panel needs voltages of five values OV, IV, 2V, 3V and 4v.
In a case where a liquid crystal TECHNICAL FIELD
driving voltage of 2V is generated in the constant-vol- tage circuit and
liquid crystal driving voltages of IV, The present invention relates to a
power circuit,   5   3V and 4V are generated with this 2V liquid crystal
such as a power circuit for use in a liquid crystal dis-  driving voltage
as a reference by the boosting/drop- play apparatus, for supplying a
plurality of different  ping circuit, the constant-voltage circuit becomes
im- value output voltages a load, and particularly relates  possible to
generate the 2V liquid crystal driving vol- to a countermeasure at the
voltage drop in the source  tage when the source voltage becomes lower than
2V, voltage.                                       10  and as a result the
boosting/dropping circuit becomes impossible to generate the
above-mentioned liquid Background Art
crystal driving voltages. Therefore there is a problem that the liquid
crystal driving voltages drop corre- For example, a conventional power
circuit for a  spondingly to the drop of the source voltage so that liquid
crystal display circuit has been constituted by   15  the contrast of the
liquid crystal display deteriorates. a constant-voltage circuit for sending
out a constant  In a case where a liquid crystal driving voltage of output
voltage independently of variation of a source  1V is generated in the
constant-voltage circuitand liq- voltage, and a boosting/dropping circuit
for boost-  uid crystal driving voltages of 2V, 3V and 4V are gen-
ing/dropping the output voltage of the constant-vol-  erated by the
boosting/dropping circuit, the quality of tags circuit to thereby send out
a plurality of different  20  display of the liquid crystal panel can be
ensured till value output voltages, thereby supplying these output  the
source voltage drops to 1V. There is however a voltages as driving voltages
to a liquid crystal display  problem that the loss of charges due to
charging and panel to drive it.
discharging of capacitors is so large that current con- British Patent
Application No. GB 2 078 021 A re-  sumption becomes large to thereby
shorten the life of lates to a powersupplycircuitforelectronicapparatus
25  a battery constituting a power source. such as a digital watch or
pocket calculator. The pow- er supply circuit comprises a voltage control
circuit  Disclosure of Invention which is supplied with the voltage of a
power source for generating a voltage at a lower level than the     It is
an object of the present invention to provide source voltage and further
comprises a step-up cir-  30  a power circuit which can suitably cope with
the cuit supplied with the output of the voltage control cir-  change of
the source voltage, particularly the drop of cuit for the purpose of
generating a voltage stepped  the source voltage, and prevent the
currentconsump- up an integral number of times relative to the source  tion
from increasing. voltage. The output voltage of the step-up circuit is
According to the present Invention there is provid- supplied to a heavy
load such as a display. The output  35  ed a power circuit comprising:
voltage of the step-up circuit is decreased in register  a source voltage
judgement circuit for compar- with the outputvoltage of the voltage control
circuitso  ing a source voltage with a predetermined reference that power
dissipation by the load is minimised.    voltage and for generating a first
mode control signal In British Patent Application No. GB 2 061 645 A,
corresponding to the result of the comparison: a power supply system is
disclosed for driving elec-  40  a CPU for generating a second mode control
tronic equipment such as an electronic wristwatch.  signal when a
predetermined externally provided load This system comprises a power
source, first voltage  is driven; dropping means which serves to output a
first drop-      a heavy load register coupled to said CPU and ped voltage
at a value corresponding to half the value  for setting said second mode
control signal thereinto; of the power source voltage, second voltage
dropping   45  an OR circuit for making an OR operation on means which
provides a second dropped voltage at a  said first mode control signal from
said source vol- value corresponding to half the value of the first drop-
tage judgement circuit and said second mode control ped voltage, and a
logic circuit having an oscillation  signal set in said heavy load register
and for generat- circuit supplied with the second dropped voltage.   ing a
resultant mode control signal; Such an arrangement is designed to prevent
errone-  50   a constant voltage circuit coupled to said OR ous operation
of the electronic equipment when      circuit for outputting a voltage
corresponding to said heavy loads such as speakers or buzzers are driven
resultant mode control signal from said OR circuit; by the power source and
voltage fluctuation results.  and It is however impossible for such power
circuits      a boosting/dropping circuit for receiving the for a liquid
crystal display circuit to maintain the qual-  55  output voltage of said
constant voltage circuit and for ity of liquid crystal display with a lower
power con-  boosting/dropping the source voltage at rates based sumption
over a wide range of the source voltage.   on said resultant mode control
signal from said OR For example, assume a case where the liquid     circuit
to thereby generate a plurality of output voltag- 2    
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according to the present invention is used as a For example, if the
judgement proves that the      driving power source for a liquid crystal
display source voltage is equal to or higherthan the reference  panel;
voltage, a mode control signal corresponding this re-  Fig. 2 is a circuit
diagram of a constant-voltage suit is supplied to the constant-voltage
circuit and the   5  circuit in the above-mentioned embodiment;
boosting/dropping circuit. The constant-voltage cir-   Fig. 3 is a circuit
diagram of a boosting/dropping cuit outputs a high voltage corresponding to
this      circuit in the above-mentioned embodiment; and mode control
signal, and the boosting/dropping circuit  Fig. 4 is an operation
explanation diagram of the boosts/drops the high output voltage at
predeter-      boosting/dropping circuit of Fig. 3. mined rates so as to
output a plurality of voltages.    10 On the contrary, if the judgement
proves that the  Best Mode for Carrying Out the Invention source voltage is
lower than the reference voltage, the constant-voltage circuit outputs a
low voltage cor-  A power source for driving a liquid crystal display
responding to a mode control signal at that time, and  panel shown in Fig.
1 is built in a one-chip semicon- the boosting/dropping circuit
boosts/drops the high   15  ductor50, and a constant-voltage circuit 1 has
a mode output voltage at rates different from the above-  for outputting 1V
and a mode for outputting 2V. A mentioned rates so as to output a plurality
of voltages.  boosting/dropping circuit 2 has a capacitor 6 in its ex- The
outputs of the constant-voltage circuit and the  terior for charging and
discharging charges to boost- boosting/dropping circuit at this time is the
same as  ing and dropping an output 7 of the constant-voltage a whole as
that in the case where the judgement  20  circuit 1. When the output 7 of
the constant-voltage proves that the source voltage is equal to or higher
circuit 1 is 2V, the boosting/dropping circuit 2 drops than the reference
voltage.                        the output 7 of the constant-voltage
circuit 1 to supply On the other hand, since a load connected to a  1V to
an output terminal 8, and boosts the output 7 of power source is known in
advance, when a load cor-  the constant-voltage circuit 1 to supply 3V and
4V to responding to a heavy load is to be driven, the heavy-  25   output
terminals 10 and 11 respectively. At this time, load detection circuit
outputs a mode control signal  the same electric potential 2V as the
constant-voltage corresponding the heavy load. That is, since the cur-
circuit output 7 is supplied to an output terminal 9. rent consumption when
a heavy load is driven is large  Here, 11V", "2V, "3V and "4V" indicate
absolute so that it is inevitable that the voltage drop caused by  values,
while, for example, if a positive pole is made the internal resistance of
the power source or buttery  30  to be an earth potential, they indicate
negative val- becomes large to thereby lower the source voltage,  ues. the
same processing as in the case where the source    On the other hand, when
the output 7 of the con- voltage has dropped is performed not after
detecting  stant-voltage circuit 1 is 1V, the boosting/dropping cir- the
source voltage dropping as mentioned above, but  cuit 2 boosts the output 7
of the constant-voltage cir- before the source voltage drops actually.
35  cuit 1 to supply 2V, 3V and 4V to the output terminals According to the
present invention, therefore, the  9, 10 and 11 respectively, and the same
electric po- output of a constant-voltage circuit is made high when
tential 1V as the output 7 of the constant-voltage cir- the source voltage
becomes high, and when the      cuit 1 is supplied to the output terminal
8. source voltage becomes lowora heavyload is driven,
Asourcevoltagejudgmentcircuit3judges wheth- on the contrary, the outputof
the constant-voltage cir-  40   erthe source voltage is higher than 2V or
lower. This cuit is made low and the rates of boosting/dropping of  source
voltage judgment circuit 3 divides the source the boosting/dropping circuit
is made different from  voltage through resistors R1 and R2 as illustrated,
that in the above-mentioned case to thereby make the  compares the
divisional potential with a reference vol- voltages to be supplied to the
load same. Accordingly,  tage of a reference voltage generating circuit 31
by it is possible to drive the load stably regardless of the   45   means
of a comparison circuit 32, and outputs the change of the source voltage.
In addition, the con-  comparison result. stant-voltage circuit outputs a
low voltage only when  A heavy-load detection circuit 4 detects the oper-
the source voltage is low or a heavy load is driven, and  ation of the
operation of a heavy-load circuit, such as in the case other than the above
case, it outputs a  an externally provided buzzer, when it operates. high
voltage so that it is possible to drive a load with  so   Here, such a
heavy-load circuit is described. A CPU a low power consumption as a whole
so as to prolong  section 15 writes "1" into a terminal D of a buzzer con-
the life of a power source when a battery is used as  trol register 16 when
a predetermined load, which is the power source.
a buzzer here, is actuated. The output of the buzzer control register 16
opens an AND gate 17 so that a Brief Description of Drawings
55   buzzer clock signal 18 is send out through the AND gate 17. This
buzzer dock signal 18 usually has a fre- Fig. 1 is a block diagram
illustrating an example  quency from 2kHz to 8kHz, and makes a piezo-elec-
in which an embodiment of the the power circuit  tric buzzer 21 buzz
through a buzzer driver 19 and a 3    
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the acoustic pressure of the pie-  uid crystal driving voltage on the basis
of the picture zo-electric buzzer 21 will be small if source voltage
information 25 to supply a liquid crystal display signal (voltage between
[err] and [err]) is low, a boosting coil  13 to a liquid crystal display
panel 14 which displays 22 connected with the piezo-electric buzzer 21 in
par-  a picture on the basis of the liquid crystal display sig- allel
boosts the voltage applied to the piezo-electric   5   nal 13. buzzer21 by
use of counter electromotive force of its  Fig. 2 is a circuit diagram
illustrating an example inductance, thereby making the acoustic pressure of
of the constant-voltage circuit 1. the piezo-electric buzzer 21 large.
Since a current   The difference between the threshold voltages of several
mA flows when this piezoelectric buzzer 21  PMOS-FETs 101 and 102 is
outputted as a reference is buzzing, if the internal impedance of a battery
is  10  voltage at a connection point 103. Here, the PMOS- high, for
example, if the battery is tired out, the output  FET 101 is a
depletion-type FET, and the PMOS-FET voltage of the battery drops because
of the voltage  102 is an enhancement-type FET. In the case where drop
caused by the internal impedance of the battery.  the difference between
the threshold voltages of the Therefore, when a heavy load is driven, for
exam-  PMOS-FETs 101 and 102 is made up by the work pie, when a buzzer is
actuated to buzz, "1" is written  15  function difference between
poly-silicon gates, it is through the CPU section 15 into a terminal D of a
possible to generate about 1V stably. Then, the refer- heavy-load mode
setting register constituting the  ence voltage at the connection point 103
is outputted heavy-load detection circuit 4, so that the heavy-load  as a
constant voltage relative to VDD. Five MOS-FETs detection circuit4 sends
out its outputwhich has been  104 to 108 are differential amplifier
circuits com- made to be "1". Of course, at the time of stopping the   20
posed of operational amplifiers, and constitute a dif- driving of the
buzzer, it is necessary to write "O" into  ferential buffer circuit. the
heavy-load mode setting register to make its      A mode control signal
HVLD 113 is a signal for mode return to a normal mode.
controlling an output mode of the constant-voltage A liquid crystal power
source control means 5 is  circuit 1, and if HVLD is LOW, the reference
voltage constituted by an OR circuit so  that the respective  25  is
amplified through feedback resistors 109 and 110 outputs of the source
voltage judgment circuit 3 and  so that the voltage twice as high as the
reference vol- the heavy-load detection circuit 4 are ORed so that a  tage
is outputted as VL2 through a terminal 112. If mode control signal is
supplied to the constant-vol-  HVLD is HIGH, on the contrary, the voltage
having tage circuit 1 and the boosting/dropping circuit 2.  the same
potential as the reference voltage is output- For example, when the source
voltage judgment  30  ted as VL1 through a terminal 111. circuit 3 proves
that the source voltage is higher than  In such a case where the reference
voltage is set 2V, the liquid crystal power source control means 5  to -V
relative toVDD (zero potential), -2V is outputted makes the output of the
constant-voltage circuit 1 be  to VL2 when HVLD is LOW, while -1V is
outputted to 2V and brings the operation of the boosting/dropping  VL1 when
HVLD is HIGH. circuit 2 into a [IV dropping 11 3V and 4V boosting]  35
Fig. 3 is a circuit diagram illustrating an example mode, while if the
source voltage judgment circuit 3  of the boosting/dropping circuit 2.
[err] and [err] at 201 and proves that the source voltage is lower than 2V,
the  202 are clock signals, the timing-chart of which is liquid crystal
power source control means 5 switches  shown in Fig. 4. Then, in order to
prevent charg- the output of the constant-voltage circuit 1 into 1V and
ing/discharging timing from overlying, a time differ- switches the
operation of the boosting/dropping cir- 40  ence [err]t is provided between
the leading edge of the cult 2 into a [2V, 3V and 4V boosting] mode.
clock signal fA and the trailing edge of the clocksignal In normal
operation, that is, at the time of a not-  [err]. Level converters
204,205,206,207,208,209,210 heavy load, according to the mode control
signal sup-  and 211 constitute level conversion circuits for con- plied
from the heavy-load detection circuit 4, the liq-  verting  control signals
including the above- uid crystal power source control means 5 makes the
45   mentioned clock signals into signals having larger output of the
constant-voltage circuit 1 be 2V and  amplitudes. brings the operation of
the boosting/dropping circuit 2  In this boosting/dropping circuit 2, the
boost- into the [IV dropping [err] 3V and 4V boosting] mode,  ing/dropping
operation is realized by changing the while in heavy-load operation, the
liquid crystal power  connection state between charge transfer capacitors
source control means 5 switches the output of the   50  (212,231 and 214 in
Fig. 3) and the power source ter- constant-voltage circuit I into IV and
switchestheop-  minals from VDD to VL4, at the timing when the clock
eration of the boosting/dropping circuit 2 into the [2V,  signal fA is HIGH
as well as the clock signal [err] is LOW, 3V and 4V boosting] mode.
and at the timing when which fA is LOW as well as [err] A liquid crystal
driving circuit 12 is supplied with  is HIGH. When HVLD is LOW: liquid
crystal driving voltages 1V, 2V, 3V and 4V from   55  VL1 is generated by
dropping VL2 by 1/2; the boosting/dropping circuit 2 and supplied with pic-
VL3 is generated by boosting VL2 by 1.5 fold; ture information 25 from the
CPU section 15, so that  and the liquid crystal driving circuit 12 selects
desired liq-  VL4 is generated by boosting VL2 by 2 fold. 4    
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the contrary.                    nal from said OR circuit to thereby
generate a VL2 is generated by boosting VL1 by 2 fold;      plurality of
output voltages. VL3 is generated by boosting VL1 by 3 fold; and
2. A power circuit according to claim 1 for use as a VL4 is generated by
boosting VL1 by 4 fold.    5  power circuit for a liquid crystal display
appara- The connection states of the transfer capacitors   tus, comprising
said CPU for outputting picture in the respective modes are shown in Fig.
4.           information, and a liquid crystal display driving The liquid
crystal power source control means 5    circuit (12) supplied with the
outputvoltages from may be arranged so as to receive the output from the
said boosting/dropping circuit as liquid crystal source voltage judgment
circuit 3 or the output of the   10  driving voltages and further supplied
with the pic- heavy-load detection circuit 4 directly to thereby con-  ture
information from said CPU, whereby supply trol a liquid crystal power
source, or so as to control  a display signal to an externally provided
liquid the liquid crystal power source with software by       crystal
display panel (14). means of a microcomputer or the like. Although an
example in which a D-type flip flop   15  3. A power circuit according to
claim 1, in which said circuit is used for the heavy-load detection circuit
4  source voltage judgement circuit, said OR circuit, has been shown in the
above-mentioned embodi-         said constant voltage circuit and said
boost- ment, another type flip flop circuit may be used, or a  ing/dropping
circuit are constituted by a one-chip flip flop circuit constituting the
buzzer control register  semiconductor device. 16 in a buzzer circuit may
be used as it is.   20 4. A power circuit according to claim 3. and further
Industrial Applicability                               comprising a
capacitor coupled by external termi- nals to said boosting/dropping
circuit. The present invention can be applied not only to a power circuit
for a liquid crystal display means but  25 also to a power circuit which is
required to output mul-  Patentanspriche tilevel voltages by combination of
a constant-voltage circuit and a boosting/dropping circuit.           1.
Stromversorgungsschaltung, welche aufweist: eine
Quellenspannungs-Beurtelungsschal- 30     tung (3) zum Vergleichen einer
Quellenspannung Claims                                                 mit
einer vorbestimmten Bezugsspannung und zum Erzeugen eines Steuersignals
eines ersten 1. A Power Circuit comprising:
Wellentyps, welches dem Ergebnis des Ver- a source voltage judgement
circuit (3) for    gleichs entspricht; comparing a source voltage with a
predetermined   35     sine Zentraleinheit (15) zum Erzeugen si- reference
voltage and for generating a first mode  nes Steuersignals eines zweiten
Wellentyps, control signal corresponding to the result of the  wenn sine
vorbestimmte extern vorgesehene comparison:
Last betrieben wird; a CPU (15) for generating a second mode            ein
mit der Zentraleinheit gekoppeltes control signal when a predetermined
externally  40  Schwerlastregister (4) zum Eingeben des Steu- provided load
is driven;                           ersignals des zweiten Wellentyps in
dasselbe; a heavy-load register (4) coupled to said          sine
ODER-Schaltung (5) zur Durchfuh- CPU and for setting said second mode
control       rung sines ODER-Vorgangs am Steuersignal des signal
thereinto;                                  ersten Wellentyps aus der
Quellenspannungs- an OR (5) circuit for making an OR opera-  45
Beurteilungsschaltung und dem in das Schwer- tion on said first mode
control signal from said   lastregister eingegebenen  Steuersignal des
source voltage judgement circuit and said second   zweiten Wellentyps zum
Erzeugen sines Steuer- mode control signal set in said heavy load regis-
signals des sich ergebenden Wellentyps; ter and for generating a resultant
mode control          eine mit der ODER-Schaltung gekoppelte signal;
50      Konstantspannungsschaltung (1) zum Ausgeben a constant voltage
circuit (1) coupled to     einer Spannung, welche dem Steuersignal des said
OR circuit for outputting a voltage corre-    sich ergebenden Wellentyps
aus der ODER- sponding to said resultant mode control signal     Schaltung
entspricht; und from said OR circuit; and
sine Erhohungs-/Erniedrigungsschaltung a boosting/dropping circuit (2) for
receiv-  s5  (2) zum Empfangen der AusgabesPannung der ing the output
voltage of said constantvoltage cir-  Konstantspannungsschaltung und zum
Erh6- cuit and for boosting/dropping the source voltage  hen/Erniedrigen
der Quellenspannung um Betri- at rates based on said resultant mode control
sig-  ge, die auf dem Steuersignal des sich ergeben- 5    



7                   EP 0 434 841 B1                 8 When HVLD is HIGH, on
the contrary:                    nal from said OR circuit to thereby
generate a VL2 is generated by boosting VL1 by 2 fold;      plurality of
output voltages. VL3 is generated by boosting VL1 by 3 fold; and
2. A power circuit according to claim 1 for use as a VL4 is generated by
boosting VL1 by 4 fold.    5  power circuit for a liquid crystal display
appara- The connection states of the transfer capacitors   tus, comprising
said CPU for outputting picture in the respective modes are shown in Fig.
4.           information, and a liquid crystal display driving The liquid
crystal power source control means 5    circuit (12) supplied with the
output voltages from may be arranged so as to receive the output from the
said boosting/dropping circuit as liquid crystal source voltage judgment
circuit 3 or the output of the   io  driving voltages and further supplied
with the pic- heavy-load detection circuit 4 directly to thereby con-  ture
information from said CPU, whereby supply trol a liquid crystal power
source, or so as to control  a display signal to an externally provided
liquid the liquid crystal power source with software by       crystal
display panel (14). means of a microcomputer or the like. Although an
example in which a D-type flip flop   15  3. A power circuit according to
claim 1, in which said circuit is used for the heavy-load detection circuit
4  source voltage judgement circuit, said OR circuit, has been shown in the
above-mentioned embodi-         said constant voltage circuit and said
boost- ment, another type flip flop circuit may be used, or a  ing/dropping
circuit are constituted by a one-chip flip flop circuit constituting the
buzzer control register  semiconductor device. 16 in a buzzer circuit may
be used as it is.  20 4. A power circuit according to claim 3, and further
Industrial Applicability                               comprising a
capacitor coupled by external termi- nals to said boosting/dropping
circuit. The present invention can be applied not only to a power circuit
for a liquid crystal display means but  25 also to a power circuit which is
required to output mul-  Patentansprriche tilevel voltages by combination
of a constant-voltage circuit and a boosting/dropping circuit.           1.
Stromversorgungsschaltung, welche aufweist: eine
Quellenspannungs-Beurteilungsschal- 30     tung (3) zum Vergleichen elner
Quellenspannung Claims                                                 mit
einer vorbestimmten Bezugsspannung und zum Erzeugen sines Steuersignals
eines ersten 1. A Power Circuit comprising:
Wellentyps, welches dern Ergebnis des Ver- a source voltage judgement
circuit (3) for    gleichs entspricht; comparing a source voltage with a
predetermined   35     eine Zentraleinheit (15) zum Erzeugen ei- reference
voltage and for generating a first mode  nes Steuersignals eines zweitsn
Wellentyps, control signal corresponding to the result of the  wenn sine
vorbestimmte extern vorgesehene comparison:
Last betrieben wird; a CPU (15) for generating a second mode            ein
mit der Zentraleinheit gekoppeltes control signal when a predetermined
externally  40  Schwerlastregister (4) zum Eingeben des Steu- provided load
is driven;                           ersignals des zweiten Wellentyps in
dasselbe; a heavy-load register (4) coupled to said          eine
ODER-Schaltung (5) zur Durchfuh- CPU and for setting said second mode
control       rung eines ODER-Vorgangs am Steuersignal des signal
thereinto;                                  ersten Wellentyps aus der
Quellenspannungs- an OR (5) circuit for making an OR opera-  45
Beurteilungsschaltung und dem in das Schwer- tion on said first mode
control signal from said   lastregister eingegebenen Steuersignal des
source voltage judgement circuit and said second   zweiten Wellentyps zum
Erzeugen eines Steuer- mode control signal set in said heavy load regis-
signals des sich ergebenden Wellentyps; ter and for generating. a resultant
mode control         eine mit der ODER-Schaltung gekoppelte signal;
50      Konstantspannungsschaltung (1) zumAusgeben a constant voltage
circuit (1) coupled to     einer Spannung, welche dem Steuersignal des said
OR circuit for outputting a voltage corre-    sich ergebenden Wellentyps
aus der ODER- sponding to said resultant mode control signal     Schaltung
entspricht; und from said OR circuit; and
eine Erhohungs-/Erniedrigungsschaltung a boosting/dropping circuit (2) for
receiv-   ss   (2) zum Empfangen der Ausgabespannung der
ingtheoutputvoltageofsaidconstantvoltagecir-
Konstantspannungsschaltung und zum Erh6- cuit and for boosting/dropping the
source voltage  hen/Erniedrigen der Quellenspannung urn Betra- at rates
based on said resultant mode control sig-  ge, die auf dem Steuersignal des
sich ergeben- 5    
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M  *S den Wellentyps aus der ODER-Schaltung beru-        cevoir la tension
de sortie dudit circuit de tension hen, um dadurch eine Anzahl von
Ausgabespan-       constante et pour amplifier/chuter la tension nungen zu
erzeugen.                               source a des vitesses basees sur
ledit signal de commande de mode r6sultant provenant dudit 2.
Stromversorgungsschaltung nach Anspruch 1   5      circuit OU pour generer
ainsi une pluralite de ten- zur Verwendung als Stromversorgungsschal-
sions de sortie. tung fMr eine Fltissigkristall-Darstellungsvorrich- tung,
welche die Zentraleinheit zum Ausgeben   2. Circuit d'alimentation solon la
revendication 1, von Bildinformation sowie eine Flfssigkristall-    pour
l'utilisation comme circuit d'alimentation Darstellungs-Steuerschaltung
(12) aufweist,  10   pour un appareil d'affichage A cristaux liquides,
welcher die Ausgangsspannungen aus der             comprenant ladite CPU
pour produire des infor- Erh6hungs-/Erniedrigungsschaltung als Flflssig-
mations d'image, et un circuit de commando d'af- kristall-Steuerspannungen
und ferner die Bildin-   fichage A cristaux liquides (12) alimente avec les
formation aus der Zentraleinheit zugefflhrt wer-   tensions de sortie
provenant dudit circuit d'ampli- den, wodurch ein Darstellungssignal auf
sin ex-  15  fication/chute comme tensions de commando tern vorgesehenes
Flussigkristall-Darstellungs-    des cristaux liquides et alimente en outre
avec los feld (14) gogeben wird.                            informations
d'image provenant de ladite CPU, solon lequel un signal d'afflchage est
fourni a un 3. Stromversorgungsschaltung nach Anspruch 1,         panneau
d'affichage A cristaux liquidesfourni ex- bei welcher die
Quellenspannungs-Beurteilungs-  20  t6rieurement (14). schaltung, die
ODER-Schaltung, die Konstant- spannungsschaltung und die Erhohungs-/Er-
3. Circuit d'alimentation solon la revendication 1, niedrigungsschaltung
von einer Einchip-Halblei-    dans lequel ledit circuit de jugement de
tension teranordnung gebildet sind.                        source, ledit
circuit OU, ledit circuit de tension 25      constanto et ledit circuit
d'amplificationichute 4. Stromversorgungsschaltung nach Anspruch 3,
sont constitu6s par un dispositifsemiconducteur welche einen Kondensator
aufweist, der durch       monopuce. externe Anschlflsse mit der
Erh8hungs-/Er- niedrigungsschaltung gokoppelt ist.            4. Circuit
d'alimentation solon la revendication 3, et 30      comprenant on outre un
condensateurcouple par des bornes exterieures audit circuit d'amplifica-
Revendications                                        tionichute. 1.
Circuit d'alimentation comprenant: un circuit de jugement de tension source
3S (3) pour comparer une tension source A une ten- sion de reference
pr6d6termin6e et pour g6nerer un premier signal de commando de mode corres-
K.>    pondant au resultat de la comparaison: une unite centrale de
traitement (CPU)  4o (15) pour g6n6rer un deuxieme signal de commands de
mode quand une charge fournie ext6rieurement pr6ddtarmin6e est pilot6e; un
registre de forte charge (4) coupl di la- dite CPU et servant A y etablir
ledit deuxieme si-  45 gnal de commande de mode; un circuit OU (5) pour
realiser une opera- tion OU sur ledit premier signal de commando de mode
provenant dudit circuit de jugement de ten- sion source et ledit second
signal de commando   so de mode 6tabli dans ledit registre de forte charge
et pour g6n6rer un signal de commando de mode r~sultant un circuit de
tension constants (1) couple audit circuit OU pour produire une tension
corres-  S5 pondant audit signal de commands de mode re- sultant provenant
dudit circuit OU; et un circuit d'amplification/chute (2) pour re- 6    


