
1                  0 081  891                      2 Description
FIG. 2 illustrates waveforms useful in under- standing the operation of the
circuit of FIG. 1; This invention relates, in general, to voltage     FIG.
3 illustrates a voltage reference circuit use- regulators for use in an
automotive battery charg-  able in the present invention; ing system, and
more particularly, to a fixed    5   FIG. 4 illustrates another embodiment
of the frequency voltage regulator having a variable      present
invention; and duty cycle.                                          FIG. 5
illustrates waveforms useful in under- Modern day automotive battery
charging           standing the operation of the circuit of FIG. 4. systems
use an alternator and an electronic volt- age regulator. A charging system
has to supply a    to   Detailed Description of the Drawings relatively
constant voltage independent of the       An automotive battery charging
system is illus- load current This is typically accomplished by     trated
in FIG. 1. An alternator 10 has terminals 11, switching on and off the
alternator's field current.  12, 13 and 14. Terminal 11 provides an output
If the switching of the alternator's field current  which is connected to
battery 21 to provide the occurs at too low a frequency flickering of the
15   charging potential for battery 21. Terminal 12 vehicle's lights could
occur. To avoid any low     provides an output which is used to power volt-
frequency  problems, vehicle  manufacturers        age regulator 25 and is
also connected to light typically specify a minimum switching frequency
indicator 23 to counter the output from terminal of 25 Hz. In addition,
vehicle manufacturers prefer  11 when switch 22 is closed. Switch 22
represents a voltage regulator which will charge the vehicle's   20   the
ignition switch of the vehicle containing the battery to a voltage which
depends on ambient     battery charging system. When ignition switch 22
temperature. Many times the temperature co-        is first closed, light
23 will illuminate indicating efficient requested varies between vehicle
manu-   that alternator 10 is not rotating. The power for facturers.
Therefore, preferably, the voltage regu-  light 23 is obtained from battery
21. As the vehicle lator should be provided with means for adjusting    25
is started up, alternator 10 will rotate thereby this temperature
coefficient.                      producing an output voltage at terminal
12 which From German Auslegeschrift DE-A-2338292          is substantially
equal to the output voltage at there is known a fixed frequency voltage
regu-     terminal 11. Since the voltage on both sides of lator useable in
an automotive battery charging    indicator light 23 are substantially
equal, light 23 system, the regulator comprising a voltage ref-  30   will
not illuminate. erence providing an output; an oscillator provid-
Terminal 14 of alternator 10 is connected to ing an output; a digitally
switched attenuator     ground. Terminal 13 is connected to terminal 27
coupled to the output of the oscillator and provid-  of voltage regulator
25. Terminal 13 is connected ing an output which is combined with the
output    to one end of field coil 19. The other end of field of the
voltage reference; a comparator having a   35   coil 19 is connected to the
cathodes of three first and a second input and providing an output,  diodes
18. The cathodes of diodes 18 are also the first input receiving the
combined output from  connected to terminal 12. A diode 20 is connected the
attenuator and the voltage reference; and      in parallel with field coil
19 to handle the back current switching means coupled to the output of
currents through coil 19. The cathode of diode 20 the comparator
forcontrolling the current switch-   40   is connected to terminal 12 and
the anode of ing means. Such a voltage regulator operates       diode 20 is
connected to terminal 13. Alternator poorly when the output has a
square-wave com-     10 has a stator 15 which is connected in a delta
ponent (e.g. alternator D+ voltage), exhibiting    configuration. Stator 15
provides three outputs. hysteresis and frequency instability.
Three diodes 16 connected to terminal 11 are Accordingly, it is an object
of the present   45   each connected to one of the outputs of stator 15
invention to provide an improved fixed frequency   and each of three diodes
17 which are connected voltage  regulator wherein  the  above  dis-
to terminal 14 are also connected to each of the advantages may be
overcome, or at least allevi-    outputs of stator 15. Diodes 17 have their
anodes ated.                                              connected to
terminal 14 and their cathodes are so   connected to each of the outputs of
stator 15. Summary of the Invention                           Diodes 16
have their cathodes connected to ter- In accordance with the invention the
voltage     minal 11 and each of their anodes connected to reference is a
temperature stable voltage ref-     one of the outputs of stator 15. Each
of the anodes erenie and there is provided: a first flip-flop    of diodes
18 is connected to one of the outputs of having a first input, a second
input and an output,  55   stator 15 while the cathodes of diodes 18 are
all the output being coupled to the current switching  connected to
terminal 12 and to one end of field means and the first input being coupled
to the     coil 19. Terminal  11 is connected to one terminal output of the
comparator; and logic means          of battery 21 while the otherterminal
of battery 21 coupled between the digitally switched attenuator  is
connected to ground. and the second input of the first flip-flop for   60
Voltage regulator 25 has a precision reference resetting the first
flip-flop at the fixed frequency.  voltage 28 which provides an output
coupled to resistor 31. Oscillator 29 provides an output to a Brief
Description of the Drawings                  first flip-flop or frequency
divider 38. The output FIG. 1 illustrates one embodiment of the inven-  of
divider 38 is connected to frequency divider 39 tion;
65   which provides an output to divider 40. Divider 40 2   



3                  0 081  891                      4 provides ari output to
divider 41. Dividers 38, 39,  through field coil 19 to increase as shown by
40 and 41 also provide outputs to resistors 32, 33,  waveform 57. At the
same time the current is 34 and 35 respectively. Resistors 32 through 35
deviated from diode 20 and diverted into diodes have their second end
connected to the second      18, which causes a negative voltage step of
wave- end of resistor 31. As illustrated, resistors 31    5    form 56,
since the voltage drop across diodes 18 through 35 and dividers 38 through
41 form a       increases. The pulse from waveform 54 causes digitally
switched four-bit resistive attenuator and  the Darlington transistor pair
to be turned on and provide a staircase modulation which is super-    they
will remain on until the voltage reference imposed on the reference voltage
provided by       goes below the voltage provided by voltage reference 28.
This staircase modulation super-   10   divider 46 and 47. Point 53A on
waveform 53 imposed on the reference voltage is coupled to an  indicates
the level of the voltage provided by the input of comparator 44. A second
input of com-     voltage divider. As waveform 53 continues de- parator 44
is coupled to a junction or node 50     creasing below point 53A flip-flop
48 will be formed by resistors 46 and 47. Resistor 46 is     turned off
thereby disabling transistors 51 and 52 coupled between ground and the
second input of   15   as indicated by waveform 55. Now the current of
comparator 44 and resistor 42 is coupled between   coil 19 is taken away
from diodes 18 and flows terminal 26 and the second input of comparator
through diode 20, causing a positive voltage step 44. Resistors 46 and 47
form a voltage divider to  at output terminal 12 and of waveform 56. Flip-
divide down the voltage provided at the output of  flop 48 will remain in
the off state until the next terminal 12 to allow comparator 44 to sense a
20   successive cycle. A pulse shown by waveform 54 voltage proportional to
the voltage provided, at   is generated on the leading edge of staircase
terminal 12. Regulator 25 is powered by the        waveform 53 thereby
turning on flip-flop 48 which voltage appearing at terminal 26 which is
con-      causes the current of coil 19 to flow through nected to terminal
12. In other words, all the     transistor 52 and diodes 18 as represented
by circuitry contained by voltage regulator 25 re-   25   waveform 58. Once
again as waveform 53 goes ceives its operating power source from terminal
below the voltage level provided by voltage divid- 26.
er 46 and 47, which is represented by point 53B, Comparator 44 provides an
output which is        flip-flop 48 will be turned off again thereby dis-
connected to flip-flop 48. The output of flip-flop 48  abling transistors
51 and 52. Waveform 56 re- is connected to the base electrode of transistor
51.   30   presents the voltage variation at node 50 as Transistors 51 and
52 are connected in a Darling-  provided by voltage divider 46 and 47. The
volt- ton configuration between ground and terminal      age steps are
caused by the change of the voltage 27. Terminal 27 is connected to
terminal 13 which  drop across diodes 18 when switching coil 19 in turn is
connected to field coil 19. Transistors 51  current from diodes 18 into
diode 20 and vice and 52 form a switching means to control the   35
versa. Note that the regulator works independent- current flow through
field coil 19. Comparator 44  ly of the magnitude of the voltage steps of
wave- is set up so that as the reference voltage goes    form 56. below the
voltage provided at node 50 the com-       FIG. 3 shows a modified bandgap
circuit which parator will cause the output of flip-flop 48 to go  provides
an output reference voltage on line 69 to zero thereby shutting off
switching means 51,   40   which would be coupled to resistor 31. Bandgap
52. Outputs of dividers 38, 39, 40 and 41 are also  circuits are well-known
in the art and those coupled into inputs of AND gate 43. The output of
persons skilled in the art will recognize that the AND gate 43 is coupled
to flip-flop 48 and is used  temperature coefficient of the circuit can be
pro- to cause the output of flip-flop 48 to go to a high  grammed by the
choice of resistors 66 and 67. A level thereby enabling transistor 51 which
in turn   45   bandgap circuit has the advantage that the also causes
transistor 52 to be enabled.           temperature coefficient of the
output voltage is The operation of voltage regulator 25 will now   process
independent. However, a problem arises be explained with reference to the
waveforms       when the circuit is trimmed to produce a negative shown in
FIG. 2. The top waveform 53 is the input  temperature coefficient,
especially since, the out- to comparator 44 provided by the digitally
put voltage is relatively low and becomes even switched resistive
attenuator. The second wave-    lower at elevated temperatures. In order to
obtain form 54 is the output of logic or AND gate 43 and  higher output
voltages, the bandgap circuit has is used to set the output of flip-flop 48
to a high  been modified by the addition of series connected level.
Waveform 55 represents the output signal    diodes between the emitter of
transistor 63 and of flip-flop 48. Waveform 56 represents the volt-  55
resistor 66 and the addition of the diodes between age variation at node 50
which in turn results     the emitter of transistor 64 and the junction
from a voltage step caused by diodes 18. Wave-     between resistor 66 and
67. The diodes are form 57 represents the current through coil 19.
connected so that their anodes are towards the Waveform  58 represents the
current through        emitters of the transistors while their cathodes
transistor 52 and diodes 18. Waveform 59 re-   60   are towards the
resistors. Transistors 63 and 64 presents the current through diode 20.
Imme-       have their collectors connected to a current mirror diately
after the rising edge of the staircase wave-  formed by transistors 60 and
61. The collector of form 53, flip-flop 48 is switched on by a pulse 54
transistor 64 is also connected to the base elec- from logic gate 43.
Flip-flop 48 causes transistor  trode of a transistor 62. Transistor 62 is
coupled in 52 to be enabled thereby allowing the current   65   series with
a resistor 68 between the positive and 3  



5                   0 081  891                      6 negative rails of the
circuit. In the present applica-  Darlington configured transistors 51 and
52. The tion the negative rail is connected to ground. In a  bottom
waveform 83 also illustrates the voltage preferred embodiment, the supply
voltage of the     sensed across resistor 76 whereas the dotted line
circuit is provided by an internal voltage regu-     at the top of waveform
83 illustrates a reference lator. The output of the circuit is taken from
line 69    5    voltage VR at input 77. The current limitation which is
connected to the emitter of transistor 62.  protection provided by
regulator 70 must be The emitter of transistor 62 is also connected to
larger than the maximum field current of alter- the base electrodes of
transistor 63 and 64. The     nator 10. As mentioned hereinbefore, logic
gate addition of the series connected diodes is to       43 provides a turn
on pulse at the beginning of a increase the output voltage at line 69. The
10   staircase waveform. Differentiator 71 provides a temperature
coefficient remains process indepen-    very short pulse width T1 to
flip-flop 72 to set flip- dent.
flop 72 in the on state. With flip-flop 72 in the on FIG. 4 shows another
embodiment of the            state then logic gate 73 will gate the output
of flip- present invention. All the elements of FIG. 4       flop 48 to the
base electrode of transistor 51. which are the same as the elements in FIG.
1 have   is    When voltage regulator 70 is operating under the same
reference numerals and their function       normal conditions the
Darlington configured and interconnection will not be explained with
transistors 51 and 52 will be switched on and off reference to FIG. 4.
Alternator 10 operates in the   controlling the output of alternator 10 as
de- same manner. Voltage regulator 70 operates in a      scribed
hereinbefore with reference to FIGS. 1 similar manner to voltage regulator
25 of FIG. 1;   20   and 2. The current flowing through transistor 52 is
however, voltage regulator 70 includes an added      sensed by. resistor 76
and compared by corn- provision to protect excessive current from flow-
parator 74 against voltage reference VR. An in- ing through transistors 51
and 52. In certain       crease in the collector current in transistors 51
situations excessive current could be available to   and 52 results in an
increase of the voltage across flow through transistors 51 and 52 which
would   25   resistor 76 at the input of comparator 74. When damage the
transistors. A sensing resistor 76 is    this current exceeds the
predetermined value as placed in series between the emitter of transistor
indicated by the narrow pulse in the center of 52 and ground. The current
flow through resistor    waveform 83 the output from comparator 74 will 76
is sensed by comparator 74 and compared          reset flip-flop 72 to the
off state. And with the against the reference voltage available on input
30    output of flip-flop 72 in the off state, logic gate 73 77. The
reference voltage on input 77 could be       will no longer couple the
output from flip-flop 48 obtained from a resistive voltage divider provided
to transistor 51 and therefore transistors 51 and between terminal 26 and
ground; however, in a        52 will no longer conduct. In other words,
when preferred embodiment the reference voltage is       logic gate 73 is
closed or not enabled by flip-flop obtained from a resistive voltage
divider con-   35   72 the field current to field coil 19 is switched off
nected to an internal voltage regulator circuit The  via Darlington
configured transistors 51 and 52. output of comparator 74 is connected to a
flip-flop  However, the next on pulse in waveform 80 and 72. Another input
to flip-flop 72 is provided from  waveform 81 will once again turn on
flip-flops 48 differentiator 71 which has an input connected to   and 72 to
provide a momentary pulse of current the output of logic gate 43.
Differentiator 71 takes   40   through the Darlington configured
transistors the output of logic gate 43 and provides a narrow   which in
turn is sensed by resistor 76 causing pulse to flip-flop 72. The output of
logic gate 43  comparator 74 to reset flip-flop 72 and disable also goes to
flip-flop 48 as discussed herein-       logic gate 73. This cycle could
continue until the before. The outputs of flip-flops 48 and 72 are
short circuit is removed or the excess current connected to inputs of a
logic gate illustrated as   45   through Darlington configured transistors
51 and AND gate 73. The output of logic gate 73 is used    52 is removed.
Waveform 83 illustrates the level to drive Darlington configured
transistors 51 and   of reference voltage VR and the current sensed by 52.
resistor 76. The operation of voltage regulator 70 will now      In an
automotive system not having an alter- be explained with reference to the
waveforms   so   nator indicating light 23, field coil 19 would be shown in
FIG. 5. The top waveform 80 represents     connected between terminals 12
and 13 and the turn on pulse provided by logic gate 43. The    terminal 12
would be connected directly to igni- second waveform 81 illustrates the
pulse pro-       tion switch 22. In addition, alternator 19 would not vided
by differentiator 71 and shows the relation-   have the three diodes 18.
ship between time period T1 and time period T2   55   Although in the past
there have been provided of waveform 81. Waveform 82 represents the field
battery charging systems having fixed frequen- current that flows through
field coil 19, and wave-  cies with a variable duty cycle the voltage regu-
form 83 represents the current that flows through   lator portion was more
of an analog implementa- transistor 52. The left-hand portions of wave-
tion as opposed to the present digital implemen- forms 82 and 83 illustrate
normal operating con-   60   tation. Note that the use of flip-flop 48 and
logic ditions whereas  the right-hand portion illustrates  gate 43 prevent
the system's output frequency the operation of voltage regulator 70 during
a      from dropping to a low value due to the voltage short circuit
condition, such as might exist if     steps at node 50 caused by diodes 18.
Flip-flop 48 terminals 11 and 27 were shorted together to         and logic
gate 43 allow the system to operate at provide an increased amount of
current into the   65   the proper frequency under presence of higher 4



7                0 081  891                       8 voltage steps
(hysteresis) of the regulated volt-   ing claim further characterised in
that the corn- age. Output pulses 54 of gate 43 are used to         bined
output of the attenuator (32-35; 38-41) switch waveform 56 back from the
"parasitic"         and the voltage reference (28) is a staircase level to
the lower level which can be detected by   signal. comparator 44. To
guarantee proper operation of    5  6. The fixed frequency regulator of
claim 5 the system, the pulses of waveform 54 have to        further
characterised in that the attenuator corn- keep flip-flop 48 in the "high"
state for a time long  prises dividers (38-41) coupled to the oscillator
enough to allow the system to settle down in this    (29) and resistors
(32-35) coupled to the dividers. state (transistor 52 conducting). In
addition, the    7. The fixed frequency regulator of any preced- present
invention provides a precision voltage   10   ing claim  further
characterised in that the reference having an adjustable temperature co-
temperature stable voltage reference is a band- efficient and a ramping
reference staircase wave-    gap reference circuit comprising bandgap
voltage form which is prov ded by a digitally switched       generating
means (60-64) and a plurality of resistive attenuator.
diodes connected in series therewith to provide 15   an output reference
voltage which is higher than Claims
the bandgap voltage. 1. A fixed frequency voltage regulator useable
Patentanspruche in an automotive battery charging system, the regulator
comprising a voltage reference (28)   20    1. Spannungsregler mit
konstanter Frequenz, providing an output; an oscillator (29) providing
der in einem  Kraftfahrzeugbatterieladesystem an output; a digitally
switched attenuator (32-35,  verwendbar ist, wobei der Regler enthilt:
einen 38-41) coupled to the output of the oscillator and   Spannungsbezug
(28), der einen Ausgang liefert; providing an output which is combined with
the      einen Oszillator (29), der einen Ausgang liefert; output of the
voltage reference; a comparator (44)   25   einen  digitalgeschalteten
DAmpfer  (32-35, having a first and a second input and providing an
38-41), der mit dem Ausgang des Oszillators ver- output, the first input
receiving the combined       bunden ist und einen Ausgang liefert, der mit
output from the attenuator and the voltage ref-      dem Ausgang des
Spannungsbezuges kombiniert erence; and current switching means (51, 52)
ist; einen Komparator (44) mit einem ersten und coupled to the output of
the comparator for   30   einem zweiten Eingang und der einen Ausgang
controlling the current switching means, charac-     liefert, wobei der
erste Eingang den kombinierten terised in that the voltage reference is a
tempera-  Ausgang von dem Ddmpfer und dem Spannungs- ture stable voltage
reference (28) and there is      bezug aufnimmt; und
Stromschalteinrichtungen provided: a first flip-flop (48) having a first
input, a  (51, 52), die mit dem Ausgang des Komparators second input and an
output, the output being    35   verbunden sind, urn die
Stromschalteinrichtung coupled to the current switching means and the
zu steuern, dadurch gekennzeichnet, daB der first input being coupled to
the output of the       Spannungsbezug    ein   temperaturstabiler
comparator; and logic means (43) coupled be-        Spannungsbezug (28) ist
und daB vorgesehen tween the digitally switched attenuator and the
sind: ein erstes Flipflop (48) mit einem ersten Emn- second input of the
first flip-flop for resetting the    40   gang, einem zweiten Eingang und
einem Aus- first flip-flop at the fixed frequency.              gang, wobei
der Ausgang mit den Stromschalt- 2. The fixed frequency regulator of claim
1       einrichtungen verbunden ist und der erste Ein- further
characterised by voltage divider means       gang mit dem Ausgang des
Komparators ver- (46, 47) coupled to the second input of the
bunden ist; und Logikeinrichtungen (43), die comparator.
45   zwischen den digitalgeschalteten Dampfer und 3. The fixed frequency
regulator of claim 1 or 2   den zweiten Eingang des ersten Flipflops ge-
further characterised by current sensing means       schaltet sind, urn das
erste Flipflop mit der festen (76) coupled in series with the current
switching    Frequenz ruckzustellen. means for sensing current in the
current switch-      2. Festfrequenzregler nach Anspruch 1, weiter- ing
means; a second comparator (74) having a   so   hin gekennzeichnet durch
Spannungsteilerein- first input coupled to the current sensing means
richtungen (46, 47), die mit dem zweiten Eingang and providing an output; a
second flip-flop (72)    des Komparators verbunden sind. coupled to the
output of the second comparator        3. Festfrequenzregler nach Anspruch
1 oder 2, and providing an output; and a logic gate (73)      weiterhin
gekennzeichnet durch eine Stromsen- having a first input coupled to the
output of the   55   soreinrichtung (76), die in Serie mit den Strom- first
flip-flop and having a second input coupled    schalteinrichtungen
geschaltet ist, urn den Strom to the output of the second flip-flop, the
logic gate  in den Stromschalteinrichtungen zu ermittein; providing an
output for controlling the current     einen zweiten Komparator (74),
dessen erster switching means.                                     Eingang
mit der Stromsensoreinrichtung ver- 4. The fixed frequency regulator of
claim 3   60   bunden ist und der einen Ausgang liefert; ein further
characterised by a differentiator (71)       zweites Flipflop (72), das mit
dem Ausgang des coupled between the output of the logic means
zweiten Komparators verbunden ist und einen (43) and a second input of the
second flip-flop     Ausgang liefert; und eine logische Torschaltung (72).
(73), die einen ersten Eingang hat, der mit dem 5. The fixed frequency
regulator of any preced-   65    Ausgang des ersten Flipflops verbunden
ist. und 5 



7                   0 081  891                       8 voltage. steps
(hysteresis) of the regulated volt-   ing claim further characterised in
that the com- age. Output pulses 54 of gate 43 are used to         bined
output of the attenuator (32-35; 38-41) switch waveform 56 back from the
"parasitic"         and the voltage reference (28) is a staircase level to
the lower level which can be detected by    signal. comparator 44. To
guarantee proper operation of    5   6. The fixed frequency regulator of
claim 5 the system, the pulses of waveform 54 have to        further
characterised in that the attenuator corn- keep flip-flop 48 in the "high"
state for a time long  prises dividers (38-41) coupled to the oscillator
enough to allow the system to settle down in this    (29) and resistors
(32-35) coupled to the dividers. state (transistor 52 conducting). In
addition, the     7. The fixed frequency regulator of any preced present
invention provides a precision voltage    to   ing claim  further
characterised in that the reference having an adjustable temperature co-
temperature stable voltage reference is a band- efficient and a ramping
reference staircase wave-    gap reference circuit comprising bandgap
voltage form which is provided by a digitally switched       generating
means (60-64) and a plurality of resistive attenuator.
diodes connected in series therewith to provide 15   an output reference
voltage which is higher than Claims
the bandgap voltage. 1. A fixed frequency voltage regulator useable
Patentanspruche in an automotive battery charging system, the regulator
comprising a voltage reference (28)   20     1. Spannungsregler mit
konstanter Frequenz, providing an output; an oscillator (29) providing
der in einem  Kraftfahrzeugbatterieladesystem an output; a digitally
switched attenuator (32-35,   verwendbar ist, wobei der Regler enthilt:
einen 3841) coupled to the output of the oscillator and    Spannungsbezug
128), der einen Ausgang liefert; providing an output which is combined with
the    einen Oszillator (29), der einen Ausgang liefert; output of the
voltage reference; a comparator (44)   25   einen  digitalgeschalteten
DAmpfer  (32-35, having a first and a second input and providing an
38-41), der mit dem Ausgang des Oszillators ver- output, the first input
receiving the combined       bunden ist und einen Ausgang liefert, der mit
output from the attenuator and the voltage ref-      dem Ausgang des
Spannungsbezuges kombiniert erence; and current switching means (51, 52)
ist; einen Komparator (44) mit einem ersten und coupled to the output of
the comparator for   30   einem zweiten Eingang und der einen Ausgang
controlling the current switching means, charac-     liefert, wobei der
erste Eingang den kombinierten terised in that the voltage reference is a
tempera-  Ausgang von dam Dampfer und dem Spannungs- ture stable voltage
reference (28) and there is      bezug aufnimmt; und
Stromschalteinrichtungen provided: a first flip-flop (48) having a first
input, a  (51, 52), die mit dem Ausgang des Komparators second input and an
output, the output being    35   verbunden sind, urn die
Stromschalteinrichtung coupled to the current switching means and the
zu steuern, dadurch gekennzeichnet, daB der first input being coupled to
the output of the       Spannungsbezug    ein   temperaturstabiler
comparator; and logic means (43) coupled be-         Spannungsbezug (28)
ist und daB vorgesehen tween the digitally switched attenuator and the
sind: ein erstes Flipflop (48) mit einem ersten Ein- second input of the
first flip-flop.for resetting the    40    gang, einem zweiten Eingang und
einem Aus- first flip-flop at the fixed frequency.              gang, wobei
der Ausgang mit den Stromschalt- 2. The fixed frequency regulator of claim
1       einrichtungen verbunden ist und der erste Ein- further
characterised by voltage divider means       gang mit dem Ausgang des
Komparators ver- (46, 47) coupled to the second input of the
bunden ist; und Logikeinrichtungen (43), die comparator.
45   zwischen den digitalgeschalteten Dimpfer und 3. The fixed frequency
regulator of claim 1 or 2   den zweiten Eingang des ersten Flipflops ge-
further characterised by current sensing means       schaltet sind, um das
erste Flipflop mit der festen (76) coupled in series with the current
switching    Frequenz rilckzustellen. means for sensing current in the
current switch-       2. Festfrequenzregler nach Anspruch 1, weiter- ing
means; a second comparator (74) having a   50   hin gekennzeichnet durch
Spannungsteilerein- first input coupled to the current sensing means
richtungen (46, 47), die mit dam zweiten Eingang and providing an output; a
second flip-flop (72)     des Komparators verbunden sind. coupled to the
output of the second comparator         3. Festfrequenzregler nach Anspruch
1 oder 2, and providing an output; and a logic gate (73)       weiterhin
gekennzeichnet durch sine Stromsen- having a first input coupled to the
output of the   55   soreinrichtung (76), die in Serie mit den Strom- first
flip-flop and having a second input coupled    schalteinrichtungen
geschaltet ist, urn den Strom to the output of the second flip-flop, the
logic gate  in den Stromschalteinrichtungen zu ermitteln; providing an
output for controlling the current      einen zweiten Komparator (74),
dessen erster switching means.                                     Eingang
mit der Stromsensoreinrichtung ver- 4. The fixed frequency regulator of
claim 3   6o    bunden ist und der einen Ausgang liefert; ein further
characterised by a differentiator (71)       zweites Flipflop (72), das mit
dem Ausgang des coupled between the output of the logic means
zweiten Komparators verbunden ist und einen (43) and a second input of the
second flip-flop      Ausgang liefert; und eine logische Torschaltung (72).
(73), die einen ersten Eingang hat, der mit dam 5. The fixed frequency
regulator of any preced-   65    Ausgang des ersten Flipflops verbunden
ist, und 5 
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00818 91                  10         ox einen zweiten Eingang hat, der mit
dem Ausgang      tie, la sortie 6tant reli6e au dispositif de commuta- des
zweiten Flipflops verbunden ist, wobel die      tion de courant et la
premiere entr6e 6tant reli6e A logische Torschaltung einen Ausgang fOr die
la sortie du comparateur, et un dispositif logique Steuerung der
Stromschalteinrichtungen liefert.     (43) mont6 entre I'attenuateur A
commutation 4. Festfrequenzregler nach Anspruch 3, weiter-    5
num6rique et la seconds entr6e du premier bas- hin gekennzeichnet durch ein
Differenzierglied      culeur afin que le premier basculeur soit r6tabli A
(71), das zwischen den Ausgang der Logikein-        la fr6quence fixe.
richtung (43) und einen zweiten Eingang des           2. R6gulateur A
fr6quence fixe selon la reven- zweiten Flipflops (72) geschaltet ist.
dication 1, caracteris6 en outre par un diviseur de 5. Festfrequenzregler
nach einem  der vor-   ro   tension (46, 47) reli6 A Ia seconds entree du
hergehenden Anspruche, weiterhin dadurch ge-        comparateur.
kennzeichnet, daB def kombinierte Ausgang des         3. Regulateur 3
frequence fixe selon l'une des Dimpfers (32-35, 3"1) und des Spannungs-
revendications 1 et 2, caract6rise en outre par un bezugs (28) ein
Trepo'ensignal ist.                 dispositif (76) de d6tection de courant
monte en 6. Festfrequenzregler nach Anspruch 5, weiter-   is   sdrie avec
le dispositif de commutation de cou- hin dadurch gekennzeichnet, daB der
DWmpfer         rant et destin6 A d6tecter un courant dans le Teiler
(38-41) enthalt, die mit dem Oszillator (29)  dispositif de commutation de
courant, un second und Widerstinden (32-35) verbunden sind, die  *
comparateur (74) ayant une premiere entr6e cou- mit den Teilern verbunden
sind.                     p16 au dispositif de d6tection de courant et
trans- 7. Festfrequenzregler nach einem der vorher-   20    mettant un
signal de sortie, un second basculeur gehenden Anspruche, weiterhin dadurch
gekenn-       (72) coupl6 A la sortie du second comparateur et zeichnet,
daB der temperaturstabile Spannungs-     transmettant un signal de sortie
et une porte bezug eine Bandluckenbezugsschaltung ist, ent-     logique
(73) ayant une premiere entr6e coupl6e A haltend eine
Bandluckenspannungserzeugungs-        la sortie du premier basculeur et
ayant uneI einrichtung (60-64) und eine Mehrzahl von Dio-   25   seconde
entr6e coupl6e A la sortie du second den, die damit in Serie geschaltet
sind, um eine    basculeur, la porte logique transmettant un signal
Ausgangsbezugsspannung zu liefern, die hoher        de sortie destin6 A
commander le dispositif de als die BandlOckenspannung ist.
commutation de courant. 4. R6gulateur a frequence fixe selon la reveri-
Revendications                                30   dication 3, caract6ris6
en outre par un circuit de differenciation (71) coupl6 entre la sortie du
dis- 1. R6gulateur de tension A fr6quence fixe des-    positif logique (43)
et une seconde entree du tin6 A etre utilise dans un appareil de charge de
second basculeur (72). batteries d'accumulateurs d'automobiles, le r6gu-
5. Regulateur A fr6quence fixe selon l'une qLel- lateur comprenant une
ref6rence de tension (28)   35   conque des revendications pr6cedentes,
caracte- transmettant un signal de sortie, un oscillateur    rise en outre
en ce quo le signal combine de sortie (29) transmettant un signal de
sortie, un attenua-  de l'att6nuateur (32-35, 38.-41) et de la refe- teur A
commutation numerique (32-35, 38-41)         rence de tension (28) est un
signal en escalier. reli6 A la sortie de l'oscillateur et transmettant un
6. Regulateur A fr6quence fixe selon la reven- signal de sortie qui est
combin6 au signal de   40   dication 5, caracterise en outre en ce que
l'att6- sortie de la tension de r6fdrence, un comparateur   nuateur
comprend des diviseurs (38-41) coupl6s (44) ayant une premiere entree et
une seconde       A l'oscillateur (29) et des resistances (32-35) entree et
transmettant un signal de sortie, la      coupl6es aux diviseurs. premiere
entr6e recevant le signal combin6 de         7. R6gulateur a fr6quence fixe
selon l'une quel- sortie de l'att6nuateur et de la r6ference de   45
conque des revendications pr6c6dentes, carac- tension, et un dispositif
(51, 52) de commutation   terise en outre en ce que la r6ference de tension
de courant coupld A la sortie du comparateur afin   stable en pr6sence des
variations de temperature que le dispositif de commutation de courant soit
est un circuit de r6f6rence a bands interdite commande, caract6ris6een ce
quo la ref6rence de     comprenant un dispositif (60-64) gen6rateur tension
est une r6f6rence de tension (28) stable en   so   d'une tension A bande
interdite et plusieurs presence de variations de temperature, et l'appa-
diodes mont6es en s6rie afin qu'une tension de roil comporte un premier
basculeur (48) ayant une   r6f6rence de sortie superieure A la tension de
premiere entr6e, une seconde entr6e et une sor-     bande interdite soit
transmise. 55 I ~lIF 11111111 HIDII D 1!1 60 65 6    


