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Description

[0001] Theinventionis related to electricaltechnology,
namely to autonomous electric power supply systems,
and may be used mostly in vehicles.

[0002] There is a micro-hybrid device for a motor ve-
hicle (Micro-hybrid device for motor vehicle / Masson et
al. // U.S. Pat. N0 7,952,223 B2 - May 31, 2011), which
uses a rechargeable current source designed as a bat-
tery of electrochemical capacitors (also known as "ultra-
capacitor"), connected to the on-board network of an au-
tomobile using a direct current bidirectional converter
with control unit, having a reference input, while the
charge/discharge current of the rechargeable current
source can be regulated by the reference input signal
thus accumulating and returning electrical energy and
corresponds to the claimed invention designation. How-
ever, the description of this device does not describe the
direct current bidirectional converter circuit.

[0003] There is an automotive electrical power supply
system (Automotive electrical system configuration /
O'Gorman et al. // U.S. Pat. No 8,159,083 B2 - Apr. 17,
2012), which uses electrical energy storage devices.
Each energy storage device consists of a rechargeable
current source and bidirectional buck-boost converter,
which contains a control unit, inductor, first half-bridge
and second half-bridge. Each half-bridge has positive ter-
minal, negative terminal and toggle terminal, designed
to connect to either the positive or negative terminal. The
negative terminal of the first half-bridge is connected to
the negative terminal of the second half-bridge, the toggle
terminal of the first half-bridge is connected to the toggle
terminal of the second half-bridge by the inductor, the
positive and negative terminals of the first and second
half-bridges are the power terminals of the bidirectional
buck-boost converter. Each half-bridge consists of two
serially connected electronic switching devices, based
on transistors whose gates are connected to the control
unit. The first half-bridge is connected in parallel to the
rechargeable current source by positive and negative ter-
minals, while the second one to the vehicle’s on-board
network. An ultra-capacitoror an accumulator battery can
be used as a rechargeable current source.

[0004] These devices regulate the charge/discharge
current parameters of the rechargeable current source,
which allows to accumulate and return electric energy
and corresponds to the claimed invention designation.
However, its description does not describe the control
unit circuit of the bidirectional buck-boost converter.
[0005] The principle of the control unit for the majority
of bidirectional buck-boost converters (e.g. Control circuit
and method for maintaining high efficiency in a buck-
boost switching regulator / Dwelley et al. // U.S. Pat. No
6,166,527 - Dec. 26, 2000) is based on the analysis of
voltage values at its power terminals (buck mode, boost
mode, or buck-boost mode). The buck-boost operating
mode is triggered, when input and output voltage values
at the converter’s power terminals are nearly the same,
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and based on their analysis, it is impossible to make a
clear choice between buck and boost operating modes.
[0006] The buck-boost operating mode causes exces-
sive commutations of electronic switching devices, which
results in additional energy losses. Electrical energy stor-
age device must ensure minimal energy losses, therefore
the buck-boost operating mode is not desirable.

[0007] There is a control unit of the buck-boost con-
verter (Hysteretic controlled buck-boost converter / Qiu
etal. //U.S. Pat. N0 8,330,435 B2 - Dec. 11, 2012), con-
sisting of: first input, supplied with voltage from the in-
ductor’s current sensor output; second input, which re-
ceives error voltage; plurality of offset voltages based on
the error voltage.

[0008] The control unit selects the converter’s operat-
ing mode based on the comparison of the inductor’s cur-
rent values with plurality of offset voltages, which helps
to eliminate the buck-boost operating mode and thus re-
duces energy losses. The deficiency of this control unit
is its complex circuitry, which is required due to a devel-
opment of plurality of offset error voltages.

[0009] An inverting switching regulator is known (Pub-
lication No. US 2013/0278232 A1 of Oct. 24, 2013) com-
prising: interface power supply terminals, arechargeable
current source, first half-bridge, second half-bridge, an
inductor, and a controller. The half bridges each contain
afirst switching device, a second switching device, a con-
trol input, a positive pole, a negative pole and a toggle
terminal, wherein the positive pole is linked to the toggle
terminal with the aid of the first switching device. The
toggle terminal is linked to the negative pole with the aid
of the second switching device. The first half-bridge is
connected in parallel with the rechargeable current
source by means of the positive and negative poles. The
negative pole of the first half-bridge is connected to the
negative pole of the second half-bridge. The toggle ter-
minal of the first half-bridge is connected to the toggle
terminal of the second half-bridge by means of the induc-
tor. The plus and minus poles of the second half-bridge
are interface power supply terminals. A controller gener-
ates a pulse width modulation (PWM) control value in
response to a value of the output voltage signal, and the
quantizer / mapper receives the PWM control value and
provides a mapping.

[0010] The mode of operation of this device is based
on the evaluation of the voltage values at the power ter-
minals of the device. Based on the result of this evalua-
tion, an operating mode is selected. When the values of
the input and output voltages at the converter’'s power
terminals are approximately equal, the buck-boost mode
is excluded because the quantizer/ mapper receives the
PWM control value and provides mapping. Due to a de-
viation of the size comparison with respect to the input
and output voltage values, however, one of the following
operating modes occurs:

- periodicalternation of the buck mode with the bypass
made (upper two switches in conducting state);
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- periodic alternation of the boost mode with the by-
pass mode.

[0011] The above modes cause excess commutation
with electronic switches of the converter causing addi-
tional energy losses. In addition, the present device does
not control the charge / discharge current size of the re-
chargeable current source.

[0012] A prototype of an energy storage device, based
on the bidirectional buck-boost converter, closest by its
design and technical nature tothe claimed invention, was
chosen (Bidirectional buck-bogst converter / Esser // U.
S. Pat. No 5,734,258 - Mar. 31, 1998). This device con-
sists of interface power terminals, rechargeable current
source, first half-bridge, second half-bridge, inductor with
inductor’s current sensor and control unit, while each
half-bridge has control inputs, positive terminal, negative
terminal and toggle terminal, designed to connect to ei-
ther the positive or negative terminal depending on sig-
nals at control inputs; the first half-bridge is connected in
parallel to the rechargeable current source by positive
and negative terminals, the negative terminal of the first
half-bridge is connected to the negative terminal of the
second half-bridge, the toggle terminal of the first half-
bridge is connected to the toggle terminal of the second
half-bridge by the inductor, the positive and negative ter-
minals of the second half-bridge are the interface power
terminals. Each half-bridge consists of two serially con-
nected electronic switching devices, based on the tran-
sistors, which gates are the half-bridge control inputs; a
diode is coupled in parallel opposition with each switching
device. An electrochemical capacitor battery is used as
a rechargeable current source.

[0013] The prototype description does notdescribe the
control unit circuit of the bidirectional buck-boost convert-
er, but a control method is provided. This method pro-
vides for the converter’s operating mode depending on
the correlation of voltage values at interface power ter-
minals and at rechargeable current source terminals:

- inthose cases, where stated voltage values signifi-
cantly differ, a buck operating mode or boost oper-
ating mode is selected, specified by having the tog-
gle terminal of one of the half-bridges is permanently
connected to its positive terminal, while the toggle
terminal of another half-bridge periodically switches
between its positive and negative terminals;

- inthose cases, where stated values differ insignifi-
cantly, a buck-boost operating mode is selected,
specified by having toggle terminals of both half-
bridges periodically switch between its positive and
negative terminals.

[0014] The deficiencies of the prototype are the follow-
ing:

- the buck-boost operating mode results in additional
energy losses due to the periodic switching of both
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half-bridges;

- required operating mode selection depending on the
correlation of voltage values at interface power ter-
minals and rechargeable current source terminals
results in a complexity of the converter's control unit.

[0015] The claimed device is designed to connect, by
interface power terminals, to direct current electrical net-
work and to control the electrical energy flow through
interface power terminals in order to accumulate and re-
turn it to supply high-powered intermittent loads.

[0016] The task of the claimed device is to reduce en-
ergy losses and device simplification.

[0017] The technical result consists of a minimization
of switching during the operation of the device and a re-
duction of components and connections.

[0018] The technical result is achieved by having the
claimed energy storage device, consisting of interface
power terminals, rechargeable current source, first half-
bridge, second half-bridge, inductor with an inductor’s
current sensor and control unit, while each half-bridge
has a control input, positive terminal, negative terminal,
and toggle terminal, designed to connect to either the
positive or negative terminal depending on the signal at
the control input, the first half-bridge is connected in par-
allel to the rechargeable current source by positive and
negative terminals, the negative terminal of the first half-
bridge is connected to the negative terminal of the second
half-bridge, the toggle terminal of the first half-bridge is
connectedtothe toggle terminal ofthe second half-bridge
by the inductor, the positive and negative terminals of
the second half-bridge are the interface power terminals,
according to the invention, the control unit has a refer-
ence input and contains first Schmitt trigger, whose out-
putis connected tothe control input ofthe first half-bridge,
second Schmitt trigger, whose output is connected to the
control input of the second half-bridge and summation
circuit, whose output is connected to the inputs of the
first and second Schmitt triggers, the first input of the
summation circuit is connected to the output of the in-
ductor’s current sensor, while the second input of the
summation circuitis the reference input of the control unit.
[0019] Each half-bridge is designed to connect the tog-
gle terminal to the positive terminal based on the signal
H at the control input, and to the negative terminal based
on signal L at the control input, the first Schmitt trigger
has threshold levels U; and U, of the toggle output in
condition Hand Lrespectively, the second Schmitttrigger
has threshold levels U5 and U, of the toggle output in
condition H and L respectively.

[0020] Threshold levels of Schmitt triggers are satis-
fied by inequalities:

Us < Ut < U2, (1)
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Us < U3z < Uz, (2)

if the output signal of the inductor’s current sensor is ac-
cepted as positive when the inductor’s current flows in
the direction from the toggle terminal of the first half-
bridge to the toggle terminal of the second half-bridge.
[0021] Threshold levels of Schmitt triggers are satis-
fied by inequalities:

Us> U1 > Uz, (3)

Us>Us> Uz, 4)

if the output signal of the inductor’s current sensor is ac-
cepted as positive when the inductor’s current flows in
the direction of the toggle terminal of the second half-
bridge to the toggle terminal of the first half-bridge.
[0022] Inequalities (1, 2) and (3, 4) describe equivalent
implementation options of the claimed device (selection
of inequalities depends on the inductor’s current direc-
tion, conditionally accepted as positive).

[0023] The rechargeable current source may be de-
signed as an electrochemical capacitor battery.

[0024] The rechargeable current source may be de-
signed as an accumulator battery.

[0025] Significant features of the claimed device to
achieve the technical result are listed below.

[0026] A combination of significant features of the
claimed device: "first half-bridge, second half-bridge, in-
ductor and control unit; each half-bridge has a control
input, positive terminal, negative terminal, and toggle ter-
minal, designed to connect to either the positive or neg-
ative terminal depending on the signal atthe control input;
the negative terminal of the first half-bridge is connected
to the negative terminal of the second half-bridge, the
toggle terminal of the first half-bridge is connected to the
toggle terminal of the second half-bridge by the inductor"
describes a bidirectional buck-boost converter.

[0027] Significant features of the claimed device: "the
control unit has a reference input and contains first Sch-
mitt trigger, whose output is connected to the controlinput
ofthefirst half-bridge, second Schmitt trigger, whose out-
put is connected to the control input of the second half-
bridge and summation circuit, whose output is connected
to the inputs of the first and second Schmitt triggers, the
first input of the summation circuit is connected to the
output of the inductor’s current sensor, while the second
input of the summation circuit is the reference input of
the control unit" ensure the control of the current flowing
through the inductor of the bidirectional buck-boost con-
verter.

[0028] An ability to control the current flowing through
the inductor of the -bidirectional buck-boost converter,
combinedwithfeatures: "the first half-bridge is connected
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inparallel to the rechargeable current source; the positive
and negative terminals of the second half-bridge are the
interface power terminals" ensures the operation of the
claimed device in accordance with its design: control of
the electrical energy flow through interface power termi-
nals in order to accumulate and return it to supply high-
powered intermittent loads.

[0029] A combination of significant features: "Each
half-bridge is designed to connect the toggle terminal to
the positive terminal based on the signal H, or to the
negative terminal based on the signal L at the control
input; the first Schmitt trigger has threshold levels U, and
U, of the toggle output in condition H and L respectively;
the second Schmitt trigger has threshold levels U; and
U, of the toggle output in condition H and L respectively;
threshold levels of Schmitt triggers are satisfied by ine-
qualities (1, 2) if the output signal of the inductor’s current
sensor is accepted as positive when the inductor’s cur-
rent flows in the direction from the toggle terminal of the
first half-bridge to the toggle terminal of the second half-
bridge; threshold levels of Schmitt triggers are satisfied
by inequalities (3, 4) if the output signal of the inductor’s
current sensor is accepted as positive when the induc-
tor’s current flows in the direction of the toggle terminal
of the second half-bridge to the toggle terminal of the first
half-bridge" ensures a minimum of switching during the
operation of the claimed device.

[0030] A minimization of switching is ensured by the
fact that the buck-boost operating mode is eliminated,
since inequalities (1, 2) and (3, 4) ensure a clear choice
between buck and boost modes. When there is a simul-
taneous reception of signals Hto the logical controlinputs
of both half-bridges, the inductor’s current increase pre-
cisely corresponds to the buck operating mode of the
converter, while a current decrease corresponds to the
boost operating mode of the converter.

[0031] The minimally possible switching frequency
corresponds to the maximum allowed level of the induc-
tor’s current ripple levels, which is defined by threshold
levels U, and U, inthe buck operating mode, or by thresh-
old levels U5 and U, in the boost operating mode.
[0032] The same features simultaneously ensure the
simplification of the device, since there is no need in com-
ponents and connections to analyze voltage values at
converter outputs.

[0033] The claimed device is shown in drawings:

Fig. 1 shows the device block diagram.

Fig. 2 shows the transmitting parameter
TS4(us) of the first Schmitt trigger and
the transmitting parameter TSx(uy) of
the second Schmitt trigger.

Fig. 3 depicts how the device operates and

shows timing diagrams: - signal ux(t)
diagram at the summation circuit out-
put;
diagram at the first Schmitt trigger out-
put;

- signal TS, (t)
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- signal TS,(t)  diagram at the second Schmitt trigger

output.

[0034] The storage device consists of interface power
outputs 1 and 2, rechargeable current source 3, first half-
bridge 4, second half-bridge 5, inductor 6 with current
sensor 7 and contral unit. The control unit has the refer-
ence input 8 and contains first Schmitt trigger 9, second
Schmitt trigger 10 and summation circuit 11.

[0035] Each half-bridge 4 and 5 are designed to con-
nect the toggle terminal to the positive terminal based on
the signal H, or to the negative terminal based on signal
L at the control input. Half-bridges 4 and 5 designs are
well-known: each half-bridge has two serially connected
electronic switching devices, based on the MOSFET or
IGBT transistors, whose gates are linked to the half-
bridge control input by drivers and logic components; a
diode is coupled in parallel opposition with each switching
device. The first half-bridge 4 is connected in parallel to
the rechargeable current source 3 by positive and neg-
ative terminals, the negative terminal of the first half-
bridge 4 is connected to the negative terminal of the sec-
ond half-bridge 5, the toggle terminal of the first half-
bridge 4 is connected to the toggle terminal of the second
half-bridge 5 by the inductor 6, the positive and negative
terminals of the second half-bridge 5 are the interface
power terminals 1 and 2.

[0036] The output of the first Schmitt trigger 9 is con-
nected to the control input of the first half-bridge 4. The
output of the second Schmitt trigger 10 is connected to
the control input of the second half-bridge 5. The output
of the summation circuit 11 is connected to inputs of Sch-
mitt triggers 9 and 10. The first input of the summation
circuit 11 is connected to the inductor’s current sensor 7
output, while the second input of the summation circuit
11 is the reference input 8 of the control unit.

[0037] The rechargeable current source 3 can be any
two-terminal, which can accumulate energy when the
charge current is flowing and return energy when the
discharge current is flowing, e.g. an accumulator battery
or electrochemical capacitor battery (ultra-capacitor).
[0038] The operation ofthe claimed device is reviewed
as an example of an ultra-capacitor.

[0039] Conditional assumptions:

- current i of the inductor 6 is assumed positive, if it
flows in the direction from the toggle terminal of the
first half-bridge 4 to the toggle terminal of the second
half-bridge 5 (positive flow of current i is shown on
Fig. 1 with an arrow);

- signal u(i) at the sensor 7 output is a linearly increas-
ing function of current i;

- voltages are measured relative to the connection
point of negative terminals of the first and second
half-bridges, if the voltage at the positive terminal of
the first half-bridge exceeds the voltage at the pos-
itive terminal of the second half-bridge, then the op-
erating mode is buck, in other case it is boost;

15

20

25

30

35

40

45

50

- the states of the claimed device are defined as: HH,
LH, HL, where the first symbol corresponds to the
output state of the first Schmitt trigger 9, while the
second symbol corresponds to the output state of
the second Schmitt trigger 10.

[0040] Let'sassumethatclaimed deviceisin HH state,
and the position of electronic switching devices of half-
bridges 4 and 5 correspond to the one shown on Fig. 1:
the positive terminal of the first half-bridge 4 is connected
to the positive terminal of the second half-bridge 5 by the
inductor 6. In state HH, current i of the inductor 6 increas-
es in the buck mode, and decreases in the boost mode.
A change in current i of the inductor leads to a corre-
sponding change in the signal us = u,¢ + u(i) at the output
of the summation circuit 11 and at inputs of Schmitt trig-
gers9and 10. Transmitting parameters TS,(us), TSy(uy)
of Schmitt triggers 9 and 10 (Fig. 2) define window U, +
U, forthe signal uy, where HH state is impossible beyond
its limits. In accordance with parameters TS;(us) and
TS,(uy), the output of the signal uy beyond window Uy,
+ U, results either in a transition to LH state in the buck
mode, or in HL state in the boost mode. Thus, a negative
feedback is in force, which maintains the value of the
signal us within window U, + U,. Therefore, by changing
signal u,csat the reference input 8, we may change signal
u(i), i.e. control current i of the inductor.

[0041] Ifa negative currentiofthe inductor is supplied,
then the ultra-capacitor 3 will charge; a positive current
i of the inductor leads to ultra-capacitor 3 discharge.
[0042] The device operation is further clarified using
the discharge example of the ultra-capacitor 3 in accord-
ance with timing diagrams (Fig. 3).

[0043] Immediately prior to time t4:

- ultra-capacitor 3 is charged and its voltage corre-
sponds to the buck mode;

- the device is in HH state (TS4(t)=H, TS,(t)=H);

- currentiof the inductor and signal ux(t) increase.

[0044] At time ty, signal us(t) reaches U, value - first

Schmitt trigger 9 switches and signal TS,(t) transition to

L state.

[0045] Betweentimest, + t,, the device is in LH state:

- the toggle terminal of the first half-bridge 4 is con-
nected to its negative terminal;

- currenti of the inductor and signal ux(t) decrease;

- attimety, signal us(t) reaches U, value - first Schmitt
trigger 9 switches and signal TS(t) transition back

to H state.
[0046] Switching cycles in the buck mode repeat until
time ts.
[0047] Betweentimest; + t,, the device is in HH state,

but due to ultra-capacitor 3 discharge, the voltage on it
becomes lower than atthe positive terminal of the second
half-bridge 5, which corresponds to the transition to the
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boost mode:

- current i of the inductor and signal us(t) start to de-
crease;

- at time 14, signal ux(t) reaches U, value - second
Schmitt trigger 10 switches and signal TS,(t) transi-
tion to L state.

[0048] Betweentimest, + ts, the device is in HL state:

- thetoggle terminal of the second half-bridge 5is con-
nected to its negative terminal;

- current i of the inductor and signal uy(t) increase;

- at time tg, signal us(t) reaches U; value - second

Schmitt trigger 10 switches and signal TS,(t) transi-
tion to H state.

[0049] Furthermore, switching cycles repeat in the
boost mode and ultra-capacitor 3 discharge continues.
[0050] The referenced example shows that the
claimed device ensures a clear choice between the buck
and boost modes without transitioning into buck-boost
mode. The maximum allowed level of current i ripples of
the inductor is defined by transmitting parameters
TS4(us) and TS,(us) of Schmitt triggers 9 and 10. Fur-
thermore, a minimally possible switching frequency is en-
sured, which corresponds to the stated technical task to
minimize energy losses.

[0051] The control unit consists of less components
than other known devices, which ensures device simpli-
fication.

Claims

1. An energy storage device, consisting of interface
power terminals (1) (2), rechargeable current source
(3), first half-bridge (4), second half-bridge (5), in-
ductor (6) with an inductor’s current sensor (7), and
control unit; each half-bridge comprises first switch-
ing device, second switching device, control input,
positive terminal, negative terminal, and toggle ter-
minal, wherein the positive terminal is linked to the
toggle terminal via the first switching device, the tog-
gle terminal is linked to the negative terminal via the
second switching device; the first half-bridge (4) is
connected in parallel to the rechargeable current
source (3) by positive and negative terminals, the
negative terminal of the first half-bridge (4) is con-
nected to the negative terminal of the second half-
bridge (5), the toggle terminal of the first half-bridge
(4) is connected to the toggle terminal of the second
half-bridge (5) by the inductor (6), the positive and
negative terminals of the second half-bridge (5) are
the interface power terminals (1) (2);
characterized in that
the control unithas areference input (8) and contains
first Schmitt trigger (9), second Schmitt trigger (10),
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and summation circuit (11); the summation circuit
(11) hasfirst input, second input, and output; the first
input of the summation circuit (11) is connected to
the output of the inductor’s current sensor (7), where
the voltage signal at the output of the inductor’s cur-
rentsensor(7) is a function of the inductor’s current;
the second input of the summation circuit (11) is the
reference input (8) of the control unit; the output of
the summation circuit (11) is connected to the input
of the first Schmitt trigger (9) and is connected to the
input of the second Schmitt trigger (10), the output
of the first Schmitt trigger (9) is connected to the con-
trol input (TS1) of the first half-bridge (4), the output
of the second Schmitt trigger (10) is connected to
the control input (TS2) of the second half-bridge (5);
each half-bridge is designed to connect its toggle
terminal to its positive terminal based on signal H at
its control input; each half-bridge is designed to con-
nectits toggle terminal to its negative terminal based
onsignal L atits control input; the first Schmitt trigger
(9) has threshold levels U, and U, of switching out-
puts in H and L states respectively, the second Sch-
mitt trigger (10) has threshold levels U, and U, of
switching outputs in H and L states respectively;
the threshold levels of Schmitt triggers satisfy ine-
qualities:

Us < U1 < Uz,

Us <Us < Uz,

if the output signal of the inductor’s current sensor
(7) is accepted as positive, when the inductor’s cur-
rent flows in the direction from the toggle terminal of
the first half-bridge (4) to the toggle terminal of the
second half-bridge (5);

the threshold levels of Schmitt triggers satisfy ine-
qualities:

Us > U1 > Uz,

Us > Uz > Uz,

if the output signal of the inductor’s current sensor
(7) is accepted as positive, when the inductor’s cur-
rent flows in the direction from the toggle terminal of
the second half-bridge (5) to the toggle terminal of
the first half-bridge (4).

The device of claim 1, wherein the rechargeable cur-
rent source (3) designed as an electrochemical ca-
pacitor battery.
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3. Thedevice of claim 1, wherein the rechargeable cur-

rent source (3) designed as an accumulator battery.

Patentanspriiche

1.

Energiespeichervorrichtung, bestehend aus Inter-
face-Leistungsanschlissen (1, 2), einer wiederauf-
ladbaren Stromquelle (3), einer ersten Halbbrlicke
(4), einer zweiten Halbbriicke (5), einem Induktor (6)
mit einem Induktorstromsensor (7) und einer Steu-
ereinheit, wobei jede Halbbrlicke eine erste Schalt-
vorrichtung, eine zweite Schaltvorrichtung, einen
Steuereingang, einen positiven Anschluss, einen
negativen Anschluss und einen Flipflopschaltungs-
anschluss aufweist, wobei ferner

- der positive Anschluss mit dem Flipflopschal-
tungsanschluss Uber die erste Schaltvorrich-
tung verbunden ist,

- die erste Halbbriicke mit dem negativen An-
schluss Uber die zweite Schaltvorrichtung ver-
bunden ist,

- die erste Halbbriicke (4) parallel zur wieder-
aufladbaren Stromquelle (3) durch den positiven
Anschluss und den negativen Anschluss ver-
bunden ist,

- der negative Anschluss der ersten Halbbriicke
(4) mit dem negativen Anschluss der zweiten
Halbbrlcke (5) verbunden ist,

- der Flipflopschaltungsanschluss der ersten
Halbbrlicke (4) mit dem Flipflopschaltungsan-
schluss der zweiten Halbbriicke (5) durch den
Induktor (6) verbunden ist,

- der positive Anschluss und der negative An-
schluss der zweiten Halbbriicke (5) die Inter-
face-Leistungsanschlisse (1, 2) sind,

dadurch gekennzeichnet,

dass die Steuerschaltung einen Referenzeingang
(8) und einen ersten Schmitt-Trigger (9), einen zwei-
ten Schmitt-Trigger (10) und eine Summierschaltung
aufweist,

dass die Summierschaltung (11) einen ersten Ein-
gang, einen zweiten Eingang und einen Ausgang
aufweist,

dass der erste Eingang der Summierschaltung (11)
mit dem Ausgang des Induktorstromsensors (7) ver-
bunden ist, wobei

- das Spannungssignal am Ausgang des Induk-
torstromsensors (7) eine Funktion des Induktor-
stroms ist,

- der zweite Eingang der Summierschaltung (11)
der Referenzeingang (8) der Steuerschaltung
ist,

- der Ausgang der Summierschaltung (11) mit
dem Eingang der ersten Schmitt-Triggerschal-
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tung (9) und mit dem Eingang der zweiten
Schmitt-Triggerschaltung (10) verbunden ist,

- der Ausgang der ersten Schmitt-Triggerschal-
tung (9) mitdem Steuereingang (TS1)derersten
Halbbrlicke (4) verbunden ist,

- der Ausgang des zweiten Schmitt-Triggers
(10) mit dem Steuereingang (TS2) der zweiten
Halbbriicke verbunden ist,

- jede Halbbrilicke derart ausgebildet ist, das ihr
Flipflopschaltungsanschluss mitihrem positiven
Anschluss verbunden ist, der auf einem Signal
H an ihrem Steuereingang basiert,

- jede Halbbricke derart ausgebildet ist, dass
ihr Flipflopschaltungsanschluss mitihrem nega-
tiven Anschluss verbunden ist, der auf einem
Signal Lam Steuereingang basiert,

- dererste Schmitt-Trigger (9) Schwellwertpegel
U, und U, der Schaltausgange im entsprechen-
den H-Zustand und L-Zustand aufweist,

- der zweite Schmitt-Trigger (10) Schwellwert-
pegel Us und U, der Schaltausgénge im ent-
sprechenden H-Zustand und L-Zustand auf-
weist,

- die Schwellwertpegel der Schmitt-Trigger fol-
gende Ungleichungen erfiillen:

Us< Us < Uy,

Us < Us< Uy,

wenn das Ausgangssignal des Induktorstrom-
sensors (7) als positivangenommen wird, wenn
der Induktorstrom in Richtung vom Flipflop-
schaltungsanschluss der ersten Halbbriicke (4)
zum Flipflopschaltungsanschluss der zweiten
Halbbricke (9) fliel3t;

Us> U1 > Uy,

Us > Usz> Uy,

wenn das Ausgangssignal des Induktorstrom-
sensors (7) als positivangenommen wird, wenn
der Induktorstrom in Richtung vom Flipflop-
schaltungsanschluss der zweiten Halbbriicke
(5) zum Flipflopschaltungsanschluss der ersten
Halbbricke (4) fliefl3t.

2. Vorrichtung nach Anspruch 1,

dadurch gekennzeichnet,
dass die wiederaufladbare Stromquelle (3) als elek-
trochemische Kondensatorbatterie ausgebildet ist.
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3. Vorrichtung nach Anspruch 1,

dadurch gekennzeichnet,
dass die wiederaufladbare Stromquelle (3) als Ak-
kumulatorbatterie ausgebildet ist.

Revendications

Procédé de mémoire d’énergie se composant de
conduits de perfarmance interface (1,2), d’'une sour-
ce de courant rechargeable (3), d’'un premier demi-
pont (4), d’un deuxiéme demi-pont (5), d’un induc-
teur (6) avec un capteur de courant inducteur (7) et
d’'une unité de commande ou chaque demi-pont pré-
sente un premier procédé d’allumage, un deuxieme
procédé d’allumage, une entrée de commande, un
conduit positif, un conduit négatif et un conduit d’'al-
lumage de bascule

ol par ailleurs

- Le conduit positif est relié au conduit d’alluma-
ge de bascule via le premier procédé d’alluma-
ge,

- Le premier demi-pont est relié au conduit né-
gatif via le deuxiéme procédé d’allumage,

- Le premier demi-pont (4) est relié a la source
de courant rechargeable (3) a travers le conduit
positif et le conduit négatif,

- Le conduit d’allumage de bascule du premier
demi-pont (4) est relié au conduit d’allumage de
bascule du deuxiéme demi-pont (5) a travers
l'inducteur (6),

- Le conduit positif et le conduit négatif du
deuxiéme demi-pont (5) sont les conduits de
performance interface (1,2),

Est caractérisé de sorte que

L'allumage de la commande présente une entrée de
référence (8) qui est une premiére bascule de Sch-
mitt (9), une deuxiéme bascule de Schmitt (10) et un
allumage d’addition,

Que l'allumage d'addition (11) présente une premie-
re entrée, une deuxiéme entrée et une sortie,

Que la premiére entrée de lallumage d’addition (11)
estreliée ala sortie du capteur de courantinducteur
57)

Ou

- Le signalde tension est unefonction du courant
inducteur a la sortie du capteur du courant in-
ducteur (7),

- la deuxiéme entrée de l'allumage d’addition
(11) est I'entrée de référence (8) de l'allumage
de commande,

- la sortie de I'allumage d’addition (11) est reliée
a l'entrée de la premiére bascule d’allumage
Schmitt (9) et a I'entrée de la deuxiéme bascule
d’allumage Schmitt (10),
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- la sortie de la premiére bascule d’allumage
Schmitt (9) est reliée a I'entrée de commande
(TS1) du premier demi-pont (4),

- la sortie de la deuxiéme bascule Schmitt (10)
est reliée a l'entrée de commande (TS2) du
deuxiéme demi-pont,

- chaque demi-pont est congu de telle sorte que
son conduit d’allumage de bascule est relié a
son conduit positif se basant sur un signal H a
son entrée de commande,

- chaque demi-pont est congu de telle sorte que
son conduit d’allumage de bascule est relié a
son conduit négatif se basant sur un signal L &
I’'entrée de la commande,

- la premiére bascule Schmitt (9) présente un
niveau de valeur-seuil U, et U, des sorties d'al-
lumage a I'état correspondant H et L,

la deuxiéme bascule Schmitt (10) présente un
niveau de valeur-seuil U3 und U, des sorties
d’allumage a I'état correspondant H et L,

- les niveaux de valeur-seuil de la bascule Sch-
mitt remplissent les inégalités suivantes :

Us< U1 < Uy,

Us < Us< Uy,

Si le signal de sortie du capteur de courant in-
ducteur (7) est accepté positivement si le cou-
rant inducteur coule vers la direction du conduit
d’allumage de la bascule du premier demi-pont
(4) au conduit d’'allumage de la bascule du
deuxiéme demi-pont (9);

Us> Ut > Uy,

Us> Us> U2,

Si le signal de sortie du capteur de courant in-
ducteur (7) est accepté positivement si le cou-
rant inducteur coule vers la direction du conduit
d’allumage de la bascule du deuxiéme demi-
pont (5) vers le conduitd’allumage de la bascule
du premier demi-pont (4),

Dispositif selon revendication 1,

est caractérisé de sorte que

La source du courant rechargeable (3) est congue
en qualité de batterie de condensateur.

Dispositif selon revendication 1,
est caractérisé de sorte que
La source de courant rechargeable (3) est congue
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en qualité de batterie d’accumulateur.
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