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Description

BACKGROUND OF THE INVENTION

[0001] The invention relates to a technology for con-
ducting synchronous rectification type DC-to-DC conver-
sion or AC-to-DC conversion.
[0002] A synchronous rectification type DC-DC con-
verter has hitherto been employed for a variety of elec-
tronic devices. The synchronous rectification type DC-
DC converter has a function of reducing DC power ob-
tained through conversion by, e.g., an AC adapter from
a commercial power source, DC power obtained from a
battery and so on down to a voltage suited to an operation
of an internal circuit. This synchronous rectification type
DC-DC converter has an advantage that efficiency is high
while a loss is small.
[0003] A synchronous rectification type DC-DC con-
verter is considered to have, for example, a configuration
shown in FIG. 13. The DC-DC converter includes an FET
111 serving as a main switch connected to an input ter-
minal 101, an FET 112 serving as a synchronous recti-
fication switch connected between a source terminal of
the FET 111 and the ground, an output coil 113, an output
capacitor 114, an input capacitor 115, and an FET driver
unit 116 for alternately driving the FET 111 and the FET
112.
[0004] In the DC-DC converter in FIG. 13, an oscillation
control unit 120 controls the FET driver unit 116 in ac-
cordance with outputs of an output voltage detection unit
117, an output current detection unit 118 and an operat-
ing state control unit 119, and controls an output voltage
by changing a duty ratio of the FET 111.
[0005] A conceivable configuration of the DC-DC con-
verter is that in the case of requiring a large load current,
for example, as shown in FIG. 14, a plurality of output
control FETs 91, 92 are provided and driven by a driver
circuit 93, and a plurality of synchronous rectification
FETs 94, 95 are provided and driven by a driver circuit 96.
[0006] Further, a known configuration is that a multi-
plicity of driver circuits (circuits of controlling the FETs)
is prepared to selectively operate the FETs, thus giving
flexibility to fluctuations in load. It is, for instance, a DC-
DC converter (ADP3205 (Analog Devices IC) etc.) flex-
ible to multiphase.
[0007] This type of flexible-to-multiphase DC-DC con-
verter includes the FET and a coil for every phase. Name-
ly, this DC-DC converter includes n-pieces of output con-
trol FETs, n-pieces of synchronous rectification FETs and
n-pieces of coils for n-phases.
[0008] In this system, if the load current is small, circuit
efficiency is improved by stopping the driver for driving
the phase on a phase-by-phase basis.
Further, the prior arts related to the invention of the ap-
plication are the following technologies disclosed in Pat-
ent documents 1, 2 and 3.
[Patent document 1] Japanese Patent Application Laid-
Open Publication No.2003-284333

[Patent document 2] Japanese Patent Application Laid-
Open Publication No.2003-319649
[Patent document 3] US 2002/136030 A1

SUMMARY OF THE INVENTION

[0009] As described above, in the DC-DC converter
provided with the driver for every phase, if the drivers are
stopped, all of the plurality of FETs driven by the drivers
can not be used, and hence only the control as simple
as stopping the respective phases or stopping the re-
spective phases, wherein optimum conversion efficiency
is not necessarily acquired depending on the load and a
state of input/output voltages.
[0010] Particularly, a mobile-oriented personal com-
puter comes to have a high load in a scene that empha-
sizes its performance and have a low load in a standby
(suspend) status such as being carried, wherein a high
efficiency is hard to implement both in the high-load sta-
tus and in the low-load status due to a large fluctuation
in load.
[0011] A general type of power source circuit is de-
signed in consideration of a maximum load status and
has such a tendency that a converting efficiency abruptly
declines in the low-load status. Therefore, it is also con-
sidered that in the low-load status, the efficiency is in-
creased by decreasing an oscillation frequency in a way
that changes the oscillation system from a PWM (Pulse
Width Modulation) system to a PFM (Pulse Frequency
Modulation) system.
However, a loss per oscillation is the same, and this loss
is required to be reduced.
[0012] Such being the case, the invention provides a
technology for improving the conversion efficiency at a
switching conversion time by providing driving units for
a plurality of switches and controlling the respective
switches in accordance with a load current value, an input
voltage value, an output voltage value and an input/out-
put voltage difference value.
[0013] For solving the problems, the invention pro-
vides a switching converter according to claim 1. Pre-
ferred embodiments are defined in the dependent claims.
The following configurations provide exemplary explana-
tions.
Namely, a control circuit is a control circuit of a switching
converter for rectifying a first switch and a second switch
by setting the first switch and the second switch alter-
nately in an ON-state, the control circuit including:

a plurality of first driving units for respectively driving
the plurality of first switches;
a second driving unit for driving the second switch;
and
a selection unit for stopping part of the plurality of
first driving units in accordance with a load current
value, an input voltage value, an output voltage value
or an input/output voltage difference value.
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[0014] Further, a control circuit is a control circuit of a
switching converter for rectifying a first switch and a sec-
ond switch by setting the first switch and the second
switch alternately in an ON-state, the control circuit in-
cluding:

a first driving unit for driving the first switch;
a plurality of second driving units for respectively
driving the plurality of second switches; and
a selection unit for stopping part or the whole of the
plurality of second driving units in accordance with
a load current value, an input voltage value, an output
voltage value or an input/output voltage difference
value.

[0015] Moreover, a control circuit is a control circuit of
a switching converter for synchronously rectifying a first
switch and a second switch by setting the first switch and
the second switch alternately in an ON-state, the control
circuit including:

a plurality of first driving units for repeatedly driving
the plurality of first switches in an ON- or OFF-state
in accordance with a required output;
a plurality of second driving units for driving the plu-
rality of second switches in the ON- or OFF-state in
synchronization with the first switches; and
a selection unit for stopping part of the plurality of
first driving units and part or all of the plurality of
second driving units in accordance with pieces of
predetermined information (a load current value, an
output voltage value, an input voltage value or an
input/output voltage difference value).

[0016] Further, a switching converter includes:

a plurality of first switches;
a second switch;
a plurality of first driving units for driving each of the
plurality of first switches;
a second driving unit for driving the second switch;
a detection unit for detecting a load current value,
an input voltage value, an output voltage value or an
input/output voltage difference value; and
a selection unit for stopping part of the plurality of
first driving units in accordance with a result of the
detection by the detection unit.

[0017] Still further, a switching converter includes:

a first switch;
a plurality of second switches;
a first driving unit for driving the first switch;
a plurality of second driving units for driving each of
the plurality of second switches;
a detection unit for detecting a load current value,
an input voltage value, an output voltage value or an
input/output voltage difference value; and

a selection unit for stopping part or all of the plurality
of second driving units in accordance with a result
of the detection by the detection unit.

[0018] Moreover, a switching converter includes:

a plurality of first switches;
a plurality of second switches;
a plurality of first driving units for repeatedly driving
the plurality of first switches in an ON- or OFF-state
in accordance with a required output;
a plurality of second driving units for driving respec-
tively the plurality of second switches in the ON-state
in synchronization with the first switches;
a detection unit for detecting pieces of predeter-
mined information (a load current value, an output
voltagevalue, an input voltage value or an input/out-
put voltage difference value); and
a selection unit for stopping part of the plurality of
first driving units and part or all of the plurality of
second driving units in accordance with the informa-
tion detected by the detection unit.

[0019] The first switch may be an FET, wherein a drain
terminal is connected to an input terminal, a source ter-
minal is connected to the second switch, and a gate ter-
minal is connected to the first driving unit . A plurality of
FETs may be connected in parallel between the input
terminal and the second switch.
[0020] The second switch may be an FET, wherein a
drain terminal is connected to the first switch, a source
terminal is connected to the ground, and a gate terminal
is connected to the second driving unit. A plurality of FETs
may be connected in parallel between the second switch
and the ground.
[0021] Further, the switching converter may include a
coil of which one terminal is connected to the first switch
(the source terminal of the FET) and to the second switch
(the drain terminal of the FET) and of which the other
terminal is connected to the output terminal, and also a
smoothing capacitor connected between the output ter-
minal and the ground.
[0022] Moreover, a switching circuit includes:

an A-coil connected to the output terminal;
a first A-switch for switching electric power outputted
via the A-coil;
a second A-switch for making rectification so as to
become an ON-state alternately with the first A-
switch;
a B-coil connected in series to the A-coil;
a first B-switch for switching the electric power out-
putted via the B-coil and the A-coil; and
a second B-switch for making the rectification so as
to become an ON-state alternately with the first B-
switch.

[0023] Still further, a switching converter includes:

3 4 



EP 1 703 626 B1

4

5

10

15

20

25

30

35

40

45

50

55

an A-coil connected to the output terminal;
a first A-switch for switching electric power outputted
via the A-coil;
a second A-switch for making rectification so as to
become an ON-state alternately with the first A-
switch;
an A-driving unit for driving the first A-switch and the
second A-switch alternately;
a B-coil connected in series to the A-coil;
a first B-switch for switching the electric power out-
putted via the B-coil and the A-coil;
a second B-switch for making the rectification so as
to become an ON-state alternately with the first B-
switch;
a B-driving unit for driving the first B-switch and the
second B-switch alternately; and
a selection unit for causing the A-driving unit and the
B-driving unit to drive selectively.

[0024] In the switching converter, the first A-switch and
the second A-switch may be set to have a larger capacity
than the first B-switch and the second B-switch have, and
the selection unit may drive the A-driving unit when an
output load is higher than a predetermined value and
may drive the B-driving unit when the output load is equal
to or lower than the predetermined value.
[0025] In the switching converter, the A-coil may be
set to have a larger capacity than the B-coil, and
the selection unit may drive, corresponding to a load on
the output side, the A-driving unit when the load is higher
than a predetermined value and may drive the B-driving
unit when the load is equal to or lower than the predeter-
mined value.
[0026] The A-coil may have a lower inductance than
the B-coil.
[0027] In the switching converter,
the A-driving unit may be set to have a larger capacity
than the B-driving unit, and
the selection unit may drive, corresponding to a load on
the output side, the A-driving unit when the load is higher
than a predetermined value and may drive the B-driving
unit when the load is equal to or lower than the predeter-
mined value.
[0028] In the switching converter, the A-coil may ex-
tend from one terminal of the single coil up to a middle
point thereof, and the B-coil may extend from the middle
point up to the other terminal thereof.
[0029] In the switching converter,
the selection unit may receive information representing
an operating state of a load-sided circuit, and may drive
the A-driving unit or the B-driving unit in accordance with
the information.
[0030] The selection unit may drive the A-driving unit
or the B-driving unit in accordance with an output current.
[0031] Further, a switching converter includes:

a first A-FET having a drain terminal that is connect-
ed to an input terminal;

a second A-FET having a drain terminal that is con-
nected to a source terminal of the first A-FET, and a
source terminal that is connected to the ground;
an A-driving unit connected to gate terminals of the
first A-FET and of the second A-FET, and driving the
first A-FET and the second A-FET alternately;
an A-coil having one terminal that is connected to an
A-oscillation part to which the source terminal of the
first A-FET and the drain terminal of the second A-
FET are connected, and having the other terminal
that is connected to an output terminal;
a first B-FET having a drain terminal that is connect-
ed to an input terminal;
a second B-FET having a drain terminal that is con-
nected to the source terminal of the first B-FET and
a source terminal that is connected to the ground;
a B-driving unit connected to gate terminals of the
first B-FET and of the second B-FET, and driving the
first B-FET and the second B-FET alternately;
a B-coil having one terminal that is connected to an
B-oscillation part to which the source terminal of the
first B-FET and the drain terminal of the second B-
FET are connected, and having the other terminal
that is connected to A-oscillation part; and
a selection unit for selectively driving the A-driving
unit and the B-driving unit.

[0032] Moreover, an electronic device is a device hav-
ing a switching converter and a load operating by an out-
put from the switching converter,
the switching converter including:

an A-coil connected to the output terminal;
a first A-switch for switching electric power outputted
via the A-coil;
a second A-switch for making rectification so as to
become an ON-state alternately with the first A-
switch;
an A-driving unit for driving the first A-switch and the
second B-switch alternately;
a B-coil connected in series to the A-coil;
a first B-switch for switching the electric power out-
putted via the B-coil and the A-coil;
a second B-switch for making the rectification so as
to become an ON-state alternately with the first B-
switch;
an A-driving unit for driving the first B-switch and the
second B-switch alternately; and
a selection unit for causing the A-driving unit and the
B-driving unit to drive selectively.

[0033] According to the invention, it is possible to im-
prove the conversion efficiency at the switching conver-
sion time by providing the driving units respectively for
the plurality of switches and controlling the respective
switches in accordance with the load current value, the
input voltage value, the output voltage value and the in-
put/output voltage difference value.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0034]

FIG .1 is a diagramof an outline of a first
embodiment .
FIG.2 is a diagram showing ON/OFF time changes
of an output control FET and a synchronous rectifi-
cation FET.
FIG.3 is a diagram showing the ON/OFF time chang-
es of the output control FET and the synchronous
rectification FET when an input/output voltage differ-
ence is large.
FIG.4 is a diagram showing the ON/OFF time chang-
es of the output control FET and the synchronous
rectification FET when the input/output voltage dif-
ference is small.
FIG. 5 is a diagram of an outline of a second embod-
iment of the invention.
FIG. 6 is a diagram of an outline in a third embodi-
ment of the invention.
FIG. 7 is a diagram showing an output voltage and
an oscillation waveform in a DC-DC converter in the
related background art.
FIG. 8 is a diagram showing an output voltage and
an oscillation waveform in a DC-DC converter in the
third embodiment.
FIG. 9 is a diagram of an outline in a first modified
example.
FIG. 10 is a diagram of an outline in a second mod-
ified example.
FIG.11 is a perspective view of an external configu-
ration of a notebook PC as an electronic device .
FIG.12 is an explanatory diagram of a periphery to
a power source unit of the electronic device.
FIG. 13 is a diagram of an outline of a DC-DC con-
verter in the related background art.
FIG.14 is a diagram of an outline of the DC-DC con-
verter in the related background art.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0035] Abestmode for carrying out the invention will
hereinafter be described with reference to the drawings.
Configurations of the following embodiments are exem-
plifications, and the invention is not limited to the config-
urations of the embodiments.

<First Embodiment>

[0036] FIG. 1 is a diagram of an outline of a synchro-
nous rectification type switching converter(DC-DC con-
verter) according to the invention.
FETs (Field-Effect Transistors) 11a, 11b defined as first
switches are provided in parallel between an input termi-
nal 10a and an output terminal 10b of this DC-DC con-
verter 1, and an inductor L is disposed on the side of the

output terminal 10b. Further, FETs 12a, 12b as second
switches are provided in parallel between this inductor L
and an earthed point 13. Herein, the first and second
switches involve using the FETs and may also be other
types of switching elements without being limited to the
FETs.
[0037] The FETs 11a, 11b as the first switches might
be referred to as output control switches, output control
FETs, main switches, main-side FETs, high-side switch-
es, high-side FETs, and so on.
[0038] The FETs 12a, 12b as the second switches
might be referred to as synchronous rectification switch-
es, synchronous rectification FETs, synchronous-rectifi-
cation-side FETs, low-side switches, low-side FETs, and
so forth.
[0039] Moreover, a diode 14a is disposed in parallel
with the synchronous rectification FETs 12a, 12b.
Then, this DC-DC converter 1 is provided with a control
circuit 15 for controlling the output control FETs 11a, 11b
and the synchronous rectification FETs 12a, 12b so as
to set these FETs in an ON-state, alternately.
[0040] FIG. 2 is a diagram showing ON/OFF time
changes of the output control FETs 11a, 11b and the
synchronous rectification FETs 12a, 12b.
[0041] Thus, an electric current from the input terminal
10a is kept flowing during only a period of the ON-state
of the output control FETs 11a, 11b, then smoothed by
the inductor L and a capacitor C and thus outputted,
whereby an input voltage is converted into an output volt-
age corresponding to a duty ratio of the output control
FETs 11a, 11b.
[0042] The control circuit 15 includes drivers 16a - 16d
for respectively driving the output control FETs 11a, 11b
and the synchronous rectification FETs 12a, 12b, a se-
lector 17 for selectively stopping the drivers 16a - 16d,
and a PWM comparator 18 for supplying pulse signals
to the respective drivers 16a - 16d via the selector 17.
An input from a differential amplifier 19 and a signal from
a triangular wave oscillator 21 are inputted to the PWM
comparator 18.
[0043] The differential amplifier 19 receives an input
of a reference voltage V1 and an input of an output volt-
age from the output terminal 10b, and inputs an error
signal representing a deviation of the output voltage from
the reference voltage V1 to the PWM comparator 18. On
the other hand, the triangular wave oscillator 21 gener-
ates and inputs a triangular wave having a predetermined
frequency to the PWM comparator 18.
[0044] With this operation, the PWM comparator 18
outputs, to the selector 17, the pulse signal having a pulse
width based on the error signal given from the differential
amplifier 19 at a timing of the triangular wave inputted
from the triangular wave oscillator 21. Herein, the PWM
comparator 18 in this example, based on the error signal,
outputs the pulse signal having a wider pulse width as
the output voltage gets lower than the reference voltage
V1, and generates the pulse signal having a narrower
pulse width as the output voltage gets higher than the
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reference voltage V1. Then, the selector 17 inputs the
pulse signals to the drivers 16a, 16b (a first driving unit),
and sets ON/OFF the output control FETs 11a, 11b as
shown in FIG. 2. Simultaneously, the selector 17 sub-
stantially inverts and thus inputs the pulse signals given
from the PWM comparator 18 to the drivers (a second
driving unit) 16c, 16d, and sets ON/OFF the synchronous
rectification FETs 12a, 12b as shown in FIG. 2. Accord-
ingly, the duty ratios of the output control FETs 11a, 11b
and the synchronous rectification FETs 12a, 12b are ad-
justed corresponding to the output voltage, and the out-
put voltage is feedback-controlled so as to become a
predetermined voltage value. Herein, the drivers 16a -
16d, without being limited to the control at a timing when
the ON/OFF settings of the output control FETs 11a, 11b
and the synchronous rectification FETs 12a, 12b are
strictly inverted, may have a period when setting both
types of FETs OFF simultaneously in a way that takes
account of a through-current.
[0045] Further, the control circuit 15 includes a differ-
ential amplifier (input voltage detection unit) 22 for de-
tecting the input voltage, and a differential amplifier (out-
put voltage detection unit) 23 for detecting the output
voltage. The differential amplifier 22 inputs an error signal
representing a deviation of the input voltage from a ref-
erence voltage V2 to the selector 17, and the differential
amplifier 23 inputs an error signal representing a devia-
tion of the output voltage from a reference voltage V3 to
the selector 17. Thus, a difference (I/O voltage differ-
ence) between the input voltage and the output voltage
is obtained by detecting the input voltage and the output
voltage. Namely, in the first embodiment, the differential
amplifiers 22 and 23 correspond to a voltage difference
detection unit.
[0046] Then, the selector 17 selectively stops the driv-
ers 16a - 16d on the basis of the difference (I/O voltage
difference) between the input voltage and the output volt-
age. Namely, the selector 17 does not input the pulse
signal to the driver to be stopped so that the FET is not
charged with a gate voltage.
[0047] For instance, when the frequency of the pulse
signal outputted from the triangular wave oscillator 21 is
100 kHz, the input voltage is 16 V and the output voltage
is 1V, the ON/OFF time of the output control FETs 11a,
11b and of the synchronous rectification FETs 12a, 12b
becomes as shown in FIG. 3.
Similarly, when the input voltage is 16V and the output
voltage is 15V, the ON/OFF time of the output control
FETs 11a, 11b and of the synchronous rectification FETs
12a, 12b becomes as shown in FIG. 4.
[0048] As shown in FIG. 3, if there is a large I/Ovolt-
agedifference (15 V), the ON-time of the output control
FETs 11a, 11b is as short as 0.625 Ps, and a product of
the electric power applied to the output control FETs 11a,
11b is small. Further, as shown in FIG. 4, if the I/O voltage
difference is small (1 V), the ON-time of the output control
FETs 11a, 11b is as long as 9.375 Ps, and the product
of the electric power applied to the output control FETs

11a, 11b is large. Therefore, if the DC-DC converter is a
converter capable of converting the output voltage into
1 V trough 15 V when the input voltage is 16 V, the output
control FETs 11a, 11b are so designed as to withstand
the minimum I/O voltage difference (1 V). Hence, as
shown in FIG. 3, if the I/O voltage difference increases
and falls within an allowable range of one output control
FET, switching can be done by only the other even when
stopping one of the output control FETs 11a, 11b.
[0049] For example, when stopping the output control
FET 11a, a drain current of the output FET 11b comes
to 10A, and, if the output control FET 11b withstands the
drain current of 10 A for 2 Ps, it can be said that the output
control FET 11b is capable of switching with the I/O volt-
age difference that is on the order of 10 V. Such being
the case, the selector 17 is set so as to stop the driver
16a for the output control FET 11a if the I/O voltage dif-
ference is equal to or larger than 10 V and to drive the
drivers 16a, 16b for both of the output control FETs 11a
and 11b if the I/O voltage difference is less than 10 V.
Note that these numerical values can be arbitrarily set
depending on the FETs to be used, a load, and so on.
Further, the example has exemplified the case of stop-
ping one of the two output control FETs 11a, 11b, and
may also adopt such a configuration that a larger number
of output control FETs are provided, part of these FETs
are stopped, and the remaining FETs conduct switching.
[0050] Thus, the minimum number of elements neces-
sary for switching is determined by the ON-time of the
output control FET, and hence, in the first embodiment,
the selector 17 sets so that the pulse signals are selec-
tively supplied to the drivers of which the number corre-
sponds to the I/O voltage difference inputted by the dif-
ferential amplifiers 22, 23. Namely, the selector 17 stops
the driver for the output control FETs exceeding the nec-
essary number of FET. Note that a method of determining
specifically which driver should be stopped correspond-
ing to the necessary number of FETs can be arbitrarily
set.
[0051] On the other hand, as shown in FIG. 3, if the
I/O voltage difference is large (15 V), the ON-time of the
synchronous rectification FETs 12a, 12b is as long as
9.375 Ps, and a product of electric power applied to the
synchronous rectification FETs 12a, 12b is large. Further,
as shown in FIG. 4, if the I/Ovoltage difference is small
(1 V), the ON-time of the synchronous rectification FETs
12a, 12b is as short as 0.625 Ps, and the product of the
electric power applied to the synchronous rectification
FETs 12a, 12b is small. Accordingly, if the DC-DC con-
verter is the converter capable of converting the output
voltage into 1 V trough 15 V when the input voltage is 16
V, the synchronous rectification FETs 12a, 12b are so
designed as to withstand the maximum I/O voltage dif-
ference (15 V). Hence, as shown in FIG. 4, if the I/Ovolt-
age difference decreases and falls within an allowable
range of one synchronous rectification FET, switching
can be done by only the other even when stopping one
of the synchronous rectification FETs 12a, 12b.
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[0052] Moreover, if the electric power applied to the
synchronous rectification FETs 12a, 12b is small and if
a power loss is small enough to be ignorable when this
electric power is applied to the diode 14, all the synchro-
nous rectification FETs 12a, 12b may be stopped.
[0053] For example, when stopping the synchronous
rectification FET 12a, the drain current of the synchro-
nous rectification FET 12b comes to 10 A, and the syn-
chronous rectification FET 12b, if able to withstand the
drain current of 10 A for 2 Ps, can be said to be capable
of switching with the I/I voltage difference of 3 V. Such
being the case, the selector 17 is set so as to stop the
drivers 16a, 16d for both of the synchronous rectification
FETs 12a, 12b if the I/O voltage difference is less than
1. 5 V, to stop the driver 16c for the synchronous rectifi-
cation FET 12a if the I/O voltage difference is equal to or
larger than 1.5V but is equal to or smaller than 3 V, and
to drive the drivers 16c, 16d for both of the synchronous
rectification FETs 12a, 12b if the I/O voltage difference
exceeds 3 V. Note that these numerical values can be
arbitrarily set depending on the FETs to be used, a load,
and so on. Further, the example has exemplified the case
of stopping one or two of the two synchronous rectifica-
tion FETs 12a, 12b, and may also adopt such a config-
uration that a larger number of synchronous rectification
FETs are provided, part of these FETs are stopped, and
the remaining FETs conduct switching.
[0054] Thus, the minimum number of the elements re-
quired for switching is determined depending on the ON-
time of the synchronous rectification FETs, and hence,
in the first embodiment, the selector 17 sets to supply
the pulse signals selectively to the drivers of which the
number corresponds to the I/O voltage difference input-
ted by the differential amplifiers 22, 23. Namely, the se-
lector 17 stops the drivers for the synchronous rectifica-
tion FET exceeding the necessary number of FET. Note
that the method of determining specifically which driver
should be stopped, can be arbitrarily set.
[0055] With this setting, part of the drivers 16a - 16d
are stopped when the load is light with the result that the
electric power consumed by those drivers can be re-
duced, thereby attaining the power-saving, i.e., an im-
provement of the converting efficiency.
For example, there are provided four pieces of driver cir-
cuits having power consumption of 25 mW per piece
(namely, the power consumption of all the driver circuits
is given by 25 mW x 4 = 100 mW), and, when operating
these four driver circuits, there must be a 20% loss with
respect to a load of load power given by 5 V x 100 mA =
500 mW. Herein, in the case of driving only two driver
circuits while stopping part of these driver circuits, an
improvement of a 50 mW power loss can be attained.
That is, the power loss can be reduced down to 10% from
20% with respect to the load.
[0056] As described above, according to the first em-
bodiment, the driver prepared for every FET is stopped
or driven corresponding to the state of the I/O voltage
difference, thereby enabling the optimum drive control

and the improvement of the efficiency of the DC-DC con-
verter.
[0057] Note that the first embodiment has adopted the
configuration that the selector 17 stops part of the drivers
corresponding to the I/O voltage difference and may also
take, without being limited to this configuration, such a
configuration that the selector 17 stops part of the drivers
corresponding to the input voltage or the output voltage.
[0058] For instance, if the output voltage takes sub-
stantially a fixed value, the minimum number of the FETs
required can be determined in the same way as described
above from the difference between the output voltage
assumed to be this value and the input voltage, and there-
fore, with the output voltage detection unit (differential
amplifier) 23 omitted, the selector 17 may stop the drivers
of which the number corresponds to the input voltage of
the input voltage detection unit (difference amplifier) 22.
[0059] Moreover, for instance, if the input voltage takes
substantially a fixed value, the minimum number of the
FETs required can be determined in the same way as
described above from the difference between the input
voltage assumed to be this value and the output voltage,
and therefore, with the input voltage detection unit (dif-
ferential amplifier) 22 omitted, the selector 17 may stop
the drivers of which the number corresponds to the output
voltage of the output voltage detection unit (difference
amplifier) 23.

<Second Embodiment>

[0060] FIG. 5 is a diagram of an outline of a DC-DC
converter shown by way of a second embodiment. The
second embodiment is different from the first embodi-
ment in terms of a point that the driver to be stopped is
determined corresponding to a load current, and other
configurations are the same. Therefore, the same com-
ponents as those in the first embodiment are marked with
the same numerals and symbols, and the repetitive ex-
planations are omitted in principle.
[0061] As shown in FIG. 5, a DC-DC converter 1a in
the second embodiment includes a load current detector
24 that detects a current flowing across a resistor R in
the vicinity of an output terminal 10b, i.e., detects the
output current (load current), wherein a signal corre-
sponding to this output current is inputted to a selector
17a.
[0062] Then, the selector 17a in the second embodi-
ment stops the driver on the basis of this load current
and the I/O voltage difference described above.
Namely, a relationship between the I/O voltage difference
and the number of the drivers to be stopped is determined
by the load current, and hence, in the DC-DC converter
1a according to the second embodiment, the selector
17a is set to stop the driver based on the relationship
corresponding to this load current.
[0063] For instance, if the load current is 12 A with
respect to the drivers 16a, 16b on the output control side,
the selector 17a is set to stop the driver 16a for the output
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control FET 11a when the I/O voltage difference is equal
to or larger than 12 V, to drive the drivers 16a, 16b for
both of the output control FETs 11a and 11b when the
I/O voltage difference is less than 12 V, and is further set
to, if the load current is 10 A, stop the driver 16a for the
output control FET 11a when the I/O voltage difference
is equal to or larger than 10 V and to drive the drivers
16a, 16b for both of the output control FETs 11a and 11b
when the I/O voltage difference is less than 10 V.
[0064] Then, if the load current is 12A with respect to
the drivers 16c, 16d on the synchronous rectification side,
the selector 17 is set to stop the drivers 16c, 16d for both
of the synchronous rectification FETs 12a, 12b when the
I/O voltage difference is less than 1.1 V, to stop the driver
16c for the synchronous rectification FET 12a when the
I/O voltage difference is equal to larger than 1.1 V but is
equal to or smaller than 2 V, and to drive the drivers 16c,
16d for both of synchronous rectification FETs 12a, 12b
when the I/O voltage difference exceeds 2 V, and is fur-
ther set to, if the load current is 10 A, stop the drivers
16c, 16d for both of the synchronous rectification FETs
12a, 12b when the I/O voltage difference is less than 1.
5 V, to stop the driver 16c for the synchronous rectification
FET 12a when the I/O voltage difference is equal to larger
than 1.5 V but is equal to or smaller than 3 V, and to drive
the drivers 16c, 16d for both of synchronous rectification
FETs 12a, 12b when the I/O voltage difference exceeds
3 V. Note that these numerical values can be arbitrarily
set depending on the FETs to be used, a load, and so
on. Further, the example has exemplified the case of
stopping one of the two output control FETs 11a, 11b,
and the case of stopping one or two of the two synchro-
nous rectification FETs 12a, 12b, and may also adopt
such a configuration that a larger number of FETs are
provided, part of these FETs are stopped, and the re-
maining FETs conduct switching.
[0065] Moreover, the second embodiment has adopt-
ed the configuration that the selector 17 stops part of the
drivers corresponding to the I/O voltage difference and
the load current and may also take, without being limited
to this configuration, such a configuration that the selec-
tor 17 stops part of the drivers corresponding to the input
voltage/the load current, the output voltage/load current,
or only the load current.
[0066] For instance, if the output voltage takes sub-
stantially a fixed value, the minimum number of the FETs
required canbe determined in the same way as described
above from the difference between the output voltage
assumed to be this value and the input voltage and from
the load current, so that the selector 17, with the output
voltage detection unit (differential amplifier) 23 omitted,
may stop the drivers of which the number corresponds
to the input voltage detected by the input voltage detec-
tion unit (differential amplifier) 22 and the load current
detected by the load current detection unit 24.
[0067] Further, if the input voltage takes substantially
a fixed value, the minimum number of the FETs required
can be determined in the same way as described above

from the difference between the input voltage assumed
to be this value and the output voltage and from the load
current, so that the selector 17, with the input voltage
detection unit (differential amplifier) 22 omitted, may stop
the drivers of which the number corresponds to the output
voltage detected by the output voltage detection unit (dif-
ferential amplifier) 23 and the load current detected by
the load current detection unit 24.
[0068] Moreover, if the I/O voltage difference takes
substantially a fixed value, the minimum number of the
FETs required can be determined in the same way as
described above from the I/O voltage difference assumed
to be this value and from the load current, so that the
selector 17, with the input voltage detection unit (differ-
ential amplifier) 22 and the output voltage detection unit
(differential amplifier) 23 omitted, may stop the drivers of
which the number corresponds to the load current de-
tected by the load current detection unit 24.

<Third Embodiment>

[0069] FIG. 6 is a diagram showing an outline of the
switching converter (DC-DC converter) by way of a third
embodiment .
[0070] In a DC-DC converter 1b in the third embodi-
ment, an FET (Field-Effect Transistor) 11a defined as a
first A-switch and an FET 11b defined as a first B-switch
are provided in parallel between an input terminal 10a
and an output terminal 10b, and inductors (coils) L1, L2
are disposed on the side of this output terminal 10b. Fur-
ther, an FET 12a defined as a second A-switch and an
FET 12b defined as a second B-switch are provided in
parallel between the coils L1, L2 and a ground point 13.
[0071] Namely, the DC-DC converter 1b includes an
FET 11a (corresponding to a first A-FET) of which a drain
terminal is connected to the input terminal 10a, an FET
12a (corresponding to a second A-FET) of which a drain
terminal is connected to a source terminal of the FET 11a
and of which a source terminal is connected to the
ground, a coil L1 (corresponding to an A-coil) having one
terminal that is connected to an oscillation part 31a (cor-
responding to an A-oscillation part) to which the source
terminal of the FET 11a and the drain terminal of the FET
12a are connected, and having the other terminal that is
connected to the output terminal 10b, an FET 11b (cor-
responding to a first B-FET) of which a drain terminal is
connected to the input terminal 10a, an FET 12b (corre-
sponding to a second B-FET) of which a drain terminal
is connected to the source terminal of the FET 11b and
of which a source terminal is connected to the ground,
and a coil L2 (corresponding to a B-coil) having one ter-
minal that is connected to an oscillation part 31b (corre-
sponding to a B-oscillation part)) to which the source ter-
minal of the FET 11b and the drain terminal of the FET
12b are connected, and having the other terminal that is
connected to the oscillation part 31a.
[0072] Herein, the first and second switches involve
using the FETs, however, other switching elements may
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also be usable without being limited to the FETs.
[0073] The FETs 11a, 11b serving as the first switches
might also be called output control switches, output con-
trol FETs, main switches, main-side FETs, high-side
switches, high-side FETs, and so on.
[0074] The FETs 12a, 12b serving as the second
switches might also be called synchronous rectification
switches, synchronous rectification FETs, synchronous
rectification side switches, synchronous rectification side
FETs, low-side switches, low-side FETs, and so forth.
[0075] Diodes 14 are disposed in parallel with the syn-
chronous rectification FETs 12a, 12b.
[0076] Then, a control circuit 15 drives the FET 11a
and the FET 12a so that these FETs become an ON-
state alternately or drives the FET 11b and the FET 12b
so that these FETs become an ON-state alternately.
[0077] FIG. 2 is a diagram showing ON/OFF time
changes of the output control FETs 11a, 11b and the
synchronous rectification FETs 12a, 12b.
[0078] Thus, the output control FETs 11a, 11b output
a voltage applied to the input terminal 10a during the ON-
state set by the control circuit 15, and the voltage is
smoothed by the inductors L1, L2 and by a capacitor C1.
Namely, the DC-DC converter 1b converts the input volt-
age into an output voltage corresponding to a duty ratio
of the output control FETs 11a, 11b.
[0079] The control circuit 15 includes an FET driver
(corresponding to an A-driving unit) 26a connected be-
tween the gate and the source of the output control FET
11a and the synchronous rectification FET 12a and driv-
ing the FET 11a and the FET 12a so that these FETs
become the ON-state alternately, an FET driver (corre-
sponding to a B-driving unit) 26b connected between the
gate and the source of the output control FET 11b and
the synchronous rectification FET 12b and driving the
FET 11b and the FET 12b so that these FETs become
the ON-state alternately, detection units 23, 24 for de-
tecting the outputs, an oscillation control unit (corre-
sponding to a selection unit) 17 for controlling the FET
drivers 26a, 26b in accordance with the outputs etc, and
a clock generation unit 21 for generating a clock.
[0080] The output voltage detection unit 23 serves to
detect the output voltage of the converter 1b and is con-
structed of, for example, a differential amplifier etc that
inputs, to the oscillation control unit 17, a signal (output
deviation signal) corresponding to a difference between
the output-side voltage of the coil L1 and a reference
voltage.
[0081] The output current detection unit 24 serves to
detect the output current of the converter 1b and is con-
structed of, for instance, a differential amplifier etc that
inputs, to the oscillation control unit 17, a signal (output
current signal) corresponding to a voltage difference be-
tween both of the terminals of a low-resistance R provid-
ed on the side of the output terminal 10b.
[0082] The oscillation control unit 17 generates a pulse
signal having a width corresponding to the output devi-
ation signal from the output voltage detection unit 23 at

a timing of the clock inputted from the clock generation
unit 21, selectively inputs the pulse signal to the FET
drivers 26a, 26b, and sets ON/OFF the output control
FETs 11a, 11b as shown in FIG. 2. Herein, the oscillation
control unit 17 outputs the pulse signal to the FET driver
26a when the output current signal is equal to or larger
than a predetermined value, and outputs the pulse signal
to the FET driver 26b when the output current signal is
less than the predetermined value. For example, the os-
cillation control unit 17 has a logic circuit outputting Lo
when the output current signal is less than the predeter-
mined value and outputting Hi when the output current
signal is equal to or higher than the predetermined value,
and a selector that outputs the pulse signal to the FET
driver 26a when the output of the logic circuit is Hi and
outputs the pulse signal to the FET driver 26b when the
output of the logic circuit is Lo. Note that the predeter-
mined value is not limited to one value and may take a
plurality of values. For example, there may be employed
the logic circuit that changes the output to Lo when the
output current signal is less than a first threshold value
and changes the output to Hi when the output current
signal is equal to or larger than a second threshold value
(where the first threshold value < the second threshold
value), and keeps the present state when between the
first threshold value and the second threshold value.
[0083] Moreover, in the case of existence of an oper-
ating state control unit 27 grasping an operating state of
the load-side circuit 28, the oscillation control unit 17 may
receive a piece of operating state information from the
operating state control unit 27, and may output the pulse
signal to the FET driver 26a or the FET driver 26b on the
basis of the operating state information.
[0084] In this case, the oscillation control unit 17 em-
ploys, for instance, a logic circuit constructed to output,
to the selector, Lo in the case of the operating state in-
formation representing, e.g., the standby status and a
power save mode and to output Hi in the case of operating
state information representing a normal mode.
[0085] Further, if the electric power of the input terminal
10a is proportional to a magnitude of the load, a detection
unit for detecting the input may be provided, and the os-
cillation control unit 17 may output the pulse signal to the
FET driver 26a or the FET driver 26b in accordance with
the input.
[0086] It is to be noted that a loss in the general type
of switching converter can be classified roughly into a
loss occurred when the control circuit drives the FET,
and a loss occurred when the load current flows to the
FET/coil, etc. At this time, the former is dominant in the
case of the low load, but the latter is dominant in the case
of the high load.
[0087] Therefore, it is effective for increasing the effi-
ciency that the small-sized FET having a small gate ca-
pacitance is used in the circuit based on the premise of
the low load, and the large-sized FET exhibiting low ON-
resistance is employed in the circuit based on the premise
of the high load.
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[0088] Moreover, a coil having the high inductance that
can delay an oscillation frequency is used in the circuit
based on the premise of the low load, and a coil having
the low high inductance is employed for increasing re-
sponsiveness to a fluctuation of the load in a power
source circuit based on the premise of the high load.
[0089] Such being the case, in the third embodiment,
the FET 11a (corresponding to the first A-switch) and the
FET 12a (corresponding to the second A-switch) are set
to have the larger capacitance than the FET 11b (corre-
sponding to the first B-switch) and the FET 12b (corre-
sponding to the second B-switch) have.
[0090] Moreover, in the third embodiment, the coil L1
is set to have the larger capacitance than the coil L2 has,
and is further set to have the lower inductance than the
coil L2 has.
[0091] Still further, the FET 11b and the FET 12b have
a smaller capacitance than the FET 11a and the FET 12a
have, and hence the efficiency and an packaging area
can be optimized by setting the capacitance of the FET
driver 26b smaller than the FET driver 26a.
[0092] As discussed above, the DC-DC converter in
the third embodiment selectively drives any one group
of the large-capacitance switches (11a, 12a) and the
small-capacitance switches (11b, 12b) in accordance
with the load state, and therefore the power source circuit
having the high efficiency and the high responsiveness
can be actualized even in any state of the low-load state
and the high-load state.
[0093] In particular, the DC-DC converter in the third
embodiment employs the coil L1 having the low induct-
ance when switching in the high-load state and uses the
coil L1 and the coil L2 when switching in the low-load
state; and the high inductance is obtained, whereby the
oscillation frequency can be set low, and much higher
efficiency at the low-load time can be actualized.
[0094] For instance, when the input voltage is 16V, the
output voltage is 3.3V and the load current is 10mA, in
the circuit in FIG. 13, the inductance of the coil L3 can
not be set large if the high-load time is taken into consid-
eration, so that L3 = 2.5 PH, and, when setting ON-time
per operation to 1 Psec, the oscillation frequency comes
to 832 Hz. FIG. 7 shows an output voltage and an oscil-
lation waveform in this state.
[0095] By contrast, in the circuit in the third embodi-
ment, when setting such as the coil L1 = 2.5 PH and L2
= 97.5 PH, even if the coil L1 at the high-load time has
the low inductance (2.5 PH), a total inductance of the
coils L1 and L2 can be set as high as 100 PH at the low-
load time, and therefore, in the case of adjusting to the
same output voltage ripple (deflection width) as in FIG.
7, it is possible to set the ON-time per operation to 11
Psec and the oscillation frequency to 275 Hz as in FIG. 8.
[0096] Thus, according to the third embodiment, the
oscillation frequency can be delayed and the high effi-
ciency can be actualized while maintaining the output
voltage ripple.

<Modified Example 1>

[0097] FIG. 9 is a circuit diagram in a modified example
1 of the third embodiment. This modified example is dif-
ferent in terms of using a single coil L12 in place of the
coils L1, L2. Note that other configurations are the same.
[0098] As shown in FIG. 9, in this modified example,
one terminal of the coil L12 is connected to an oscillation
part 31b of the coil L12, the other terminal is connected
to the output terminal 10b, and a middle point is connect-
ed to an oscillation part 31a.
[0099] Namely, the coil L12 in this modified example
includes the coil L1 extending from an output-side termi-
nal portion up to the middle point and the coil L2 extending
from the middle point up to the output-side terminal por-
tion.
[0100] With this arrangement, the packaging area can
be made smaller than in the case of providing the coils
L1 and L2 separately, thereby enabling the device to be
downsized.

<Modified Example 2>

[0101] FIG. 10 is a circuit diagram in a modified exam-
ple 2 of the third embodiment. The third embodiment has
exemplified the example of including the two tuples of
output control switches and of the synchronous rectifica-
tion switches, however, the configuration is not limited to
this example, and the output control switches and the
synchronous rectification switches may also be provided.
[0102] For instance, as shown in FIG. 10, the FET 11b,
FET 12b are set as the first A-switch and the second A-
switch, while an n-th tuple of FETs 11n, 12n may be con-
nected as the first B-switch and the second B-switch.
[0103] In this case, the minimum capacitance is given
to the FETs 11n, 12n and to a coil Ln. Moreover, the coil
Ln may have the minimum inductance.
[0104] Then, the oscillation control unit 17 selectively
drives any one of the FET drivers 26a, 26b, 26n, corre-
sponding to the load (the output current and operating
state information).

<Fourth Embodiment>

[0105] FIG. 11 is a perspective view of an external con-
figuration of a notebook type personal computer (which
corresponds to an electronic device and will hereinafter
be also called a notebook PC) as an electronic device .
FIG. 12 is an explanatory diagram showing a periphery
to a power source unit of the notebook PC. The third
embodiment exemplifies an example of a notebook PC
10 including the power source unit provided with the
same DC-DC converter 1 as the first embodiment has.
Note that the same components as those in the first em-
bodiment are marked with the same numerals and sym-
bols, and the repetitive explanations are omitted.
[0106] In FIG. 11, the notebook PC 10 is constructed
of a computer body 51 and a display unit 53 so connected
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to the computer body 51 as to be openable and closable
through hinges 52. Arrowheads X1, X2 indicate a width-
wise direction of the notebook PC 10, arrowheads Y1,
Y2 indicate a depthwise direction, and arrowheads Z1,
Z2 indicate a heightwise (thicknesswise) direction. The
computer body 51 having a keyboard unit 54 on a top
face includes a CPU etc. inside, and an accommodation
unit 56 for the battery pack 30 is formed on the right side
of a lower portion thereof. The accommodation unit 56
has an aperture 58 serving as an insert port of the battery
pack 30 is formed in a right-side surface 57 of the com-
puter body 51. The accommodation unit 56 is formed in
a slit-like shape extending from this aperture 58 to the
vicinity of the middle of the device in the direction of the
arrowhead X2, and a connector 59 is provided at an X2-
side end portion. Note that the connector 59 is disposed
inwardly of the computer body 51, and hence the body
51 is illustrated in a way that cuts off part of the upper
surface thereof in FIG. 11.
[0107] The battery pack 30 has a connector 63 taking
a flat shape fittable in the accommodation unit 56 and
fitted to the connector 59 at a front end portion in the
insert direction (X2). The battery pack 30 is electrically
connected to the power source unit 60 via these connec-
tors 59, 63 when fitted in the accommodation unit 56.
[0108] Further, the notebook PC 10, to which an AC
adapter 20 is connected, is supplied with DC power into
which the AC adapter 20 converts commercial AC power.
[0109] The AC adapter 20 has a function of converting
the electric power of a commercial power source 40 into
the DC power of, e.g., 16 V, and supplying the DC power
to the power source unit 60 of the notebook PC 10. The
power supplied to this power source unit 60 is transferred
to an input terminal 10a of the DC-DC converter via a
diode D3, and the DC-DC converter 1 converts this power
into power having a voltage employed in circuits (load)
of the respective units within the notebook PC 10. Note
that FIG. 12 illustrates only one output terminal 10b from
the DC-DC converter 1, however, the output terminal is
not limited to one. For instance, a configuration is that
the output terminals may be provided for a plurality of
lines, and voltages different from each other may be out-
putted therefrom.
[0110] Moreover, the power from the AC adapter 20 is
supplied also to the battery pack 30 via a batter charger
61. The battery pack 30 accommodates an unillustrated
secondary battery, and the battery charger 61 charges
the secondary battery in the batter pack 30 with the elec-
tric power given from the AC adapter 20. Then, in the
notebook PC 10, even in a state where the AC adapter
20 is removed, the power (that is on the order of, e.g.,
12.6 V) from the batter pack 30 is transferred via the
diode D2, further converted into the power having a pre-
determined voltage by the DC-DC converter 1 and thus
supplied to the circuits (load) of the respective units.
[0111] This DC-DC converter 1, which is the same as
in the first embodiment discussed above, stops or drives
the driver circuit prepared for every FET corresponding

to a state of the I/O voltage difference, thereby enabling
the optimum drive control.
[0112] Hence, according to the third embodiment, the
power consumption efficiency of the notebook PC (the
electronic device) can be improved.
[0113] Note that the DC-DC converter 1 in the third
embodiment may be replaced with the same DC-DC con-
verter 1a as in the second embodiment discussed above.
Moreover, the third embodiment adopts the configuration
that the selector 17 stops part of the drivers in accordance
with the I/O voltage difference and may, without being
limited to this configuration, take such a configuration
that the selector 17 stops part of the drivers in accordance
with the input voltage or the output voltage.
[0114] For example, if the output voltage takes sub-
stantially a fixed value, theminimumnumber of the FETs
required canbe determined in the same way as described
above from the difference between the output voltage
assumed to be this value and the input voltage, and there-
fore, with the output voltage detection unit (differential
amplifier) 23 omitted, the selector 17 may stop the drivers
of which the number corresponds to the input voltage of
the input voltage detection unit (difference amplifier) 22.
[0115] Moreover, for instance, if the input voltage takes
substantially a fixed value, the minimum number of the
FETs required can be determined in the same way as
described above from the difference between the input
voltage assumed to be this value and the output voltage,
and therefore, with the input voltage detection unit (dif-
ferential amplifier) 22 omitted, the selector 17 may stop
the drivers of which the number corresponds to the output
voltage of the output voltage detection unit (difference
amplifier) 23.
[0116] Further, the DC-DC converter 1 in the fourth
embodiment may replace the same DC-DC converter 1b
as in the third embodiment discussed above, and the
oscillation control unit 17 may be constructed to drive
any one of the FET drivers 26a, 26b in accordance with
the output current and load operating state information.

<Others>

[0117] The invention is not limited to only the illustrated
examples given above and can be, as a matter of course,
changed in a variety of forms in the range that does not
deviate from the scope of the invention as defined by the
appended claims.
For example, even the configurations given in the follow-
ing Notes can acquire the same effects as those in the
embodiments discussed above.

(Note1)

[0118] A control circuit of a switching converter exe-
cuting a rectification by setting the first switch and the
second switch alternately in an ON-state, comprising:

a plurality of first driving units driving respectively the
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plurality of first switches;
a second driving unit driving the second switch; and
a selection unit stopping part of the plurality of first
driving units in accordance with a load current.

(Note2)

[0119] A control circuit of a switching converter exe-
cuting a rectification by setting the first switch and the
second switch alternately in an ON-state, comprising:

a first driving unit driving the first switch;
a plurality of second driving units driving respectively
the plurality of second switches; and
a selection unit stopping part or all of the plurality of
second driving units in accordance with a load cur-
rent.

(Note3)

[0120] A control circuit of a switching converter exe-
cuting a rectification by setting the first switch and the
second switch alternately in an ON-state, comprising:

a plurality of first driving units driving respectively the
plurality of first switches;
a second driving unit driving the second switch; and
a selection unit stopping part of the plurality of first
driving units in accordance with an input voltage.

(Note4)

[0121] A control circuit of a switching converter exe-
cuting a rectification by setting the first switch and the
second switch alternately in an ON-state, comprising:

a first driving unit driving the first switch;
a plurality of second driving units driving respectively
the plurality of second switches; and
a selection unit stopping part or all of the plurality of
second driving units in accordance with an input volt-
age.

(Note5)

[0122] A control circuit of a switching converter exe-
cuting a rectification by setting the first switch and the
second switch alternately in an ON-state, comprising:

a plurality of first driving units driving respectively the
plurality of first switches;
a second driving unit driving the second switch; and
a selection unit stopping part of the plurality of first
driving units in accordance with an output voltage.

(Note6)

[0123] A control circuit of a switching converter exe-

cuting a rectification by setting the first switch and the
second switch alternately in an ON-state, comprising:

a first driving unit driving the first switch;
a plurality of second driving units driving respectively
the plurality of second switches; and
a selection unit stopping part or all of the plurality of
second driving units in accordance with an output
voltage.

(Note7)

[0124] A control circuit of a switching converter exe-
cuting a rectification by setting the first switch and the
second switch alternately in an ON-state, comprising:

a plurality of first driving units driving respectively the
plurality of first switches;
a second driving unit driving the second switch; and
a selection unit stopping part of the plurality of first
driving units in accordance with an input/output volt-
age difference.

(Note8)

[0125] A control circuit of a switching converter exe-
cuting a rectification by setting the first switch and the
second switch alternately in an ON-state, comprising:

a first driving unit driving the first switch;
a plurality of second driving units driving respectively
the plurality of second switches; and
a selection unit stopping part or all of the plurality of
second driving units in accordance with an input/out-
put voltage difference.

(Note9)

[0126] A control circuit of a switching converter exe-
cuting a rectification by setting the first switch and the
second switch alternately in an ON-state, comprising:

a plurality of first driving units driving respectively the
plurality of first switches;
a plurality of second driving units driving respectively
the plurality of second switches; and
a selection unit stopping part of the plurality of first
driving units, and part or all of the plurality of second
driving units in accordance with a load current.

(Note10)

[0127] A control circuit of a switching converter exe-
cuting a rectification by setting the first switch and the
second switch alternately in an ON-state, comprising:

apluralityof first driving units driving respectively the
plurality of first switches;
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a plurality of second driving units driving respectively
the plurality of second switches; and
a selection unit stopping part of the plurality of first
driving units, and part or all of the plurality of second
driving units in accordance with an input voltage.

(Note11)

[0128] A control circuit of a switching converter exe-
cuting a rectification by setting the first switch and the
second switch alternately in an ON-state, comprising:

apluralityof first driving units driving respectively the
plurality of first switches;
a plurality of second driving units driving respectively
the plurality of second switches; and
a selection unit stopping part of the plurality of first
driving units, and part or all of the plurality of second
driving units in accordance with an output voltage.

(Note12)

[0129] A control circuit of a switching converter exe-
cuting a rectification by setting the first switch and the
second switch alternately in an ON-state, comprising:

a plurality of first driving units driving respectively the
plurality of first switches;
a plurality of second driving units driving respectively
the plurality of second switches; and
a selection unit stopping part of the plurality of first
driving units, and part or all of the plurality of second
driving units in accordance with an input/output volt-
age difference.

(Note13)

[0130] A switching converter comprising:

a plurality of first switches;
a second switch;
a plurality of first driving units driving respectively the
plurality of first switches;
a second driving unit driving the second switch;
a load current detection unit detecting a load current;
and
a selection unit stopping part of the plurality of first
driving units in accordance with the load current de-
tected by the load current detection unit.

(Note14)

[0131] A switching converter comprising:

a first switch;
a plurality of second switches;
a first driving unit driving the first switch;
a plurality of second driving units driving respectively

the plurality of second switches;
a load current detection unit detecting a load current;
and
a selection unit stopping part or all of the plurality of
second driving units in accordance with the load cur-
rent detected by the load current detection unit.

(Note15)

[0132] A switching converter comprising:

a plurality of first switches;
a second switch;
a plurality of first driving units driving respectively the
plurality of first switches;
a second driving unit driving the second switch;
an input voltage detection unit detecting an input volt-
age; and
a selection unit stopping part of the plurality of first
driving units in accordance with the input voltage de-
tected by the input voltage detection unit.

(Note16)

[0133] A switching converter comprising:

a first switch;
a plurality of second switches;
a first driving unit driving the first switch;
a plurality of second driving units driving respectively
the plurality of second switches;
an input voltage detection unit detecting an input volt-
age; and
a selection unit stopping part or all of the plurality of
second driving units in accordance with the input
voltage detected by the input voltage detection unit.

(Note 17)

[0134] A switching converter comprising:

a plurality of first switches;
a second switch;
a plurality of first driving units driving respectively the
plurality of first switches;
a second driving unit driving the second switch;
an output voltage detection unit detecting an output
voltage; and
a selection unit stopping part of the plurality of first
driving units in accordance with the output voltage
detected by the output voltage detection unit.

(Note18)

[0135] A switching converter comprising:

a first switch;
a plurality of second switches;
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a first driving unit driving the first switch;
a plurality of second driving units driving respectively
the plurality of second switches;
an output voltage detection unit detecting an output
voltage; and
a selection unit stopping part or all of the plurality of
second driving units in accordance with the output
voltage detected by the output voltage detection unit.

(Note19)

[0136] A switching converter comprising:

a plurality of first switches;
a second switch;
a plurality of first driving units driving respectively the
plurality of first switches;
a second driving unit driving the second switch;
a voltage difference detection unit detecting an input/
output voltage difference; and
a selection unit stopping part of the plurality of first
driving units in accordance with the input/output volt-
age difference detected by the voltage difference de-
tection unit.

(Note20)

[0137] A switching converter comprising:

a first switch;
a plurality of second switches;
a first driving unit driving the first switch;
a plurality of second driving units driving respectively
the plurality of second switches;
a voltage difference detection unit detecting an input/
output voltage difference; and
a selection unit stopping part or all of the plurality of
second driving units in accordance with the input/
output voltage difference detected by the voltage dif-
ference detection unit.

(Note21)

[0138] A switching converter comprising:

a plurality of first switches;
a plurality of second switches;
a plurality of first driving units driving respectively the
plurality of first switches;
a plurality of second driving units driving respectively
the plurality of second switches;
a load current detection unit detecting a load current;
and
a selection unit stopping part of the plurality of first
driving units and stopping part or all of the plurality
of second driving units in accordance with the load
current detected by the load current detection unit.

(Note 22)

[0139] A switching converter comprising:

a plurality of first switches;
a plurality of second switches;
apluralityof first driving units driving respectively the
plurality of first switches;
a plurality of second driving units driving respectively
the plurality of second switches;
an input voltage detection unit detecting an input volt-
age; and
a selection unit stopping part of the plurality of first
driving units and stopping part or all of the plurality
of second driving units in accordance with the input
voltage detected by the input voltage detection unit.

(Note23)

[0140] A switching converter comprising:

a plurality of first switches;
a plurality of second switches;
a plurality of first driving units driving respectively the
plurality of first switches;
a plurality of second driving units driving respectively
the plurality of second switches;
an output voltage detection unit detecting an output
voltage; and
a selection unit stopping part of the plurality of first
driving units and stopping part or all of the plurality
of second driving units in accordance with the output
voltage detected by the output voltage detection unit.

(Note24)

[0141] A switching converter comprising:

a plurality of first switches;
a plurality of second switches;
apluralityof first drivingunits driving respectively the
plurality of first switches;
a plurality of second driving units driving respectively
the plurality of second switches;
a voltage difference detection unit detecting an input/
output voltage difference; and
a selection unit stopping part of the plurality of first
driving units and stopping part or all of the plurality
of second driving units in accordance with the input/
output voltage difference detected by the voltage dif-
ference detection unit.

(Note25)

[0142] An electronic device including a switching con-
verter and a load operated by an output from the switch-
ing converter,
the switching converter comprising:
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a plurality of first switches;
a second switch;
a plurality of first driving units driving respectively the
plurality of first switches;
a second driving unit driving the second switch;
a load current detection unit detecting a load current;
and
a selection unit stopping part of the plurality of first
driving units in accordance with the load current de-
tected by the load current detection unit.

(Note26)

[0143] An electronic device including a switching con-
verter and a load operated by an output from the switch-
ing converter,
the switching converter comprising:

a first switch;
a plurality of second switches;
a first driving unit driving the first switch;
a plurality of second driving units driving respectively
the plurality of second switches;
a load current detection unit detecting a load current;
and
a selection.unit stopping part or all of the plurality of
second driving units in accordance with the load cur-
rent detected by the load current detection unit.

(Note27)

[0144] An electronic device including a switching con-
verter and a load operated by an output from the switch-
ing converter,
the switching converter comprising:

a plurality of first switches;
a second switch;
a pluralityof first driving units driving respectively the
plurality of first switches;
a second driving unit driving the second switch;
an input voltage detection unit detecting an input volt-
age; and
a selection unit stopping part of the plurality of first
driving units in accordance with the input voltage de-
tected by the input voltage detection unit.

(Note28)

[0145] An electronic device including a switching con-
verter and a load operated by an output from the switch-
ing converter,
the switching converter comprising:

a first switch;
a plurality of second switches;
a first driving unit driving the first switch;
a plurality of second driving units driving respectively

the plurality of second switches;
an input voltage detection unit detecting an input volt-
age; and
a selection unit stopping part or all of the plurality of
second driving units in accordance with the input
voltage detected by the input voltage detection unit.

(Note29)

[0146] An electronic device including a switching con-
verter and a load operated by an output from the switch-
ing converter,
the switching converter comprising:

a plurality of first switches;
a second switch;
a plurality of first driving units driving respectively the
plurality of first switches;
a second driving unit driving the second switch;
an output voltage detection unit detecting an output
voltage; and
a selection unit stopping part of the plurality of first
driving units in accordance with the output voltage
detected by the output voltage detection unit.

(Note30)

[0147] An electronic device including a switching con-
verter and a load operated by an output from the switch-
ing converter,
the switching converter comprising:

a first switch;
a plurality of second switches;
a first driving unit driving the first switch;
a plurality of second driving units driving respectively
the plurality of second switches;
an output voltage detection unit detecting an output
voltage; and
a selection unit stopping part or all of the plurality of
second driving units in accordance with the output
voltage detected by the output voltage detection unit.

(Note31)

[0148] An electronic device including a switching con-
verter and a load operated by an output from the switch-
ing converter,
the switching converter comprising:

a plurality of first switches;
a second switch;
a plurality of first driving units driving respectively the
plurality of first switches;
a second driving unit driving the second switch;
a voltage difference detection unit detecting an input/
output voltage difference; and
a selection unit stopping part of the plurality of first
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driving units in accordance with the input/output volt-
age difference detected by the voltage difference de-
tection unit.

(Note32)

[0149] An electronic device including a switching con-
verter and a load operated by an output from the switch-
ing converter,
the switching converter comprising:

a first switch;
a plurality of second switches;
a first driving unit driving the first switch;
a plurality of second driving units driving respectively
the plurality of second switches;
a voltage difference detection unit detecting an input/
output voltage difference; and
a selection unit stopping part or all of the plurality of
second driving units in accordance with the input/
output voltage difference detected by the voltage dif-
ference detection unit.

(Note33)

[0150] An electronic device including a switching con-
verter and a load operated by an output from the switch-
ing converter,
the switching converter comprising:

a plurality of first switches;
a plurality of second switches;
apluralityof first driving units driving respectively the
plurality of first switches;
a plurality of second driving units driving respectively
the plurality of second switches;
a load current detection unit detecting a load current;
and
a selection unit stopping part of the plurality of first
driving units and stopping part or all of the plurality
of second driving units in accordance with the load
current detected by the load current detection unit.

(Note34)

[0151] An electronic device including a switching con-
verter and a load operated by an output from the switch-
ing converter,
the switching converter comprising:

a plurality of first switches;
a plurality of second switches;
apluralityof first driving units driving respectively the
plurality of first switches;
a plurality of second driving units driving respectively
the plurality of second switches;
an input voltage detection unit detecting an input volt-
age; and

a selection unit stopping part of the plurality of first
driving
units and stopping part or all of the plurality of second
driving units in accordance with the input voltage de-
tected by the input voltage detection unit.

(Note35)

[0152] An electronic device including a switching con-
verter and a load operated by an output from the switch-
ing converter,
the switching converter comprising:

a plurality of first switches;
a plurality of second switches;
a plurality of first driving units driving respectively the
plurality of first switches;
a plurality of second driving units driving respectively
the plurality of second switches;
an output voltage detection unit detecting an output
voltage; and
a selection unit stopping part of the plurality of first
driving units and stopping part or all of the plurality
of second driving units in accordance with the output
voltage detected by the output voltage detection unit.

(Note36)

[0153] An electronic device including a switching con-
verter and a load operated by an output from the switch-
ing converter,
the switching converter comprising:

a plurality of first switches;
a plurality of second switches;
a plurality of first driving units driving respectively the
plurality of first switches;
a plurality of second driving units driving respectively
the plurality of second switches;
a voltage difference detection unit detecting an input/
output voltage difference; and
a selection unit stopping part of the plurality of first
driving units and stopping part or all of the plurality
of second driving units in accordance with the input/
output voltage difference detected by the voltage dif-
ference detection unit.

(Note 37)

[0154] A switching circuit includes:

an A-coil connected to the output terminal;
a first A-switch switching electric power outputted
via the A-coil;
a second A-switch making rectification so as to be-
come an ON-state alternately with the first A-switch;
anA-drivingunit driving the firstA-switch and the sec-
ondA-switch alternately;
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a B-coil connected in series to the A-coil; and
a first B-switch switching the electric power outputted
via the B-coil and the A-coil. (10)

(Note 38)

[0155] A switching converter includes:

an A-coil connected to the output terminal;
a first A-switch switching electric power outputtedvia
the A-coil;
a second A-switch making rectification so as to be-
come an ON-state alternately with the first A-switch;
an A-driving unit driving the first A-switch and the
second B-switch alternately;
a B-coil connected in series to the A-coil;
a first B-switch switching the electric power outputted
via the B-coil and the A-coil;
a second B-switch making the rectification so as to
become an ON-state alternately with the first B-
switch;
an A-driving unit driving the first B-switch and the
second B-switch alternately; and
a selection unit causing the A-driving unit and the B-
driving unit to drive selectively. (11)

(Note 39)

[0156] A switching converter according to Note 38,
wherein the first A-switch and the second A-switch is set
to have a larger capacity than the first B-switch and the
second B-switch have, and
the selection unit drives the A-driving unit when an output
load is higher than a predetermined value and drives the
B-driving unit when the output load is equal to or lower
than the predetermined value. (12)

(Note 40)

[0157] A switching converter according to Note 38 or
39, wherein the A-coil may be set to have a larger capacity
than the B-coil, and
the selection unit drives the A-driving unit when the output
load is higher than a predetermined value and drives the
B-driving unit when the output load is equal to or lower
than the predetermined value. (13)

(Note 41)

[0158] A switching converter according to Note 40,
wherein the A-coil has a lower inductance than the B-
coil. (14)

(Note 42)

[0159] A switching converter according to any one of
Notes 38 through 41, wherein the A-driving unit is set to
have a larger capacity than the B-driving unit, and

the selection unit drives the A-driving unit when the output
load is higher than a predetermined value and drives the
B-driving unit when the output load is equal to or lower
than the predetermined value. (15)

(Note 43)

[0160] A switching converter according to any one of
Notes 38 through 42, wherein the A-coil extends from
one terminal of the single coil up to a middle point thereof,
and the B-coil extends from the middle point up to the
other terminal thereof. (16)

(Note 44)

[0161] A switching converter according to any one of
Notes 38 through 43, wherein the selection unit receives
information representing an operating state of a load-
sided circuit, and drives the A-driving unit or the B-driving
unit in accordance with the information. (17)

(Note 45)

[0162] A switching converter according to any one of
Notes 38 through 44, wherein the selection unit drives
the A-driving unit or the B-driving unit in accordance with
an output current. (18)

(Note 46)

[0163] A switching converter includes:

a first A-FET having a drain terminal that is connect-
ed to an input terminal;
a second A-FET having a drain terminal that is con-
nected to a source terminal of the first A-FET, and a
source terminal that is connected to the ground;
an A-driving unit connected to gate terminals of the
first A-FET and of the second A-FET, and driving the
first A-FET and the second A-FET alternately;
an A-coil having one terminal that is connected to an
A-oscillation part to which the source terminal of the
first A-FET and the drain terminal of the second A-
FET are connected, and having the other terminal
that is connected to an output terminal;
a first B-FET having a drain terminal that is connect-
ed to an input terminal;
a second B-FET having a drain terminal that is con-
nected to the source terminal of the first B-FET and
a source terminal that is connected to the ground;
a B-driving unit connected to gate terminals of the
first B-FET and of the second B-FET, and driving the
first B-FET and the second B-FET alternately;
a B-coil having one terminal that is connected to an
B-oscillation part to which the source terminal of the
first B-FET and the drain terminal of the second B-
FET are connected, and having the other terminal
that is connected to A-oscillation part; and
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a selection unit selectively driving the A-driving unit
and the B-driving unit. (19)

(Note 47)

[0164] An electronic device having a switching con-
verter and a load operating by an output from the switch-
ing converter,
the switching converter including:

an A-coil connected to the output terminal;
a first A-switch switching electric power outputted
via the A-coil;
a second A-switch making rectification so as to be-
come an ON-state alternately with the first A-switch;
anA-driving unit driving the first A-switch and the sec-
ond B-switch alternately;
a B-coil connected in series to the A-coil;
a first B-switch switching the electric power outputted
via the B-coil and the A-coil;
a second B-switch making the rectification so as to
become an ON-state alternately with the first B-
switch;
anA-driving unit driving the first B-switch and the sec-
ondB-switch alternately; and
a selection unit causing the A-driving unit and the B-
driving unit to drive selectively. (20)

[Industrial Applicability]

[0165] The invention can be applied to all types of elec-
tronic devices such as computers, cellular phones, video
cameras, network devices, audio devices, etc. that utilize
the DC power.

Claims

1. A switching converter (1b) including:

an A-coil (L1) connected to an output terminal
(10b);
a first A-switch (11a) for switching electric power
outputted via the A-coil;
a second A-switch (12a) for making rectification
so as to become an ON-state alternately with
the first A-switch;
an A-driving unit (26a) for driving the first A-
switch and the second A-switch alternately;
characterized in that the switching converter
further includes
a B-coil (L2) connected in series to the A-coil;
a first B-switch (11b) for switching the electric
power outputted via the B-coil and the A-coil;
a second B-switch (12b) for making the rectifi-
cation so as to become an ON-state alternately
with the first B-switch;
a B-driving unit (26b) for driving the first B-switch

and the second B-switch alternately; and
a selection unit (17) for causing the A-driving
unit and the B-driving unit to drive selectively.

2. The switching converter according to Claim 1,
wherein the first A-switch (11a) and the second A-
switch (12a) are set to have a larger capacity than
the first B-switch (11b) and the second B-switch
(12b), and the selection unit (17) drives the A-driving
unit (26a) when an output load is higher than a pre-
determined value and drives the B-driving unit (26b)
when the output load is equal to or lower than the
predetermined value.

3. The switching converter according to Claim 1,
wherein the A-coil (L1) is set to have a larger capacity
than the B-coil (L2), and the selection unit (17) drives
the A-driving unit (26a) when the output load is higher
than a predetermined value and drives the B-driving
unit (26b) when the output load is equal to or lower
than the predetermined value.

4. The switching converter according to Claim 3,
wherein the A-coil (L1) has a lower inductance than
the B-coil (L2).

5. The switching converter according to any preceding
Claim, wherein the A-driving unit (26a) is set to have
a larger capacity than the B-driving unit (26b), and
the selection unit (17) drives the A-driving unit when
the output load is higher than a predetermined value
and drives the B-driving unit when the output load is
equal to or lower than the predetermined value.

6. The switching converter according to any one of
Claims 1 through 4, wherein the selection unit (17)
receives information representing an operating state
of a load-sided circuit, and drives the A-driving unit
(26a) or the B-driving unit (26b) in accordance with
the information.

7. The switching converter according to any one of
Claims 1 through 4, wherein the selection unit (17)
drives the A-driving unit (26a) or the B-driving (26b)
unit in accordance with an output current.

8. The switching converter according to Claim 1,
wherein
the first A-switch (11a) is a first A-FET having a drain
terminal that is connected to an input terminal;
the second A-switch (12a) is a second A-FET having
a drain terminal that is connected to a source terminal
of the first A-FET, and a source terminal that is con-
nected to ground;
the A-driving unit (26a) is connected to gate termi-
nals of the first A-FET and of the second A-FET, and
drives the first A-FET and the second A-FET alter-
nately;
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the A-coil (L1) has one terminal that is connected to
an A-oscillation part (31a) to which the source ter-
minal of the first A-FET and the drain terminal of the
second A-FET are connected, and has another ter-
minal that is connected to an output terminal;
the first B-switch is a first B-FET having a drain ter-
minal that is connected to the input terminal;
the second B-switch is a second B-FET having a
drain terminal that is connected to the source termi-
nal of the first B-FET and a source terminal that is
connected to ground;
the B-driving unit (26b) is connected to gate termi-
nals of the first B-FET and of the second B-FET, and
drives the first B-FET and the second B-FET alter-
nately;
the B-coil (L2) has one terminal that is connected to
an B-oscillation part (31b) to which the source ter-
minal of the first B-FET and the drain terminal of the
second B-FET are connected, and has another ter-
minal that is connected to A-oscillation part; and
the selection unit (17) selectively drives the A-driving
unit and the B-driving unit.

9. An electronic device having a switching converter
(1b) according to Claim 1 and a load operating by
an output from the switching converter.

Patentansprüche

1. Schaltkonverter (1b) mit:

einer A-Spule (L1), die mit einen Ausgangsan-
schluss (10b) verbunden ist;
einem ersten A-Schalter (11a) zum Umschalten
von elektrischer Energie, die über die A-Spule
ausgegeben wird;
einem zweiten A-Schalter (12a) zum Vorneh-
men einer Gleichrichtung, um alternierend mit
dem ersten A-Schalter einen EIN-Zustand zu er-
reichen;
einer A-Antriebseinheit (26a) zum alternieren-
den Antreiben des ersten A-Schalters und des
zweiten A-Schalters;
dadurch gekennzeichnet, dass der Schalt-
konverter ferner enthält:

eine B-Spule (L2), die mit der A-Spule seriell
verbunden ist;
einen ersten B-Schalter (11b) zum Um-
schalten der elektrischen Energie, die über
die B-Spule und die A-Spule ausgegeben
wird;
einen zweiten B-Schalter (12b) zum Vor-
nehmen einer Gleichrichtung, um alternie-
rend mit dem ersten B-Schalter einen EIN-
Zustand zu erreichen;
eine B-Antriebseinheit (26b) zum alternie-

renden Antreibei des ersten B-Schaltelters
und des zweiten B-Schalters; und
eine Selektionseinheit (17) zum Bewirken,
dass die A-Antriebseinheit und die B-An-
triebseinheit selektiv antreiben.

2. Schaltkonverter nach Anspruch 1,
bei dem der erste A-Schalter (11a) und der zweite
A-Schalter (12a) eingestellt sind, um eine größere
Kapazität als der erste B-Schalter (11b) und der
zweite B-schalter (12b) zu halben, und die Selekti-
onseinheit (17) die A-Antriebseinheit (26a) antreibt,
wenn eine Ausgangslast höher als ein vorbestimm-
ter Wert ist, und die B-Antriebseinheit (26b) antreibt,
wenn die Ausgangslast kleiner gleich dem vorbe-
stimmten Wert ist.

3. Schaltkonverter nach Anspruch 1,
bei dem die A-Spule (L1) eingestellt ist, um eine grö-
ßere Kapazität als die B-Spule (L2) zu haben, und
die Selektionseinheit (17) die A-Antriebseinheit
(26a) antreibt, wenn die Ausgangslast höher als ein
vorbestimmter Wert ist, und die B-Antriebseinhcit
(26b) antreibt, wenn die Ausgangslast kleiner gleich
dem vorbestimmten Wert ist.

4. Schaltkonverter nach Anspruch 3,
bei dem die A-Spule (L1) eine niedrigere Induktivität
als die B-Spule (L2) hat.

5. Schaltkonverter nach einem vorhergehenden An-
spruch, bei dem die A-Antriebseinheit (26a) einge-
stellt ist, um eine größere Kapazität als die B-An-
triebseinheit (26b) zu haben, und die Selektionsein-
heit (17) die A-Antriebseinheit antreibt, wenn die
Ausgangslast höher als ein vorbestimmter Wert ist,
und die B-Antriebseinheit antreibt, wen die Aus-
gangslast kleiner gleich dem vorbestimmten Wert
ist.

6. Schaltkonverter nach einem der Ansprüche 1 bis 1,
bei dem die Selektionseinheit (17) Informationen
empfängt, die einen Operationszustand einer last-
seitigen Schaltung darstellen, und die A-Antriebs-
einheit (26a) oder die B-Antriebseinheit (26b) gemäß
den Informationen antreibt.

7. Schaltkonverter nach einem der Ansprüche 1 bis 4,
bei dem die Selektionseinheit (17) die A-Antriebs-
einheit (26a) oder die B-Antriebseinheit (26b) gemäß
einem Ausgangsstrom antreibt.

8. Schaltkonverter nach Anspruch 1, bei dem
der erste A-Schaltcr (11a) ein erster A-FET ist, der
einen Drain-Anschluss hat, der mit einem Eingangs-
anschluss verbunden ist;
der zweite A-Schalter (12a) ein zweiter A-FET ist,
der einen Drain-Anschluss hat, der mit einem Sour-
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ce-Anschluss des ersten A-FET verbunden ist, und
einen Source-Anschluss, der mit Erde verbunden ist;
die A-Antriebseinheit (26a) mit Gate-Anschlüssen
des ersten A-FET und des zweiten A-FET verbunden
ist und den ersten A-FET und den zweiten A-FET
alternierend antreibt;
die A-Spule (L1) einen Anschluss hat, der mit einem
A-Oszillationsteil (31a) verbunden ist, mit dem der
source-Anschluss des ersten A-FET und der Drain-
Anschluss des zweiten A-FET verbunden sind, und
einen anderen Anschluss hat, der mit einem Aus-
gangsanschluss verbunden ist;
der erste B-Schalter ein erster B-FET ist, der einen
Drain-Anschluss hat, der mit dem Eingangsan-
schluss verbunden ist;
der zweite B-Schalter ein zweiter B-FET ist, der ei-
nen Drain-Anschluss hat, der mit dem Source-An-
schluss des ersten B-FET verbunden ist, und einen
Source-Anschluss, der mit Erde verbunden ist;
die B-Antriebseinheit (26b) mit Gate-Anschlüssen
des ersten B-FET und des zweiten B-FET verbunden
ist und den ersten B-FET und den zweiten B-FET
alternierend antreibt;
die B-Spule (L2) einen Anschluss hat, der mit einem
B-Oszillationsteil (31b) verbunden ist, mit dem der
Source-Anschluss des ersten B-FET und der Drain-
Anschluss des zweiten B-FET verbunden sind, und
einen anderen Anschluss hat, der mit dem A-Oszil-
lationsteil verbunden ist; und
die Selektionseinheit (17) die A-Antriebseinheit und
die B-Antriebseinheit selektiv antreibt.

9. Elektronische Vorrichtung mit einem Schaltkonver-
ter (1b) nach Anspruch 1 und einer Last, die durch
eine Ausgabe von dem Schaltkonverter arbeitet.

Revendications

1. Convertisseur de commutation (1b) comprenant :

une bobine A (L1) reliée à une borne de sortie
(10b)
un premier commutateur A (11a) destiné à com-
muter l’énergie électrique sortie par l’intermé-
diaire de la bobine A ;
un second commutateur A (12a) destiné à ef-
fectuer une rectification de manière à passer
dans un état activé en alternance avec le pre-
mier commutateur A ;
une unité d’entraînement A (26a) destinée à en-
traîner le premier commutateur A et le second
commutateur A en alternance ;
caractérisé en ce que le convertisseur de com-
mutation comprend en outre
une bobine B (L2) reliée en série à la bobine A ;
un premier commutateur B (11b) destiné à com-
muter l’énergie électrique sortie par l’intermé-

diaire de la bobine B et la bobine A ;
un second commutateur B (12b) destiné à ef-
fectuer la rectification de manière à passer dans
un état activé en alternance avec le premier
commutateur B ;
une unité d’entraînement B (26b) destinée à en-
traîner le premier commutateur B et le second
commutateur B en alternance ; et
une unité de sélection (17) destinée à amener
l’unité d’entraînement A et l’unité d’entraîne-
ment B à entraîner de façon sélective.

2. Convertisseur de commutation selon la revendica-
tion 1, dans lequel le premier commutateur A (11a)
et le second commutateur A (12a) sont réglés pour
avoir une plus grande capacité que le premier com-
mutateur B (11b) et que le second commutateur B
(12b), et l’unité de sélection (17) entraîne l’unité d’en-
traînement A (26a) lorsqu’une charge de sortie est
supérieure à une valeur prédéterminée et entraîne
l’unité d’entraînement B (26b) lorsque la charge de
sortie est inférieure ou égale à la valeur prédétermi-
née.

3. Convertisseur de commutation selon la revendica-
tion 1, dans lequel la bobine A (L1) est réglée pour
avoir une plus grande capacité que la bobine B (L2),
et l’unité de sélection (17) entraîne l’unité d’entraî-
nement A (26a) lorsque la charge de sortie est su-
périeure à une valeur prédéterminée et entraîne
l’unité d’entraînement B (26b) lorsque la charge de
sortie est inférieure ou égale à la valeur prédétermi-
née.

4. Convertisseur de commutation selon la revendica-
tion 3, dans lequel la bobine A (L1) a une inductance
inférieure à la bobine B (L2).

5. Convertisseur de commutation selon l’une quelcon-
que des revendications précédentes, dans lequel
l’unité d’entraînement A (26a) est réglée pour avoir
une plus grande capacité que l’unité d’entraînement
B (26b), et l’unité de sélection (17) entraîne l’unité
d’entraînement A lorsque la charge de sortie est su-
périeure à une valeur prédéterminée et entraîne
l’unité d’entraînement B lorsque la charge de sortie
est inférieure ou égale à la valeur prédéterminée.

6. Convertisseur de commutation selon l’une quelcon-
que des revendications 1 à 4, dans lequel l’unité de
sélection (17) reçoit des informations représentant
un état de fonctionnement d’un circuit côté charge,
et entraîne l’unité d’entraînement A (26a) ou l’unité
d’entraînement B (26b) conformément aux informa-
tions.

7. Convertisseur de commutation selon l’une quelcon-
que des revendications 1 à 4, dans lequel l’unité de
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sélection (17) entraîne l’unité d’entraînement A (26a)
ou l’unité d’entraînement B (26b) conformément à
un courant de sortie.

8. Convertisseur de commutation selon la revendica-
tion 1, dans lequel
le premier commutateur A (11a) est un premier FET
A ayant une borne de drain qui est reliée à une borne
d’entrée ;
le second commutateur A (12a) est un second FET
A ayant une borne de drain qui est reliée à une borne
de source du premier FET A, et une borne de source
qui est reliée à la terre ;
l’unité d’entraînement A (26a) est reliée à des bornes
de grille du premier FET A et du second FET A, et
entraîne le premier FET A et le second FET A en
alternance ;
la bobine A (L1) comporte une borne qui est reliée
à une partie d’oscillation A (31a) à laquelle sont re-
liées la borne de source du premier FET A et la borne
de drain du second FET A, et une autre borne qui
est reliée à une borne de sortie ;
le premier commutateur B est un premier FET B
ayant une borne de drain qui est reliée à la borne
d’entrée ;
le second commutateur B est un second FET B ayant
une borne de drain qui est reliée à la borne de source
du premier FET B, et une borne de source qui est
reliée à la terre ;
l’unité d’entraînement B (26b) est reliée à des bornes
de grille du premier FET B et du second FET B, et
entraîne le premier FET B et le second FET B en
alternance ;
la bobine B (L2) comporte une borne qui est reliée
à une partie d’oscillation B (31b) à laquelle sont re-
liées la borne de source du premier FET B et la borne
de drain du second FET B, et une autre borne qui
est reliée à la partie d’oscillation A ; et
l’unité de sélection (17) entraîne sélectivement l’uni-
té d’entraînement A et l’unité d’entraînement B.

9. Dispositif électronique comportant un convertisseur
de commutation (1b) selon la revendication 1 et une
charge fonctionnant par une sortie issue du conver-
tisseur de commutation.

39 40 



EP 1 703 626 B1

22



EP 1 703 626 B1

23



EP 1 703 626 B1

24



EP 1 703 626 B1

25



EP 1 703 626 B1

26



EP 1 703 626 B1

27



EP 1 703 626 B1

28



EP 1 703 626 B1

29



EP 1 703 626 B1

30



EP 1 703 626 B1

31



EP 1 703 626 B1

32



EP 1 703 626 B1

33



EP 1 703 626 B1

34

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2003284333 A [0008]
• JP 2003319649 A [0008]

• US 2002136030 A1 [0008]


	bibliography
	description
	claims
	drawings

