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(57) ABSTRACT 

A comparator 5 changes an output signal from to [L] 
when a voltage drop VR occurring at a current sensing 
resistance Rsens becomes greater than a reference voltage 
VS by a current IL. When the output signal of the compara 
tor 5 is [H], a control circuit 1 outputs a control signal of a 
duty ratio responsive to the voltage deviation signal output 
ted from a differential ampli?cation circuit 4 to a switching 
element 2. When the output signal of the comparator 5 is [L], 
the control circuit 1 outputs a control signal, which turns off 
the switching element 2, to the switching element 2. When 
the switching element 2 is switched, the control circuit 1 
connects a ?lter F of a large time constant to the input side 
of the comparator 5 by switching off a switching element Tr1 
in a predetermined period of time. 
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DC/DC CONVERTER FOR SUPPRESSING 
EFFECTS OF SPIKE NOISE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to DC/DC converters. 
More particularly, the present invention relates to DC/DC 
converters that prevent undesired effects When spike noise is 
generated Within the circuit. 

[0003] 2. Description of the Related Art 

[0004] ADC/DC converter taught by US. Pat. No. 5,481, 
178 is shoWn in FIG. 6 and includes a control circuit 1, a 
sWitching element 2, such as an MOS type electric ?eld 
effect transistor (MOSFET), a coil L, a current sensing 
resistance Rsens, a capacitor C1, a differential ampli?er 4 
and a comparator 5. The comparator 5 outputs a “loW” signal 
[L] When a voltage drop VR across the current sensing 
resistor Rsens caused by current IL is greater than the 
reference voltage VS. The comparator 5 outputs a “high” 
signal When the voltage drop VR is less than the 
reference voltage VS. 

[0005] When the output of the comparator 5 is [H], the 
control circuit 1 communicates a control signal to the gate of 
the sWitching element 2 With a duty ratio that is responsive 
to the difference betWeen voltage V1 (obtained by dividing 
the output voltage Vout) and reference voltage Vref. On the 
other hand, When the output of the comparator 5 is [L], the 
control circuit 1 outputs a control signal that turns off the 
sWitching element 2. 

[0006] In a voltage controlled DC/DC converter, the ref 
erence voltage VS is set to a predetermined value. Therefore, 
the comparator 5 operates such that the current IL is limited 
to a predetermined upper value regardless of the voltage 
difference betWeen V1 and Vref. 

[0007] On the other hand, in a current controlled DC/DC 
converter, the reference voltage VS is adjusted in compli 
ance With the voltage difference betWeen V1 and Vref. For 
this reason, the comparator 5 causes a large current to How 
When the voltage difference is large, and operates so that the 
current is suppressed to a small current When the voltage 
difference is small. 

SUMMARY OF THE INVENTION 

[0008] As discussed further beloW, hoWever, such DC/DC 
converters are susceptible to undesired effects due to spike 
noise generated by the coil When the sWitching element is 
sWitched. Therefore, it is an object of the present invention 
to provide an improved DC/DC converter. 

[0009] In one aspect of the present invention, a DC/DC 
converter is taught that can adequately control the output 
voltage regardless of any spike noise generated When a 
sWitching element is sWitched and Without delaying the 
response rate of a current limiting circuit. 

[0010] In one preferred means for achieving this aspect, a 
DC/DC converter is taught that includes a sWitch (or a 
sWitching element), a coil coupled to the sWitch, a circuit for 
sensing that a current sensing signal responsive to a current 
?oWing in the coil has become equal to or greater than a 
predetermined current value, a control circuit for controlling 
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the sWitch in response to the output signal of the current 
sensing circuit and a changing circuit for preventing the 
current sensing circuit from operating adversely due to any 
spike noise generated When the sWitch is sWitched. As 
discussed herein, a variety of embodiments can be utiliZed 
to practice this aspect of the present teachings. 

[0011] DC/DC converter circuits that have a circuit to 
prevent spike noise from affecting the operation are highly 
desirable to prevent adverse operation of the DC/DC con 
verter. In addition, the present teachings provide DC/DC 
converters that can operate Without delays or other interrup 
tions. 

[0012] Other objects and advantages of the present inven 
tion can be more fully understood by reading the detailed 
description of invention and the claims With reference to the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a circuit diagram of a ?rst representative 
embodiment of the invention; 

[0014] FIG. 2 is a circuit diagram of signi?cant aspects of 
a second representative embodiment of the invention; 

[0015] FIG. 3 is a circuit diagram of signi?cant aspects of 
a third representative embodiment of the invention; 

[0016] FIG. 4 is a circuit diagram of signi?cant aspects of 
a fourth representative embodiment of the invention; 

[0017] FIG. 5 is a circuit diagram of signi?cant aspects of 
a ?fth representative embodiment of the invention; 

[0018] FIG. 6 is a circuit diagram of a knoWn DC/DC 
converter; 

[0019] FIG. 7 is a current Waveform diagram generated by 
the knoWn DC/DC converter; and 

[0020] FIG. 8 is a circuit diagram of a siXth representative 
embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0021] In the knoWn DC/DC converter illustrated in FIG. 
6, the inventors have found that spike noise occurs at the 
moment When the sWitching element 2 is sWitched (from ON 
to OFF or from OFF to ON) in response to a control signal 
generated by the control circuit 1. This spike noise is 
believed to be the result of the inherent parasitic capacitance 
CX of coil L, Which parasitic capacitance is shoWn in broken 
lines in FIG. 6. When the sWitching element 2 is sWitched, 
the current IL ?oWing in the coil L changes. This current 
change coupled With the parasitic capacitance CX of the coil 
L is believed to be the cause of the spike noise. 

[0022] FIG. 7 shoWs hoW the current IL ?oWing through 
the coil L is affected in response to the spike noise. In 
particular, negative spike noise SPoff is instantaneously 
generated When the sWitching element 2 is sWitched from 
ON to OFF, and positive spike noise SPon is instantaneously 
generated When the sWitching element 2 is sWitched from 
OFF to ON. If the level of the spike noise SPon is too high, 
the current IL ?oWing in the coil L Will instantaneously 
eXceed the upper limit Lu of current responsive to the 
reference voltage VS. As a result, the output of the com 
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parator 5 Will become [L] and the control circuit 1 generates 
a signal that turns off the sWitching element 2 immediately 
after the sWitching element 2 Was turned on. If the voltage 
difference betWeen the voltage V1 and the reference voltage 
Vref is large When the sWitching element 2 is turned off, the 
output voltage Vout Will not be raised. Therefore, the 
DC/DC converter Will not operate ef?ciently as desired. 

[0023] In order to prevent the comparator 5 from gener 
ating a loW signal [L] as a result of positive spike noise 
SPon, a ?lter may be connected to the input side of the 
comparator 5 to absorb the spike noise SPon. HoWever, a 
?lter With a ?xed time constant may not be suitable, because 
the response rate of the comparator 5 may be decreased 
during the usual operation of the DC/DC converter, thereby 
diminishing the operability of the entire circuit. 

[0024] In order to overcome this problem of the knoWn 
DC/DC converter, an improved DC/DC converter is taught 
Which includes: a sWitch, a coil coupled to the sWitch, a ?rst 
circuit that is capable of sensing When a current ?oWing in 
the coil becomes equal to or greater than a predetermined 
current value, a second circuit that can communicate sWitch 
ing signals to the sWitch based upon an output signal of the 
?rst circuit and a third circuit that prevents the ?rst circuit 
from operating adversely as a result of spike noise generated 
by the sWitch. Preferably, this third circuit suppresses the 
effects of spike noise, but does not substantially adversely 
affect the overall performance of the DC/DC converter. 

[0025] Various embodiments of this preferred embodi 
ment may be constructed Without departing from the spirit of 
these teachings. For eXample, the third circuit may delay the 
response speed of the ?rst circuit When the sWitch is oper 
ated. The DC/DC converter may include a ?lter circuit 
connected to the input of the ?rst circuit and the third circuit 
may function to increase the time constant of the ?lter circuit 
When the sWitch operated. HoWever, When the sWitch is not 
operated, the time constant of the ?lter is reduced to improve 
the response rate of the ?rst circuit. 

[0026] The third circuit may change an offset value of the 
?rst circuit When the sWitch is operated. In the alternative, 
the third circuit may short-circuit the ?rst circuit, so as to 
disable its operation When the sWitch is operated. 

[0027] The DC/DC converter also may include a current 
source for providing a current to offset spike noise current 
that is applied to the ?rst circuit, Which spike noise current 
is generated by spike noise from the coil When the sWitch is 
operated. The third circuit may couple the current source to 
the ?rst circuit When the sWitch is operated. 

[0028] The DC/DC converter could instead include a 
current source connected to the ?rst circuit, Which current 
source outputs a current to offset a current sensing signal 
applied to the ?rst circuit as a result of spike noise generated 
When the sWitching means is sWitched. The third circuit may 
increase the current value of the current source When the 
sWitching means is sWitched. 

[0029] Preferably, the third circuit operates When the 
sWitch is sWitched from OFF to ON. Further, the second 
circuit and the third circuit may be integrally formed. 

[0030] The DC/DC converter may include a voltage sens 
ing means for outputting a voltage difference signal betWeen 
the voltage sensing signal responsive to the output voltage of 

Sep. 20, 2001 

the DC/DC converter and a predetermined voltage value. 
The second circuit may control the sWitch in compliance 
With the voltage difference signal When the current sensing 
signal is less than a predetermined current value. The second 
circuit may turn off the sWitch if the current sensing signal 
is greater than the predetermined current value. 

[0031] Each of the additional features disclosed above and 
beloW may be utiliZed separately or in conjunction With 
other features to provide improved DC/DC converters and 
methods for making and using the same. Representative 
eXamples of the present invention, Which examples utiliZe 
many of these additional features and method steps in 
conjunction, Will noW be described in detail With reference 
to the draWings. This detailed description is merely intended 
to teach a person of skill in the art further details for 
practicing preferred aspects of the present teachings and is 
not intended to limit the scope of the invention. Only the 
claims de?ne the scope of the claimed invention. Therefore, 
combinations of features and steps disclosed in the folloW 
ing detail description may not be necessary to practice the 
invention in the broadest sense, and are instead taught 
merely to particularly describe representative and preferred 
embodiments of the invention. 

[0032] FIG. 1 shoWs a detailed circuit diagram of a ?rst 
representative embodiment of an improved DC/DC con 
verter Which has a control circuit 1, a sWitch or sWitching 
element 2, such as an MOS type electric ?eld effect tran 
sistor (MOSFET), a coil L, a current sensing resistance or 
resistor Rsens, a differential ampli?cation circuit or differ 
ential ampli?er 4, and a comparison circuit or a comparator 
5. 

[0033] When the sWitching element 2 is biased on in this 
DC/DC converter, current IL ?oWs via the sWitching ele 
ment 2, coil L, and through the current sensing resistance 
Rsens from a DC voltage source Vin. On the other hand, 
When the sWitching element 2 is biased off, the DC voltage 
source is de-coupled from the coil L and instead, current IL 
?oWs by discharge of energy accumulated in the coil L. The 
capacitor Cl acts as a ?lter to smooth the current IL and 
couples the output voltage Vout from an output terminal 3 to 
a load. Vout is also fedback to the differential ampli?er 4. 

[0034] The differential ampli?er 4 outputs to the control 
circuit 1 a voltage signal based upon the difference betWeen 
(1) voltage V1, Which is obtained by dividing the output 
voltage Vout by resistors R1 and R2, and (2) reference 
voltage Vref. The comparator 5 outputs a loW signal [L] 
When the voltage drop VR generated at the current sensing 
resistance Rsens becomes larger than the reference voltage 
VS by current IL ?oWing in the coil L. The comparator 
outputs a high signal When the voltage drop VR becomes 
less than the reference voltage VS. When the output of the 
comparator 5 is [H], the control circuit 1 outputs to the gate 
of the sWitching element 2 a control signal of a duty ratio 
responsive to the signal generated by the differential ampli 
?cation circuit 4. Thus, the sWitching element 2 is biased on 
and off in compliance With the duty ratio of the control 
signal. Furthermore, When the output of the comparator 5 is 
[L], the control circuit 1 outputs to the gate of the sWitching 
element 2 a control signal that biases off the sWitching 
element 2. As described above, the differential ampli?er 4 
operates a voltage controlling circuit that controls the output 
voltage, and the comparator 5 operates as a current control 
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ling circuit that limits the current. Because a DC/DC con 
verter according to this representative embodiment is a 
current control type DC/DC converter, the control circuit 1 
adjusts the reference voltage VS in compliance With voltage 
changes. 

[0035] An adjustable ?lter circuit F comprises a resistor 
R3 and a capacitor C2, both of Which are connected to the 
input side of the comparator 5 in parallel With a sWitching 
element Tr1, such as an MOS type electric ?eld effect 
transistor (MOSFET). When the sWitching element Tr1 is 
turned off, the Vout is applied to the comparator via resistor 
R3. In this case, the time constant of the adjustable ?lter is 
relatively high and therefore, the response speed of the 
comparator 5 is relatively sloW. On the other hand, When the 
sWitching element Tr1 is turned on, Vout is directly con 
nected to the input side of the comparator 5 via sWitching 
element Tr1, Which preferably has loW resistance. In this 
case, the time constant of the adjustable ?lter is relatively 
loW and therefore, the response speed of the comparator 5 is 
relatively fast. 

[0036] In the DC/DC converter illustrated in FIG. 1, spike 
noise resulting from the parasitic capacitance CX of the coil 
L occurs When the sWitching element 2 is sWitched (from 
OFF to ON or from ON to OFF), as Was also the case With 
respect to the knoWn DC/DC converter shoWn in FIG. 6. In 
particular, if the level of spike noise SPon occurring When 
the sWitching element 2 is sWitched from OFF to ON is 
large, the current IL ?oWing in the coil L and the current 
sensing resistance Rsens instantaneously becomes large. In 
this case, because the sWitching element 2 is turned off 
immediately after it is turned on, a possibility eXists that the 
output voltage Vout Will not be increased in spite of the fact 
that the voltage V1 (obtained by dividing the output voltage 
Vout) is less than the reference voltage Vref. Therefore, in 
this representative embodiment, any instantaneous change 
of the input signal of the comparator 5 can be absorbed by 
the ?lter of resistor R3 and a capacitor C2, if sWitching 
element Tr1 is sWitched off. 

[0037] HoWever, if no shunt path to bypass resistor R3 is 
provided to the input side of the comparator 5, the response 
speed of the comparator 5 Will be relatively sloW for usual 
operating conditions. Therefore, sWitching element Tr1 is 
preferably sWitched off only When sWitching element 2 is 
sWitched from OFF to ON. As noted above, sWitching 
element Tr1 is connected in parallel to the resistor R3 and 
the sWitching element Tr1 is controlled by the control circuit 
1. The control circuit 1 turns off the sWitching element Tr1 
under usual operating conditions and turns on the sWitching 
element Tr1 for a predetermined period of time When the 
sWitching element 2 is sWitched from OFF to ON. The 
predetermined period of time is preferably a period of time 
during Which the output signal of the comparator 5 does not 
change from to [L] as a result of spike noise generated 
When the sWitching element 2 is sWitched. 

[0038] As mentioned above, When sWitching the sWitching 
element 2 from OFF to ON, the response speed of the 
comparator 5 is preferably relatively sloW. Therefore, a ?lter 
having a larger time constant is preferably connected to the 
input side of the comparator 5. Thus, sWitching element Tr1 
is preferably biased off When the sWitching element 2 is 
sWitched from OFF to ON. Therefore, even though signi? 
cant spike noise may be inputted into the comparator 5 as a 
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result of sWitching element 2, the output of the comparator 
5 does not change to On the other hand, the response 
speed of the comparator 5 is preferably relatively fast during 
usual operating conditions. Therefore, a ?lter having a small 
time constant (preferably near Zero) can be connected to the 
input side of the comparator 5 during all periods of time 
other When the sWitching element 2 is sWitched. Thus, 
sWitching element Tr1 is preferably biased on When sWitch 
ing element 2 is not being sWitched. 

[0039] Furthermore, as shoWn in FIG. 7, positive spike 
noise SPon occurs When the sWitching element 2 is sWitched 
from OFF to ON and negative spike noise SPoff occurs 
When the sWitching element 2 is sWitched from ON to OFF. 
HoWever, even though the spike noise SPoff occurs When the 
sWitching element 2 is sWitched from ON to OFF, the output 
voltage of the comparator 5 does not become In this 
case, as long as the differential ampli?er 4 continues to 
operate normally, the output voltage Vout Will be the refer 
ence voltage. Therefore, it may be acceptable to simply 
prevent the output of the comparator 5 from changing from 
[H] to [L], as a result of spike noise occurring When the 
sWitching element 2 is sWitched from OFF to ON. 

[0040] FIG. 2 is a circuit diagram of signi?cant aspects of 
a second representative embodiment of a DC/DC converter. 
For the sake of simplicity, identical elements from FIG. 1 
have not been repeated. Therefore, FIGS. 1 and 2 should be 
vieWed together When considering an entire representative 
circuit. 

[0041] In the second representative embodiment illus 
trated in FIG. 2, the con?guration of the ?lter F according 
to the ?rst representative embodiment illustrated in FIG. 1 
has been slightly modi?ed. In this case, a ?lter F comprising 
resistors R3-1, R3-2 and a capacitor C2 is connected to the 
input side of the comparator 5. Furthermore, the sWitching 
element Tr1 is connected in parallel to the resistor R3-1. The 
control circuit 1 again biases on the sWitching element Tr1 
for a predetermined period of time When the sWitching 
element 2 is sWitched from OFF to ON, and biases off the 
sWitching element Tr1 in all periods of time other than When 
the sWitching element is sWitched from OFF to ON. 

[0042] In this representative embodiment, When the 
sWitching element Tr1 is turned off resistors R3-1, R3-2 and 
capacitor C2 are connected to the input side of the com 
parator 5. Preferably, the adjustable ?lter F has a large time 
constant in this con?guration. On the other hand, When the 
sWitching element Tr1 is sWitched ON, a shunt path around 
resistor R3-1 is provided so that effectively only resistor 
R3-2 and capacitor C2 are connected to the input side of the 
comparator 5. Preferably, the adjustable ?lter F has a small 
time constant in this con?guration. 

[0043] More preferably, the time constant of the ?lter 
comprising resistor R3-2 and capacitor C2 and the prede 
termined period of time during Which the sWitching element 
Tr1 is sWitched ON are set to values that prevent the output 
of the comparator 5 from becoming [L] as a result of spike 
noise occurring When the sWitching element 2 is sWitched 
from OFF to ON. Thus, While the second representative 
embodiment utiliZes different components from the ?rst 
representative embodiment, this circuit also prevents the 
output the comparator 5 from changing due to spike noise 
occurring When the sWitching element 2 is sWitched. 

[0044] FIG. 3 is a circuit diagram of signi?cant aspects of 
a third representative embodiment of a DC/DC converter. 



US 2001/0022512 A1 

Again, FIGS. 1 and 3 should be consulted together to 
visualize a complete circuit. In the third representative 
embodiment, comparator 5 utilizes a variable offset value. 
Also, the control circuit 1 outputs an offset signal to the 
comparator 5 for a predetermined period of time When the 
sWitching element 2 is sWitched from OFF to ON, but does 
not output any offset signal to the comparator 5 during any 
time other than this period. The comparator 5 sets the offset 
value to a lesser value When no offset signal is outputted 
from the control circuit 1, and sets it to a larger value When 
an offset signal is outputted therefrom. 

[0045] In this representative embodiment, the comparator 
5 changes the output signal from to [L] When the voltage 
drop VR of the current sensing resistance Rsens becomes 
greater than the value obtained by adding the offset value to 
the reference voltage VS. That is, the reference voltage VS 
Will have been set to a higher value When the offset signal 
is outputted from the control circuit 1. Thus, even though 
spike noise occurs When the sWitching element 2 is sWitched 
from OFF to ON, the output signal of the comparator 5 does 
not change to The offset value of the comparator 5 When 
the sWitching element 2 is sWitched from OFF to ON and a 
predetermined period of time When an offset value is out 
putted to the comparator 5 are set to values at Which the 
output signal of the comparator 5 does not change to [L] due 
to spike noise occurring When the sWitching element 2 is 
sWitched from OFF to ON. 

[0046] FIG. 4 is a circuit diagram of signi?cant aspects of 
a fourth representative embodiment of a DC/DC converter 
and is shoWn in the same manner as FIGS. 2 and 3. In the 
fourth representative embodiment, a sWitching element Tr2, 
such as a transistor, can connect the input terminals of the 
comparator 5. The control circuit 1 biases on the sWitching 
element Tr2 during a predetermined period of time When the 
sWitching element 2 is sWitched from OFF to ON, and turns 
off the sWitching element Tr2 for the remainder of time. 

[0047] In this embodiment, because the input terminals of 
comparator 5 have been short-circuited When the sWitching 
element Tr2 is sWitched on, the output of the comparator 5 
is maintained Therefore, even though spike noise 
occurs When the sWitching element 2 is sWitched from OFF 

to ON, the output of the comparator 5 does not change to Preferably, the predetermined time When the sWitching ele 

ment Tr2 is sWitched on is a time period that is appropriate 
to prevent the output of the comparator 5 from changing to 
[L] as a result of spike noise occurring When the sWitching 
element 2 is sWitched from OFF to ON. 

[0048] FIG. 5 is a circuit diagram of signi?cant aspects of 
a ?fth representative embodiment of a DC/DC converter and 
is shoWn in the same manner as FIGS. 2, 3 and 4. In the ?fth 
representative embodiment, a current source IS is connected 
to an input terminal of the comparator 5 via a sWitch AS. The 
current source IS provides a current to offset the voltage 
drop generated in the current sensing resistance Rsens as a 
result of spike noise occurring When the sWitching element 
2 is sWitched from OFF to ON. The control circuit 1 turns 
on the sWitch AS for a predetermined period of time When 
the sWitching element 2 is sWitched from OFF to ON, and 
turns off the sWitch AS for all other periods of time. 

[0049] In this representative embodiment, When the sWitch 

AS is on, the output of the comparator 5 changes from into [L] as the voltage drop VR across the current sensing 
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resistance Rsens becomes larger than the reference voltage 
VS as a result of the current IL ?oWing in the coil L and the 
current provided by the current source IS. The current 
provided by the current source IS preferably offsets the 
voltage drop generated across the current sensing resistance 
Rsens as a result of spike noise occurring When the sWitch 
ing element 2 is sWitched from OFF to ON. 

[0050] Therefore, even though spike noise occurs When 
the sWitching element 2 is sWitched from OFF to ON, the 
voltage drop generated in the current sensing resistance 
Rsens does not become great. That is, When the sWitch AS 
is turned on and current is provided by the current source IS, 
the current sensing sensitivity of the current sensing resis 
tance Rsens is reduced. Thus, even though spike noise is 
generated When the sWitching element 2 is sWitched from 
OFF to ON, the output of the comparator 5 does not change 
to The current value of the current source IS and the 
predetermined time When the sWitch AS is turned on are set 
to values at Which the output of the comparator 5 Will not 
changed to [L] due to spike noise occurring When the 
sWitching element 2 is sWitched from OFF to ON. 

[0051] The sWitch AS it not essential to this embodiment. 
Instead, the current value of the current source IS can be 
controlled by the control circuit 1. The control circuit 1 sets 
the current value of the current source IS to an predeter 
mined value at an predetermined time When the sWitching 
element 2 is sWitched from OFF to ON, and in a period of 
time other than the above, the current value of the current 
source IS is set to a value less than the predetermined value, 
for eXample, Zero. 

[0052] In the above-mentioned representative embodi 
ments, DC/DC converters Were described that control the 
output voltage (Vout) by controlling the sWitching of sWitch 
ing element 2. HoWever, the teachings of the present speci 
?cation are applicable to a variety of DC/DC converters. For 
eXample, as shoWn in FIG. 8, DC/DC converters that are 
part of synchronous recti?ers can be operated to alternately 
control the sWitching of tWo sWitching elements 2a and 2b. 
In FIG. 8, d1 is an ampli?er and d2 is an inverter. DC/DC 
converters shoWn in FIG. 8 are different from DC/DC 
converters shoWn in FIG. 1 in respect that the diode D is 
replaced With a sWitching element 2b. 

[0053] Furthermore, the same teachings are applicable to 
DC/DC converters in Which a variety of sWitching elements 
other than the above-mentioned MOSFET can be used as the 
sWitching element 2. In particular, a variety of sWitches or 
sWitching elements may be used in place of the sWitching 
elements Trl, Tr2 and the sWitch AS. 

[0054] In addition, current-control type DC/DC converters 
Were described that regulate the reference voltage VS in 
compliance With a voltage difference. HoWever, the present 
teachings also are applicable to a voltage-control type 
DC/DC converter in Which the reference voltage is ?Xed. 

[0055] Moreover, the ?rst through the siXth representative 
embodiments describe DC/DC converters that perform volt 
age control and current control. HoWever, the present teach 
ings also are applicable to a DC/DC converters that perform 
only current control. 

[0056] In the above-mentioned representative embodi 
ments, a description Was given of the case of avoiding 
in?uences resulting from spike noise SPon occurring When 
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the switching element 2 is switched from OFF to ON. 
Furthermore, such a con?guration may be available, in 
Which in?uences are avoided, Which result from spike noise 
SPoff occurring When the sWitching element 2 is sWitched 
from ON to OFF. In this case, the con?guration of the 
respective circuits is changed in compliance With the polar 
ity and level of spike noise SPoff. 

[0057] In the above-mentioned representative embodi 

ments, the comparator 5 changes an output signal from to [L] When a voltage drop VR becomes greater than a 

reference voltage VS. Furthermore, such a con?guration 
may be available, in Which the comparator 5 changes an 
output signal from [L] to When a voltage drop VR 
becomes smaller than a reference voltage VS. 

What is claimed is: 
1. A DC/DC converter comprising: 

a sWitching means; 

a comparing means that compare a current sensing signal 
responsive to a current ?oWing through a coil con 
nected to the sWitching means With a set current value; 

a controlling means for controlling the sWitching means 
based upon an output signal generated by the compar 
ing means; and 

a changing means for preventing the comparing means 
from operating as a result of spike noise occurring 
When the sWitching means is sWitched. 

2. ADC/DC converter as set forth in claim 1, Wherein the 
changing means delays the response speed of the comparing 
means When the sWitching means is sWitched. 

3. A DC/DC converter as set forth in claim 2, further 
comprising an adjustable ?lter circuit connected to the input 
side of the comparing means, Wherein the changing means 
increases the time constant of the adjustable ?lter circuit 
When the sWitching means is sWitched. 

4. ADC/DC converter as set forth in claim 1, Wherein the 
changing means changes an offset value of the comparing 
means When the sWitching means is sWitched. 

5. ADC/DC converter as set forth in claim 1, Wherein the 
changing means short-circuits the input side of the compar 
ing means When the sWitching means is sWitched. 

6. A DC/DC converter as set forth in claim 1, further 
comprising a current source for outputting a current that 
offsets a current sensing signal inputted in the comparing 
means as a result of spike noise generated When the sWitch 
ing means is sWitched, Wherein the changing means con 
nects the current source to the comparing means When the 
sWitching means is sWitched. 

7. A DC/DC converter as set forth in claim 1, further 
comprising a current source connected to the comparing 
means, the current source outputs a current that offsets a 
current sensing signal inputted in the comparing means as a 
result of spike noise generated When the sWitching means is 
sWitched, Wherein the changing means increases the current 
value of the current source When the sWitching means is 
sWitched. 
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8. ADC/DC converter as set forth in claim 1, Wherein the 
changing means operates When the sWitching means is 
sWitched from OFF to ON. 

9. ADC/DC converter as set forth in claim 1, Wherein the 
changing means and the control means are integrally 
formed. 

10. A DC/DC converter as set forth in claim 1, further 
comprising a voltage sensing means for outputting a voltage 
difference signal based upon the difference betWeen a volt 
age sensing signal that is responsive to an output voltage of 
the DC/DC converter and a voltage set value, Wherein the 
control means controls the sWitching means based upon the 
voltage difference signal and the output signal generated by 
the comparing means. 

11. A DC/DC converter comprising: 

a sWitching element; 

a comparator that compares a current sensing signal 
responsive to a current ?oWing through a coil con 
nected to the sWitching element With the set current 
value; 

a control circuit for controlling the sWitching element on 
the basis of the output signal of the comparator; 

a changing circuit for preventing the comparator from 
operating as a result of spike noise generated When the 
sWitching element is sWitched. 

12. A DC/DC converter comprising: 

a sWitch, 

a coil coupled to the sWitch, 

a ?rst circuit that compares a current ?oWing through the 
coil With a predetermined current value, 

a second circuit that communicates sWitching signals to 
the sWitch based upon an output signal generated by the 
?rst circuit and 

a third circuit that prevents the ?rst circuit from operating 
adversely as a result of spike noise generated by the 
sWitch. 

13. A DC/DC converter as in claim 12 Wherein the third 
circuit suppresses the effects of spike noise, but does not 
substantially adversely affect the overall performance of the 
DC/DC converter. 

14. A DC/DC converter as in claim 12 Wherein the third 
circuit comprises an adjustable ?lter have an adjustable time 
constant, Wherein the adjustable time constant of the adjust 
able ?lter is increased When the sWitch is sWitched. 

15. A DC/DC converter as in claim 12 Wherein the third 
circuit supplies an offset signal to the ?rst circuit When the 
sWitch is sWitched. 

16. A DC/DC converter as in claim 12 Wherein the third 
circuit disables the ?rst circuit When the sWitch is sWitched. 

17. A DC/DC converter as in claim 12 Where in the third 
circuit supplies an offset current to an input of the ?rst circuit 
When the sWitch is sWitched. 


