w0 2022/137292 A1 |0 0000 K000 O

) FRFBAEFWICE DWW T LRI N -ERLERR

(19) ft SRATAUFF E HE AR ~

EREER gﬁ

43) EEARA %3
2022456 A 30H(30.06.2022)

10) B2 RES
WO 2022/137292 Al

WIPO I PCT

1) ERRFRT2A:
HO2M 3/155 (2006.01)

Q1) EFRHREES - PCT/JP2020/047724
(22) ERRERERA - 2020512821 H(21.12.2020)
(25) EFRHFED S5 - HAGE
(26) EFEARDERE - HAGE

) HEA: Y v 7 v E S %A = ¢ (SANKEN
ELECTRIC CO.,LTD.) [JP/JP]; T3528666 &%
BEEHIEEH=TH 6% 3 5 Saitama (JP).

(72) A& : A N B (NAKAMURA MASARU);
T35280666 A ERFHEMILFTF=TH6E6HFI =
vy ESHASEA Saitama (JP). &

ETHE=TH6&HISH VY I UyESKASH
A Saitama (JP). Bk & A XV (YAO JIANAO);
T35280666 I ERFHETILF=TEH6F3I =
Yo BSKEASA Saitama (JP).

B BEE(RTDOLRWRY, 2 TOREADENRF
EAEHE): AE, AG, AL, AM, AO, AT, AU, AZ,
BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH,
KN, KP,KR, KW, KZ, LA, LC,LK, LR, LS, LU, LY,
MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT,
QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,

E T (ASO SHINJI); T3528666 3 & I8 #f E

(54) Titlee POWER SOURCE FOR DRIVING SYNCHRONOUS RECTIFICATION ELEMENT OF SEPIC CON-
VERTER

(4 HAOEM : SEP | CavN\—4y ORPERZTOHREAER
(1]
1
2 4 .
Vi /'/ . '/Ij // . Vo 8
S v T |Fi
I T / lk,
A 1

AA FIEREEE
Ve womEyER | e

Vdrv2
H1IPWMEES ]

cc
s

10 ) .
13 Filter calculation means

14 PWM signal generation means
18 Voltage switching control means
AA First drive signal Vdrv1

BB Second drive signal Vdrv2

CC First PWM signal

PWMIES R F B ‘

T »

248

BHTR =
* DD Second PWM signal
15 EE H EE Output target value

WA EEiE

(57) Abstract: The present invention stably supplies a power source for driving a DC-DC converter including a synchro-
nous rectification-type SEPIC circuit. A synchronous rectification-type SEPIC circuit 1, including inductors 2, 5, a switch
element 3, a capacitor 4, a synchronous rectification element 6, and an output capacitor 7, is provided with a drive volt-
age switching unit 15 for stably supplying a drive signal voltage of the synchronous rectification element 6 regardless of
whether an output voltage Vo is greater or less than a drive power voltage Vdrv of the synchronous rectification element
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6. The drive voltage switching unit 15 is characterized by including a means for: switching connection so that power is
supplied from the output voltage Vo to a second drive circuit 10 if the output voltage Vo is set higher than the drive power

voltage Vdrv; and switching connection so that power is supplied from the drive voltage Vdrv if the output voltage Vo
is set lower than the drive voltage Vdrv.
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the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17 (2)(a) for the following reasons:

1. |:| Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. |Z As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:' The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:' The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

& No protest accompanied the payment of additional search fees.
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
The claims are classified into the two inventions below.

(Invention 1) Claims 1 and 3

Claims 1 and 3 have the special technical feature of "a DC-DC converter
that is of the type of a synchronous rectification SEPIC, the DC-DC converter
being provided with a drive voltage switching means for a drive circuit for
driving a synchronous rectification MOS transistor, wherein the drive voltage
switching means is provided with a means for switching the connection so as
to supply power to the drive circuit from an output voltage when a drive
voltage for supplying power to the drive circuit is set lower than the output
voltage, and switching the connection so as to supply power to the drive
circuit from the drive voltage for supplying power to the drive circuit when
the drive voltage is set higher than the output voltage"; thus these claims
are classified as invention 1.

(Invention 2) Claims 2 and 4-7

Claims 2 and 4-7 have the common technical feature between these claims
and claim 1 classified as invention 1 of a "SEPIC" "DC-DC converter" having a
"drive voltage switching means". However, this technical feature, which does
not make a contribution over the prior art in light of the disclosure of
document 1, cannot be considered a special technical feature. Apart from this
feature, there are not the same or corresponding special technical features
between claims 2 and 4-7 and claim 1.

Furthermore, claims 2 and 4-7 do not depend from claim 1. In addition,
claims 2 and 4-7 are not substantially identical to or similarly closely
related to any of the claims classified as invention 1.

Accordingly claims 2 and 4-7 cannot be identified as invention 1.

Meanwhile, claims 2 and 4-7 have the special technical feature of "a
DC-DC converter that i1s configured by a synchronous rectification SEPIC
circuit provided with: a first inductor connected between an input power
supply and a first terminal of a coupling capacitor; a first switching
element connected between the first terminal of the coupling capacitor and a
ground; a second inductor connected between a second terminal of the coupling
capacitor and the ground; a second switching element connected between the
second terminal of the coupling capacitor and an output terminal; a drive
means for driving the second switching element; and a drive wvoltage for
supplying power to the drive means, the DC-DC converter being provided with a
drive voltage switching means for the drive means, wherein the drive voltage
switching means switches the connection so as to supply power to the drive
means from an output voltage or a voltage source having a higher voltage than
the output voltage in accordance with a setting in which the output voltage
is higher than the drive voltage, and switches the connection so as to supply
power to the drive means from the drive voltage in accordance with a setting
in which the output voltage is lower than the drive voltage"; thus these
claims are classified as invention 2.
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