PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 7 : (11) International Publication Number: WO 00/07287
HO2M 3/335, H02J 7/02 A3
(43) International Publication Date: 10 February 2000 (10.02.00)
5
(21) International Application Number: PCT/US99/16951 | (81) Designated States: CA, CN, JP, European patent (AT, BE, CH,
CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL,
(22) International Filing Date: 27 July 1999 (27.07.99) PT, SE).
(30) Priority Data: Published
60/094,448 28 July 1998 (28.07.98) us With international search report.
09/359,499 23 July 1999 (23.07.99) (SN Before the expiration of the time limit for amending the claims

and to be republished in the event of the receipt of amendments.

(71) Applicant:  CONDOR D.C. POWER SUPPLIES, INC. (88) Date of publication of the international search report:
[US/US]; 2311 Statham Parkway, Oxnard, CA 93033 (US). 27 April 2000 (27.04.00)

(71)(72) Applicants and Inventors: INGMAN, Thomas, M.
fUS/US]; Condor D.C. Power Supplies, 6261 Palomino
Circle, Somis, CA 93066 (US). BEECROFT, John, W.
[GB/US]; 1122 Saddleback Circle, Camarillo, CA 93012
(US). MULLETT, Charles, E. [US/US]; 732 Mountclair
Drive, Santa Paula, CA 93060 (US).

(74) Agent: KIRK, James, F.; 16276 Tisbury Circle, Huntington
Beach, CA 92649-2149 (US).

(54) Title: A BI-DIRECTIONAL DC-TO-DC POWER CONVERTER

(57) Abstract

A multi-output, multi-directional power I_— ﬂ—és Vo l

converter (10) has an input bi-directional switch ! 10 o !

(30) and at least a first output bi—directional I 64
switch (36), a coupled inductor (38) having Ic I
an input winding (40) and at least one output H 1
winding (42). The coupled inductor input winding o|V3 + C_68 '
(40) is connected in series with the input voltage I 71] L T~ 53 I
source (18) and an input bi-directional switch H 70~ tli |
(28). Each coupled inductor output winding ™ !
is connected in series with a corresponding | B3H I
output voltage source such as a capacitor (24) H 66 "
and its respective output bi-directional switch L > 41 !
(34). A clock circuit (44) provides a first and e 60 L |
second control signal V1, V2, In an alternative 12 ™~ = H
embodiment, a resonant transition control means | ; Vs 38 .,io Vo !
(204, 206) senses the coupled inductor (170) H 4 a I
input and output winding currents and the output . / /— m H
voltage Vo and adjusts the clock frequency to Is )
provide operation in a resonant transition mode. 18_\_L : . ” I(\ |
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1. Claims: 1-5

A bidirectional power converter using field effect
transistors as input and output bidirectional switches

2. Claim : 6

A bidirectional power converter with a control circuit
comprising a clock, a latch, output voltage and input

current sensing means, and means for setting and resetting
the latch.

3. Claim : 7

A bidirectional power converter with means for adjusting the
clock frequency and provide operation in a resonant
transition mode

4. Claims: 8-21

A bidirectional power converter comprising first and second
output bidirectional switch, a coupled inductor with at
least two output windings, each output winding being coupled
in series with a corresponding output voitage source and a
respective bidirectional switch conduction channel, one of

such output voltage sources comprising a capacitor or a
battery.
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