Title:

Al

ELECTRONI C CONTROL SYSTEMS AND METHODS

[err]

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
16 January 2003 (16.01.2003)

PCT

(10) International Publication Number

WO 03/005550 Al

(51) International Patent Classification’: HO02M 7/44,

HO3K 5/04, HO2H 7/12, 7/10

(21) International Application Number: PCT/US02/21059

(22) International Filing Date: 3 July 2002 (03.07.2002)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
60/303,508
10/013,746

6 July 2001 (06.07.2001)
10 December 2001 (10.12.2001)

Us
Us

(71) Applicant (for all designated States except US): LUTRON
ELECTRONICS COMPAGNY, INC. [US/US]; 7200
Suter Road, Coopersburg, PA 18036-1299 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): BLACK, Richard,
L. [US/US]; 2554 Latayette Court, Gilbertsville, PA 19525
(US). CHRISTENSEN, Graham [US/US]; 47 Boileau
Court, Middletown, MD 21769 (US). JOHNSON, Ben-
jamin, Aaron [US/US]; 20 Whitemarsh Lane, Lansdale,

74

@n

‘4

PA 19446 (US). LEICHLITER, Shawn, L. [US/US]J;
327 West Johnson Street, Allentown, PA 18103 (US).
NEWMAN, Robert, C., Jr. [US/US]; 2955 Main Road
East, Emmaus, PA 18049 (US). THOMPSON, Stephen,
Spencer [US/US]; 1132 Dogwood Lane, Quakertown, PA
18951 (US). WU, Chenming [CN/US]; 2612 Prospect
Avenue #4, Allentown, PA 18103 (US).

Agents: ROCCI, Steven, J. et al.; Woodcock Washburn
LLP, One Liberty Place, 46th Floor, Philadelphia, PA
19103 (US).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VN, YU, ZA, 7ZM, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

[Continued on next page]

(54) Title: ELECTRONIC CONTROL SYSTEMS AND METHODS

~—100
Hot
Hot wi Electronic
Control
System

@ Source

e m— e, —,————-

Neutral Terminal
(Optional Connection)

Dimmed Hot
Terminal

~—200

Load

Neutral Wire

@ (57) Abstract: An apparatus in an electronic control system allows two or three wire operations. A power supply (150) can supply
W power to the enclosed circuitry in both two and three wire installations. Two separate zero cross detectors are used such that timing
W) information can be collected in both two and three wire installations. Both zero cross detectors (110) are monitored and are used
to automatically configure the electronic control. Over voltage circuitry senses an over voltage condition across a MOSFET which
is in the off state and turns the MOSFET on so that it desirably will not reach the avalanche region. Over current circuitry senses
~~ when the current through the MOSFETs has exceeded a predetermined current threshold and then turns the MOSFETS off so they
do not exceed the MOSFETSs’ safe operating area (SOA) curve. Latching circuitry (120) is employed to keep the protection circuitry
in effect even after a fault condition has cleared. Lockout circuitry (130) is used to prevent one protection circuit from tripping after
the other circuit has already tripped from a fault condition. The protection circuitry output is desirably configured such that it can
bypass and override the normal turn on and turn off impedance and act virtually directly on the gates of the MOSFETs. Preferably,
the system has a high efficiency switching type power supply in parallel with a low frequency controllably conductive device.
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