01160 A3 ||V P 0 YO0 0O 0 O

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

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
25 November 2004 (25.11.2004)

PCT

AT Y000 O

(10) International Publication Number

WO 2004/101160 A3

(51) International Patent Classification’: BO1F 11/02,
15/02, 13/00, HO2K 44/08, FO4B 37/02, FO4F 11/00

(21) International Application Number:

(74)

Agents: KOCH, William, E. et al.; MOTOROLA, INC.,
Intellectual Property Section, 3102 North 56th Street, MD:
AZ11/56-238, Phoenix, AZ 85018 (US).

PCT/US2004/014969
(81) Designated States (unless otherwise indicated, for every
(22) International Filing Date: 13 May 2004 (13.05.2004) kind of national protection available): AE, AG, AL, AM,
(25) Filing Language: English AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
(26) Publication Language: English GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
(30) Priority Data: KG, KP,KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,
10/437,574 13 May 2003 (13.05.2003)  US MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
(71) Applicant (for all designated States except US): MO- TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
TOROLA, INC. [US/US]; 1303 East Algonquin Road, 7ZW.
Schaumburg, 1. 60196 (US).
(72) Inventors; and (84) Designated States (unless otherwise indicated, for every
(75) Inventors/Applicants (for US only): SADLER, Daniel, J. kind of regional protection available): ARIPO (BW, GH,
[US/US]; 1513 East Commerce Avenue, Gilbert, AZ 85234 GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
(US). CHANGRANI, Rajnish, G. [IN/US]; 1085 Bay- ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
towne Drive, Champaing, IL 61822 (US). CHOU, Chia, European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
Fu [CN/US]; 1401 West Armstrong Way, Chandler, AZ FR, GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI,
85248 (US). ZENHAUSERN, Frederic [CH/US]; 15818 SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
Palomino Boulevard, Fountain Hills, AZ 85268 (US). GW, ML, MR, NE, SN, TD, TG).
[Continued on next page]
(54) Title: PHASE MIXING
e 100
-~ ~
/ \
sol| | )
L 200
\ /
~ —
wosowowononnon
170~y ;: ;: :: TR |: I]Iilllli”ii] Il
1000100

N—s N——
1no 120 130 140

(57) Abstract: An exemplary system and method for providing substantially uniform mixing of fluid phases, wherein the frequency
w={ of operation, flow velocities and/or device dimensions generally correspond to otherwise substantially diffusion limited applications,
is disclosed as comprising inter alia: a mixing chamber; a plurality of electrodes (150) for generating an electric field; an electro-
& magnet (200) for generating a magnetic field; and a controller for oscillating the electric field and the magnetic field in order to
& produce a periodic frequency-difference phase cycling of the electric and magnetic fields. Disclosed features and specifications may
be variously controlled, adapted or otherwise optionally modified to improve mixing operation in any diffusion limited application.
Exemplary embodiments of the present invention representatively provide for efficient mixing of fluid phases at relatively high fre-
quencies and may be readily integrated with existing micro-scale technologies for the improvement of device package form factors,
weights and other manufacturing and/or device performance metrics.
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