W DEBAND 2-D ELECTRONI CALLY SCANNED ARRAY W TH COVPACT

CTS FEED AND MEMS PHASE SHI FTERS

m cr oel ect r onechani cal

(err) Abstract A

system (MEMS) steerable

(122 INIERNSTIOB 81l ABPLECAMPIERUHLEHEDANDER THE BNENA IQOORPRATAONI TREATY (PCT)

nmet hod of
(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
10 September 2004 (10.09.2004)

(10) International Publication Number

WO 2004/077607 A3

(51) International Patent Classification’: HO01Q 13/28, (74) Agents: ALKOYV, Leonard A. et al.; c/o Raytheon Com-
21/00, 3/46, 13/08 pany, P.O. Box 902 (E4/N119), El Segundo, CA 90245-
0902 (US).
(21) International Application Number:
PCT/US2004/003905  (81) Designated States (unless otherwise indicated, for every
(22) International Filing Date: 9 February 2004 (09.02.2004) ’Z%d :G”Z’;'glipggegg”;;{“%%@l%YAI;EZAC(;%{lg\N/I
(25) Filing Language: English CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
(26) Publication Language: English KG, KP, KR, KZ, L.C, LK, LR, LS, LT, LU, LV, MA, MD,
LM M 0 b L 1P
10/373,936 25 February 2003 (25.02.2003) US IN.TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA. ZM.
(71) Applicant (for all designated States except US): ZW.
RAYTHEON COMPANY [US/US]; 870 Winter Street, . o
Waltham, MA 02451-1449 (US). (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(72) Inventors: QUAN, Clifton; 5521 No. Florinda Avenue, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),

Arcadia, CA 91006 (US). LEE, Jar J.; 32 Paso Robles,
Irvine, CA 92602 (US). PIERCE, Brian M.; 22501
Sheffield Drive, Moreno Valley, CA 92557 (US). ALLI-

Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Euro-
pean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK,

SON, Robert C.; 6910 Larkvale Drive, Rancho Palos
Verdes, CA 90275 (US).

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: WIDEBAND 2-D ELECTRONICALLY SCANNED ARRAY WITH COMPACT CTS FEED AND MEMS PHASE
SHIFTERS

10\\ 14q
64 ° NS 18
¢ e
SRS
| ; .%QQQQQ ! —14p
1 = .}Q\’QQQQ = >14p
| MieEeEsn

58

47077607 A3 AT 0O Y O

(57) Abstract: A microelectromechanical system (MEMS) steerable electronically scanned lens array (ESA) antenna and method of
& frequency scanning are disclosed. The MEMS ESA antenna includes a wide band feedthrough lens (11) and a continuous transverse
& stub (CTS) feed array (12). The wide band feedthrough lens (11) includes first and second arrays of wide band radiating elements
(14) and an array of MEMS phase shifter modules 918) disposed between the first and second arrays of radiating elements (14).
The continuous transverse stub (CTS) feed array (12) is disposed adjacent the first array of radiating elements (14) for providing a
planar wave front in the near field. The MEMS phase shifter modules (18) steer a beam radiated from the CTS feed array (12) in
a two dimensions.
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