a2 United States Patent

Caso et al.

US006349118B1

US 6,349,118 B1
Feb. 19, 2002

(10) Patent No.:
45) Date of Patent:

(54) DIGITAL CHANNELIZER HAVING
EFFICIENT ARCHITECTURE FOR CYCLIC
SHIFTING AND METHOD OF OPERATION
THEREOF

(75) Inventors: Gregory S. Caso, Hermosa Beach;
Vincent C. Moretti, Torrance, both of
CA (US)

(73) Assignee: TRW Inc., Redondo Beach, CA (US)

(*) Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35

U.S.C. 154(b) by 0 days.
(21) Appl. No.: 09/258,847

(22) Filed:  Feb. 26, 1999

(51) Inte CL7 ooooooeeoeeeceece e HO4L 27/04
(52) uUS.ClL .. .... 375/295; 708/405
(58) Field of Search ...........cccccccoeceien 375/260, 295,

375/350; 708/400, 405, 300

(56) References Cited
U.S. PATENT DOCUMENTS
5,329,473 A * 7/1994 Cangiane .................... 364/726
OTHER PUBLICATIONS

Multirate Signal Processing, pp. 289-325, by Crochiere and
Rabiner, published in 1983 by Prentice Hall, Englewood
Cliffs, New Jersey.

16) 18 102)

“Applications of Distributed Arithmetic to Digital Signal
Processing: A Tutorial Review”, IEEE ASSP Magazine, Jul.
1989, pp. 4-19.

“Partial FFT Evaluation” by Julio Cezar David de Melo, pp.
137-141, Proceedings of the International Conference on
Signal Processing Applications and Technology (ICSPAT),
1996, Algorithm Implementation Section.

* cited by examiner

Primary Examiner—Temesghen Ghebretinsae
(74) Attorney, Agent, or Firm—Antonelli, Terry, Stout &
Kraus, LLP

7) ABSTRACT

The invention is a digital channelizer and a process for
dividing an input bandwidth into at least some of N chan-
nels. A digital channelizer which divides an input bandwidth
into at least some of N channels in accordance with the
invention includes a window presum (102); a cyclic shift
(24", coupled to the I output groups of date words, having
I cyclic shift paths, each cyclic shift path being responsive
to a different output group of data words to produce I output
groups of data words, each cyclic shift path comprising a
plurality of word shifting elements each responsive to a
group of data words; and a discrete Fourier transform (26')
coupled to the I output groups of cyclically shifted data
words outputted from the cyclic shift.

24 Claims, 23 Drawing Sheets
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