A timng recovery circuit (35)
rate continously adaptive interpolation filter.
used in the present

i n a QAM denodul at or which uses a synbol

The net hod of

i Nt er pol atiP)INTERNAZIONALL APPIICNBIONPHBIISHED UNIFERIHE PARENT CQOREBAPION TRENN (POT)

i nt erval

02/063842 A3

=

(43) International Publication Date
15 August 2002 (15.08.2002)

as is comonly inplenmented in the prior art.
interpolation filtering to be totally j
terms of(19 Wopld @atéiteytu Rebppey O @biTRiice F
adj acent channelisgmasibraCurdaie i nt er po
out side the bandw dth of the received

PCT

This allows the
lependent of the synbol rate

in

w mﬁmm@@ﬁ EmiEnGHAD A

(10) International Publication Number

WO 02/063842 A3

(51) International Patent Classification’: HO04L 7/02

(21) International Application Number: PCT/US01/40080

(22) International Filing Date: 12 February 2001 (12.02.2001)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

09/550,883 17 April 2000 (17.04.2000) US

(71) Applicant: ATMEL CORPORATION [US/US]J; 2325
Orchard Parkway, San Jose, CA 95131 (US).

(72) Inventors: MAALEJ, Khaled; 9, rue de 1a Ville I'Evéque,
F-75008 Paris (FR). HAMMAN, Emmanuel; 14, rue
Nelaton, F-75015 Paris (FR). DEMOL, Amaury; 5, rue
des Reculettes, F-75013 Paris (FR). LEVY, Yannick; 54,
rue des Meuniers, F-75012 Paris (FR).

(74) Agent: SCHNECK, Thomas; Law Offices of Thomas
Schneck, P.O. Box 2-E, San Jose, CA 95109-0005 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ,
DE, DK, DM, DZ, 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, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL,, TJ, TM,
TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF,
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

(88) Date of publication of the international search report:
5 June 2003

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: INTERPOLATOR FOR TIMING RECOVERY CIRCUIT

325 | 332 365
Samples Z i e Interpolants 1
X(mTs) ! Interpolator y(kTi) |
| 361~ 362 Timing | .o,
E Overflow n(mTs) /356 Detector
3‘ : N icall
N umerica L
—I: Controlle Fﬁ?g
; Oscillator | W(m)
: \_358 :

(57) Abstract: A timing recovery circuit (35) in a QAM demodulator which uses a symbol rate continously adaptive interpolation
filter. The method of interpolation used in the present invention is defined as a function of time per interpolation inverval, rather than
as a function of time per sampling interval as is commonly implemented in the prior art. This allows the interpolation filtering to be
totally independent of the symbol rate in terms of complexity and performance and provides a better rejection of adjacent channels,
since the interpolator rejects most of the signal outside the bandwidth of the received channel.
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