20127166507 A3 I 000 00O A0

<

W

(43) International Publication Date

Organization
International Bureau

—~
é

=

\

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(19) World Intellectual Property

(10) International Publication Number

WO 2012/166507 A3

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

International Filing Date:
24 May 2012 (24.05.2012)

Filing Language: English
Publication Language: English
Priority Data:

61/493,162 3 June 2011 (03.06.2011) US
13/472,755 16 May 2012 (16.05.2012) US

Applicant (for all designated States except US): CIRRUS
LOGIC, INC. [US/US]; 2901 Via Fortuna, Austin, TX
78746 (US).

Inventors: KWATRA, Nitin; 3014 William Cannon Dir,
Apt. 1435, Austin, TX (US). ABDOLLAHZADEH MIL-
ANI, Ali; 7601 Rialto Blvd Apt 2314, Austin, TX 78735
(US). ALDERSON, Jeffrey; 7205 Twilight Mesa Dr, Aus-
tin, TX 78735 (US).

Agent: HARRIS, Andrew Mitchell; Mitch Harris, Attor-
ney At Law, L.L.C., P.O. Box 7998, Athens, GA 30604

(US).
Designated States (unless otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

6 December 2012 (06.12.2012) WIPOIPCT
International Patent Classification:
G10K 11/178 (2006.01)
International Application Number:
PCT/US2012/039314

(84)

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:

with international search report (Art. 21(3))

[Continued on next page]

(54) Title: BANDLIMITING ANTI-NOISE IN PERSONAL AUDIO DEVICES HAVING ADAPTIVE NOISE CANCELLATION
(ANC)

ANC circuit 30
32
W(z) anti-noise
ref
34B 37A f 37B
- - W coefficient -
SEeom(?) [*] G2 [P oM B ¢ cg [T
34A
SE(z) 36
ds -‘/4—{
N
3
hé
SE

control

coefficient

33

Fig. 3

(57) Abstract: A personal audio device, such as a wireless telephone, includes noise canceling circuit that adaptively generates an
anti-noise signal from a reference microphone signal and injects the anti-noise signal into the speaker or other transducer output to
cause cancellation of ambient audio sounds. An error microphone is provided proximate the speaker to measure the output of the
transducer in order to control the adaptation of the anti-noise signal and to estimate an electro-acoustical path from the noise can -
celing circuit through the transducer. The anti-noise signal is adaptively generated to minimize the ambient audio sounds at the error
microphone. A processing circuit that performs the adaptive noise canceling (ANC) function also filters one or both of the reference
and/or error microphone signals, to bias the adaptation of the adaptive filter in one or more frequency regions to alter a degree of the
minimization of the ambient audio sounds at the error microphone.
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