Sensory enhanced audi o devi ces containing an el ectroactive pol yner nodul e
are di sclosed. The el ectroactive polynmer nodule may be | ocated in, for

exanpl e, an ear cup of a headphone. The nodul e i ncludes an el ectroactive
pol ynmer agihuairognanoRi. ayiddgieN ruseasicpUReER TAS P ONMBITIcOolRABON TREaB! @oBNt

Fecei ve. the el coranatave poryror aezpat or AMNGMBAKMITad G i

act uat or arr aynteritigiaf Bugap | s el ect#=f2al |y coupl Qq) L2t ﬂgnaﬂhﬁffiuuooa%t lve
pol ymer aghyat of s ALl ¥ cakolepatl " CUl to generat g(rﬂ" &g _cause
the el ect:(g(ggﬁ%f;}n\ﬁgr ﬂﬁh%ﬂﬁz cﬂ uatyesy g @l“df nove W& ]rgl]{%otgga ve
si gnal . e drive signal 1s preferably in the frequency range of about 2 Hz

to abo UJ;S 1) Zlgtgrnal_tllzohal Patent Classification:

wo 2012/173669 A2 || NN OO0 OO A R A

HO04R 9/02 (2006.01) HO04R 1/10 (2006.01)

Silmon, James [US/US]; 18410 Montevina Road, Los Ga-
tos, CA 95033-9105 (US).

(21) International Application Number: (74) Agents: NOLAND, J., Cheung et al.; Bayer MaterialS-
PCT/US2012/026421 cience LLC, 100 Bayer Road, Pittsburgh, PA 15205-9741

(22) International Filing Date: (US).
24 February 2012 (24.02.2012) (81) Designated States (unless otherwise indicated, for every
. ] . kind of national protection available). AE, AG, AL, AM,
(25) Filing Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(26) Publication Language: English CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
L. DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
(30) Priority Data: HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
61/497,556 16 June 2011 (16.06.2011) UsS KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
61/564,437 29 November 2011 (29.11.2011) Us MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(71) Applicant (for all designated States except US): BAYER OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,

(72)
(73)

MATERIALSCIENCE AG [DE/DE]; 51368 Leverkusen
(DE).

Inventors; and

Inventors/Applicants (for US only): ZARRABI, Alireza
[US/US]; 1035 Jena Ter, Sunnyvale, CA 94089-2165
(US). HITCHCOCK, Roger, N. [US/US]; 1614 Graff Av-
enue, San Leandor, CA 94577-3937 (US). BIGGS,

(84)

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, MD, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

[Continued on next page]

(54) Title: AUDIO DEVICES HAVING ELECTROACTIVE POLYMER ACTUATORS

102 -

FIG. 1

(57) Abstract: Sensory enhanced audio devices con-
taining an electroactive polymer module are disclosed.
The electroactive polymer module may be located in,
for example, an ear cup of a headphone. The module
includes an electroactive polymer actuator array hav-
ing at least one elastomeric dielectric element dis-
posed between first and second electrodes. A tray may
be contigured to receive the electroactive polymer ac-
tuator array and a mass coupled to the actuator array.
A circuit is electrically coupled to the electroactive
polymer actuator array. The circuit is to generate a
drive signal to cause the electroactive polymer actuat-
or array to move according to the drive signal. The
drive signal is preferably in the frequency range of
about 2 Hz to about 200 Hz.
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