| NTEGRATED ACOUSTI C PHASE ARRAY FI ELD OF THE | NVENTI ON [ 0001] The present

di scl osure generally relates to a nmechanismfor inplenenting renote sound
comuni cati on. BACKGROUND [0002] Current nethods and systens that
conpensate for noise interference are a passive neans of reducing the
interfering noise surroundi ng. For exanple, voice interfaces are typically
not available in crowded environnents because conputer voice recognition is
not operable in a noisy, crowded environnent. Additionally, one to one
personal directional sound conmuni cati on nmechani sns do not exist wthout

the use of a tel ephone connection. BRI EF DESCRI PTI ON OF THE DRAW NGS
INTEGRATED ACOUSTIC PHASE ARRAY

FIELD OF THE INVENTION

[0001] The present disclosure generally relates to a mechanism for

implementing remote sound communication.

BACKGROUND

[0002] Current methods and systems that compensate for noise
interference are a passive means of reducing the interfering noise surrounding.
For example, voice interfaces are typically not available in crowded
environments because computer voice recognition is not operable in a noisy,
crowded environment. Additionally, one to one personal directional sound
communication mechanisms do not exist without the use of a telephone

connection.



[0003]Figure 1 illustrates one enbodi nent of an acoustic system
[ 0004] Figures 2A and 2B illustrate enbodi nents of a phased array.
[ 0005] Figure 3 illustrates one enbodi nent of a display device. [0006]Fi gure

4 illustrates one enbodi mrent of a crowded environment with multiple voice
controll ed conputer systens. [0007]Figure 5 illustrates one enbodi nent of a
wear abl e acoustic phased array. [0008]Figure 6 illustrates one enbodi nent

of a crowded roonfoffice environnent.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Figure 1 illustrates one embodiment of an acoustic system.
[0004] Figures 2A and 2B illustrate embodiments of a phased array.
[0005] Figure 3 illustrates one embodiment of a display device.

[0006] Figure 4 illustrates one embodiment of a crowded environment

with multiple voice controlled computer systems.

[0007] Figure 5 illustrates one embodiment of a wearable acoustic phased
array.

[0008] Figure 6 illustrates one embodiment of a crowded room/office
environment.

[0009] Figure 7 illustrates one embodiment of voice controlled electronics

with acoustic phased arrays.

[0010] Figure 8 illustrates one embodiment of a computer system.



[0009] Figure 7 illustrates one enbodi nent of voice controlled el ectronics
Wi th acoustic phased arrays. [0010]Figure 8 illustrates one enbodi nent of a
conput er system DETAILED DESCRI PTI ON [0011]In the foll owi ng description
nunmer ous specific details are set forth in order to provide a thorough
under st andi ng of various enbodi nents. However, various enbodi nents of the

i nvention may be practiced without the specific details. In other

i nstances, well-known nethods, procedures, conponents, and circuits have
not been described in detail so as not to obscure the particul ar

enbodi nents_of the invention, !0012]Reference in the specification to "one
enbodi ment2EBAIL I ans that a particular feature, structure,
or characteristic described in connection with the enbodi mrent may be

i ncl uded i | east ' B Them ; "
: casy f t , Rgf‘saé f 1 In
one enbodiﬂ%%@" in V%?F%Jgﬂﬁﬁg%g%%?ﬁﬁﬁﬂg spegl |c§??oﬁﬁﬁgéligﬁﬁgﬁﬁﬁ§§ be
all referring to the sane enbodi nent.

in order to provide a thorough understanding of various embodiments.

However, various embodiments of the invention may be practiced without the
specific details. In other instances, well-known methods, procedures,
components, and circuits have not been described in detail so as not to obscure
the particular embodiments of the invention.

[0012] Reference in the specification to “one embodiment” or “an
embodiment” means that a particular feature, structure, or characteristic
described in connection with the embodiment may be included in at least an
implementation. The appearances of the phrase “in one embodiment” in various
places in the specification may or may not be all referring to the same
embodiment.

[0013] Figure 1 illustrates one embodiment of an acoustic system 100.
System 100 includes a phased array 120 and processor 110. According to one
embodiment, processor 110 is an application processor (e.g., system on a chip
(SoC)) designed to support applications running in an operating system
environment. Thus, processor 110 provides a self-contained operating
environment that delivers all system capabilities needed to support an acoustic

application, as well as those for other computing applications (e.g., including



[0013]Figure 1 illustrates one enbodi nent of an acoustic system 100. System
100 includes a phased array 120 and processor 110. According to one

enbodi ment, processor 110 is an application processor (e.g., systemon a
chip (SoC)) designed to support applications running in an operating system
environment. Thus, processor 110 provides a self-contai ned operating
environnent that delivers all systemcapabilities needed to support an
acoustic application, as well as those for other computing applications
(e.g., including nenory managenent, graphics processing and nmultinedi a
decoding). In other enbodi ments, processor 110 may be inpl emented by an

appl i cat | GREHPEE NTANAgEMeadreraphics we@ﬁs'émgmdc)nuli[lmﬁzﬂ %wﬂlag}aglmqih@he
enbodi ment, phased array 120 |ncludes an arrayed wavegui de for acoustic

waves t hat, hf'e?ltg 68@485?1“210 ARG RNINPELLANLRGE 2R Y g)‘ﬁcﬁt? é&ﬁ%i on.

Thus, phase array I nc es a’'transm ssi on conponent that perforns a
directional transm SSI on of sound. Figure 2A illustrates one enbodi nent of
a phased antegyatedSircnil(&%a)r.ed for the directional transm ssion of sound.
[ 0015] Referring to Figure 2A, phased array 205 i ncl udes vari abl e phase

210 r ocei 004" gnat P RREE it ibe b ARG EIRAET g AHTRRgeT S TTer

direction of phase propagation (e.g., the d| rectl on of the wave propagatl on
i s set by asrayedefaveguide for adoustic avawey eiateniables disfctiondl asd pphmcedof equal
phase in a noving wave. The control of phase by phase shifters 210 enabl es

the control of dir ctl onal |t anﬁebeam % eover, . a vari abl.e

confi gur af f¥° TG %Y %Ihi &y PIRGCL ATL SPCIGAR A SATSTEPUER | ng
angle. In one enbodlnent phase shifters 210 are digital conponents.

However , aaﬁ{pameﬁom@mo@nmdibacﬂdmﬂmtrashior[l 004d&]rl . nFigyuee 2Peaker 220 is

coupl ed to each phase shifter 210 to produce
illustrates one embodiment of a phased array 205 implemented for the
directional transmission of sound.
[0015] Referring to Figure 2A, phased array 205 includes variable phase
shifters 210 and micro speakers 220. In one embodiment, each phase shifter 210
receives a signal to be transmitted and produces a tuning of a direction of phase
propagation (e.g., the direction of the wave propagation is set by a wavefront), in
which a wavefront is defined as points of equal phase in a moving wave. The
control of phase by phase shifters 210 enables the control of directionality and
beam shift. Moreover, a variable configuration for each phase shifter 210 allows
for a tunable steering angle. In one embodiment, phase shifters 210 are digital
components. However, analog components may be implemented.

[0016] A micro speaker 220 is coupled to each phase shifter 210 to produce

an audible sound in response to electrical audio signals received from a



an audi bl e sound in response to electrical audio signals received froma
respective phase shifter 210. The result of the sound produced by the mcro
speakers 220 is a steered acoustic wavefront generated at phased array 205.
I n one enbodi nent, mcro speakers 220 are piezoel ectric speakers at which
an el ectromagnetic field produces a piezo response (e.g., vibration that
produces sound). In another enbodi nent, mcro speakers 220 are inplenented
via other technol ogies (e.g., mcro-magnetic or M croel ectromechani cal
systens (MEMS)). [0017]In a further enbodi ment, the arrayed wavegui de may
conprise a reception conponent inplenented to selectively elimnate noise
sources fi @?ﬁe&HVaﬁbﬁﬁﬁhqBﬁv Ponkaatesylt of thespunddipsleeed by §he mionm
illustrates one enbodi nrent of a phased array 207 inplenmented for the
direction i : 'dgyé i rs 220
are replagga£§ﬁ§EE%?§%%%ﬁégggggfggx%$%§$%$§@g%%%%s) lggghqﬁgaﬁgg??ﬁér
enbodi nent, mcro receivers 230 may be snaller than m cro speakers 220

si nce | essnpemdrodimenscessaspeakers @2@ avepiczaclhetricspgakensat syhich asund.
[0018]In a direction reception enbodi nent, mcro receivers 230 are
controlled;b i abl e. ifrer | _di [ ' d beam
Shitt. and g RIOe it FPa oRe AL &y (iR EEh BRI
reference to micro speakers 220, micro receivers 230 nay utilize

pi ezoel ectoiund). nincrrethegerabodinen IVENG ccsprepbiais 29 are [id@l@héctednda mghd¢ro one
enbodi nent, phased arrays 120 (e.g., 205 and/or

technologies (e.g., micro-magnetic or Microelectromechanical systems (MEMS)).
[0017] In a further embodiment, the arrayed waveguide may comprise a
reception component implemented to selectively eliminate noise sources from an
ambient environment at a user location. Figure 2B illustrates one embodiment of
a phased array 207 implemented for the directional reception of sound. In such
an embodiment, micro speakers 220 are replaced with micro receivers (or micro
phones) 230. In a further embodiment, micro receivers 230 may be smaller than
micro speakers 220 since less power is necessary to receive, rather than transmit
sound.

[0018] In a direction reception embodiment, micro receivers 230 are
controlled by variable phase shifters 210 control directionality and beam shift,
and enable a tunable starring angle. As discussed above with reference to micro

speakers 220, micro receivers 230 may utilize piezoelectric, micro-magnetic or

MEMS components.



207) may be integrated into a nonitor or display device to forma

t wo- di nensi onal array for three-dinensional angular control of acoustic
signals. Figure 3 illustrates one enbodi ment of a display device 300

i ncorporating phased array 205 and 207. [0020] I ntegration of phased arrays
120 into electronic displays may al so produce noi se cancel |l ed environnents.
Noi se cancel | ed environnments provide a superior voice interface with
conputers systems. In such an enbodi nent, integrated phase arrays 120

i nclude transparent acoustic transmtters and transparent acoustic
receivers. The anbient ngise is sensed via phased array 207 and an
opposi ng pAKY cancétqcardipg teQusEmRogEIfat R ea§Wﬁ§Gﬁ@Q%ﬁﬁa§Qg§P@ZVé 205
to create a noise cancelled environment. In a further enbodi nent, a digital
al gori t hnmyj t: : t r £ noi se
sources.HFB%E%?F%QJﬁg%g%%§3%§%%??nggﬁgkégﬂ%g iﬁﬁ?ggbéﬁﬁFfﬁﬁﬁ%nt permts the
i mpl ementation of a crowded environnent with nultiple voice controlled
conput er déwiepsionakigay éorthired-dimnengiesalsmg udatbesditrad i agpusticsigngied
environment with nmultiple voice controlled conputer systens. As shown in
Figure 4, j I i - ef Qﬁ;g : i vi rtual
acoustic F%%ﬁ?%?%%ggﬁﬁg%§#‘ﬁﬂ%ﬁﬂéééﬁ?ggﬁ%ﬂ§f}|n é%§¥%g$Egﬁ%%§?ﬂgnt, phased
arrays 120 may be integrated on to user clothing to enable directional

t ransmi ssipbnseccaepyi20h aofl 20dund. Figure 5 illustrates one enbodi nent in

whi ch wear abl e acoustic phased arrays are integrated on a shirt to enable

"na remot AT sper ErGReyrbi bROSs s oA R Dk R g Bl W oo  no

system enabl es a personal
produce noise cancelled environments. Noise cancelled environments provide a
superior voice interface with computers systems. In such an embodiment,
integrated phase arrays 120 include transparent acoustic transmitters and
transparent acoustic receivers. The ambient noise is sensed via a phased array
207 and an opposing phase cancellation sound is generated using the phase
arrays 205 to create a noise cancelled environment. In a further embodiment, a
digital algorithm is used to separate the local sounds from the remote noise
sources.
[0021] In one embodiment, a noise cancelled environment permits the
implementation of a crowded environment with multiple voice controlled
computer devices. Figure 4 illustrates one embodiment of a crowded
environment with multiple voice controlled computer systems. As shown in

Figure 4, the noise cancelled environment effectively provides a virtual acoustic

insulated box for each user.



di rectional sound conmmuni cati on nethod where a one to one conmuni cati on can
be established in a crowded room between two peopl e or between one person
and a conputer systemusing a phase array for sound reception and

transm ssion. Figure 6 illustrates one enbodi nent of a crowded room office
environment in which phase arrays 120 are used. In such an enbodi nent, the
sendi ng systenfuser ains the signal at the appropriate |ocation. Further, a
visual or electronic honing systemmy be used to steer the sound to the
proper location. In this enbodi nent, the honing systemis either manually
controll ed or_ uses poi nt er operated by the user. [0024] Phase arrays 120

may al so Bh802&led in I?r@ﬁ@ﬂ}ﬂ@@?ﬁ@@%rﬁ}r@?ﬁ@df%ﬂ%@p%%’ P@ intggrated AMfoa hone

envi ronnment. Thus, a user may have direct personal sound comunication with

consumer %Js@f&lbﬁﬂhg t9%iﬁhﬁl%sdﬁ’éc%oﬂﬁﬁﬁrﬁnﬁhfs%ﬁl/ﬁe%g tibh 9¥56ur{d! Figifersat es one

enbodi mrent of such”a hone environnment haying voi e controll ed el ectronics
Wi th acoustic phased arrays 120. [0025] Al though not described specifically
herei n, phihsgthtas pay smibpdiment rewhidowparableacaustisghesed ppagsafe devi ces to
provide for a directional transm ssion/reception of sound. For instance,

Cich as. ¢ seBraed AL ol TP tomh R TE SRR 8T '

[ 0026] The above-descri bed nechanismallows for one to one sound
conmmuni catcbomiinication anaiebe mpymented ioamentotb ethiseeritgisgatemor human and a
conput er system The nechani sm al so enabl es increased range and

addr essabi i of sqund co ications Iar nunber of uUsens 1o use yoice
interface [{)Q)ijcjorrpu ?gngﬁgﬁgu &Wﬁ rgnotew Pang SYFIE SAES P REFOTRY se
controlled (via renoval of anbrent noi se) environnments. [0027]Figure 8
i 11 ustr at @sreenengndaidn®rmeihi@toonputieyd ehetean8do ombeommunication
can be established in a crowded room between two people or between one
person and a computer system using a phase array for sound reception and
transmission. Figure 6 illustrates one embodiment of a crowded room/office
environment in which phase arrays 120 are used. In such an embodiment, the
sendiné system/user aims the signal at the appropriate location. Further, a visual
or electronic honing system may be used to steer the sound to the proper
location. In this embodiment, the honing system is either manually controlled or
uses a pointer operated by the user.
[0024] Phase arrays 120 may also be used in multiple voice controlled
electronics located in a home environment. Thus, a user may have direct
personal sound communication with consumer electronic devices via phase

arrays 120. Figure 7 illustrates one embodiment of such a home environment

having voice controlled electronics with acoustic phased arrays 120.



conputer system 800 (also referred to as the electronic system 800) as

depi cted can enbody acoustic system 100. The conputer system 800 nay be a
nobi | e devi ce such as a netbook conputer. The conputer system 800 nay be a
nobi | e device such as a wirel ess smart phone. The conputer system 800 may
be a desktop computer. The conputer system 800 nmay be a hand-hel d reader.
The conputer system 800 may be a server system The conputer system 800 may
be a superconputer or high-performance conputing system [0028]1n an
enbodi ment, the electronic system800 is a conputer system that includes a
systen1bus 820 to electrically couple the various conponents of the

el ect r oni ¢0933k em sabithaugh §9g‘€1‘éﬁﬁ1g@§ SBQGfIF@l}éhgﬁ%I@%ég agfaygriy0 may

conbi nati on of busses according to various enbodi nents. The el ectronic
syst em 80@,.i i to the

i ntegrate é??%gg§§§16MQkﬁég§ﬁ§QHﬁggﬁéﬁgﬁi€R£1 %R¥gpﬁgggggggrce 830
supplies current to the integrated circuit 810 through the system bus 820.

[ 0029] The tiamseyssveeption of ®uOd §Foslieganie phiagedatpyed2@ oayHee syst em bus
820 and includes any circuit, or combination of circuits according to an
enbodi nen | { c a
processorg%qga?%é?gggﬁq HB‘%C%%?Eq&ﬂe&gﬁgﬁﬁg%gﬁﬁl&4&&ﬁ§?ﬁgﬁ%%§g§§sor 812
may nean any type of circuit such as, but not |limted to, a m croprocessor,
a nicrocoﬁﬂobhﬂEﬂsﬁhaﬁggéphknﬁsﬁEEﬁsﬂx&or, a digital signal processor, or
anot her processor. In an enbodi ment, the processor 812 includes a processor
110 as di ed her 0030] I. n enbodi ment , SRAM epbodi nents are found
i renory 088es of InkabebgebstyPed BeBRRRYbRLowE Rl PAERT e Fut San be
included in the integrated circuit 810 are a customcircuit or an

appl i cat i eongpesichtion imbegsatied noidycetitirdrbbil) betdieh asnanconhtimagainidons
circuit 814 for use in wireless devices such as cellular tel ephones, snart

C et oms, "Greom e RR DY et (RREE ML A0t S paisresspd Fange Ana ™ €1 CCLrOn €
addressability of sound communications, large number of users to use voice
interface to computers and electronics, as well as creates scalable noise controlled
(via removal of ambient noise) environments.
[0027] Figure 8 illustrates one embodiment of a computer system 800. The
computer system 800 (also referred to as the electronic system 800) as depicted
can embody acoustic system 100. The computer system 800 may be a mobile
device such as a netbook computer. The computer system 800 may be a mobile
device such as a wireless smart phone. The computer system 800 may be a
desktop computer. The computer system 800 may be a hand-held reader. The

computer system 800 may be a server system. The computer system 800 may be

a supercomputer or high-performance computing system.



an enbodi ment, the integrated circuit 810 includes on-die nmenory 816 such
as static random access nenory (SRAM. In an enbodi nent, the integrated
circuit 410 includes enbedded on-die nmenory 816 such as enbedded dynani c
random access nenory (eDRAM. [0031]In an enbodi ment, the integrated
circuit 810 is conplenented with a subsequent integrated circuit 811.
Usef ul enbodi nents include a dual processor 813 and a dual comrunications
circuit 815 and dual on-die nmenory 817 such as SRAM In an enbodi nent, the
dual integrated circuit 810 includes enbedded on-die nmenory 417 such as
eDRAM [O n an enbodlnen the el ectronic system 800 al so includes an
ext er nal ?k&ﬁ# 840 InRaemhodimantnie q?w%fé%%moﬁo Orid AOmRRIEY SKEttement s

suitable to the particul ar application, such as a main nmenory 842 in the

form of RAW: (PR arggfgt%nfﬂ%ﬁgl 89p w@@céﬁﬁu %e%ferth@%rwusr&hgp&{én\f@éfthat
handl e renovabl e ned , such as disk eYtes conmpact di sk digita

vari abl e di sks (DvDs), flash nmenory drives, and other rem)vabl e rredl a known
in the ar the Flestrenicsystam §8omTHe sufieneyusis besinglsdugad anesmbigagosuch as
the first die in an enbedded TSV di e stack, according to an enbodi nent.

00331 1 1t 2 GUBRL.Fting 6 8L CLLRENSH tgmﬁeﬁgctﬁ%rﬁg U REhEs R lieap! ay

devi ce 850, "an aud |o Ut nan € ectroni ¢ system
800 includes an input deV|ce such as a controller 870 that may be a

keyboar d, ammisege sotir@dk®ahbt pyandecpowentd tre intdgramoharmiit 846 de-soswogni ti on
device, or any other input device that inputs information into the

' an embEBIHBAgerim oot R GRS b8 B el O RfeBled B
enbodi ment, an input device 870 is a canera and a digital sound recorder.
810 through the system bus 820.
[0029] The integrated circuit 810 is electrically coupled to the system bus
820 and includes any circuit, or combination of circuits according to an
embodiment. In an embodiment, the integrated circuit 810 includes a processor
812 that can be of any type. As used herein, the processor 812 may mean any
type of circuit such as, but not limited to, a microprocessor, a microcontroller, a
graphics processor, a digital signal processor, or another processor. In an
embodiment, the processor 812 includes a processor 110 as disclosed herein.
[0030] In an embodiment, SRAM embodiments are found in memory
caches of the processor. Other types of circuits that can be included in the
integrated circuit 810 are a custom circuit or an application-specific integrated
circuit (ASIC), such as a communications circuit 814 for use in wireless devices

such as cellular telephones, smart phones, pagers, portable computers, two-way

radios, and similar electronic systems, or a communications circuit for servers. In



[ 0034] As shown herein, the integrated circuit 810 can be inplenented in a
nunber of different enbodi nents, including an acoustic system The

el enents, materials, geonetries, dinmensions, and sequence of operations can
all be varied to suit particular 1/0O coupling requirenments including array
contact count, array contact configuration for a mcroelectronic die
enbedded in a processor nounting substrate according to any of the several
di scl osed sem conduct or die packaged with a thermal interface unit and
their equivalents. A foundation substrate may be included, as represented
by the dashed line of Figure 8. Passive devices may al so be included, as is
al so depi éneabedimegiir hegntqgrated] ArauigtigHnehdsa cretie MINOFRELE AVEHhRS on have

been described in | anguage specific to structural features and/or

met hodol og}.gal draﬁﬁB -abdess FndnRoRESRIAN SHORH ehlbldileAt, TRE itUBIREY cfFRL{er My
not be limted to the specific featurées or acts descri bed. ther, the
specific features and acts are disclosed as sanple forns of inplenenting
t he cl ai néd0dndjides embedded onaliam@nunadle sudi af erabedded dynamieyagdam-
conpri si ng:

access memory (eDRAM).

[0031] In an embodiment, the integrated circuit 810 is complemented with

a subsequent integrated circuit 811. Useful embodiments include a dual

processor 813 and a dual communications circuit 815 and dual on-die memory

817 such as SRAM. In an embodiment, the dual integrated circuit 810 includes

embedded on-die memory 417 such as eDRAM.

[0032] In an embodiment, the electronic system 800 also includes an

external memory 840 that in turn may include one or more memory elements

suitable to the particular application, such as a main memory 842 in the form of

RAM, one or more hard drives 844, and/or one or more drives that handle

removable media 846, such as diskettes, compact disks (CDs), digital variable

disks (DVDs), flash memory drives, and other removable media known in the

art. The external memory 840 may also be embedded memory 848 such as the

first die in an embedded TSV die stack, according to an embodiment.

[0033] In an embodiment, the electronic system 800 also includes a display

device 850, an audio output 860. In an embodiment, the electronic system 800

includes an input device such as a controller 870 that may be a keyboard, mouse,

10



a processor; and a phased array, coupled to the proces
arrayed conponent for acoustic signals to enable directional
comuni cation. 2. The systemof claim11l, wherein the phased
conprises a transm ssion conponent to performa directional
sound. 3. The system of claim2, wherein the transm ssion co
conpri ses: one or nore phase shifters; and a m cro speaker c
of the one or nore phase shifters. 4. The systemof claim3
phase shifter receives a signal to be transmtted and produc
a direction of phase propagatian.

sor, having an
sound
array
transm ssi on of
nponent

oupl ed to each
, Wherein each
es a tuning of

trackball, game controller, microphone, voice-recognition device, or any other

input device that inputs information into the electronic system 800. In an

embodiment, an input device 870 is a camera. In an embodiment, an input

device 870 is a digital sound recorder. In an embodiment, an input device 870 is
a camera and a digital sound recorder.

[0034] As shown herein, the integrated circuit 810 can be implemented in
a number of different embodiments, including an acoustic system. The elements,
materials, geometries, dimensions, and sequence of operations can all be varied
to suit particular I/O coupling requirements including array contact count, array
contact configuration for a microelectronic die embedded in a processor
mounting substrate according to any of the several disclosed semiconductor die
packaged with a thermal interface unit and their equivalents. A foundation
substrate may be included, as represented by the dashed line of Figure 8.
Passive devices may also be included, as is also depicted in Figure 8.

[0035] Although embodiments of the invention have been described in
language specific to structural features and/or methodological acts, it is to be
understood that claimed subject matter may not be limited to the specific
features or acts described. Rather, the specific features and acts are disclosed as

sample forms of implementing the claimed subject matter.

11



5. The systemof claim4, wherein the phase shifters have a variable
configuration to enable a tunable steering angle. 6. The systemof claim
3, wherein each mcro speaker produces sound in response to electrical
audi o signals received froma respective phase shifter. speakers is a
steered acoustic wavefront. 8. The systemof claim2, wherein the phased
array conprises a reception conponent to performa directional reception of
sound. 9. The system of claim8, wherein the reception conponent conprises:
one or nore phase shifters; and a mcro receiver coupled to each of the one
or nore phase shifters.

CLAIMS

What is claimed is:

1. A system comprising:
a processor; and
a phased array, coupled to the processor, having an arrayed component

for acoustic signals to enable directional sound communication.

2. The system of claim 1, wherein the phased array comprises a transmission

component to perform a directional transmission of sound.

3. The system of claim 2, wherein the transmission component comprises:
one or more phase shifters; and

a micro speaker coupled to each of the one or more phase shifters.

4. The system of claim 3, wherein each phase shifter receives a signal to be

transmitted and produces a tuning of a direction of phase propagation.

5. The system of claim 4, wherein the phase shifters have a variable

configuration to enable a tunable steering angle.

6. The system of claim 3, wherein each micro speaker produces sound in

response to electrical audio signals received from a respective phase shifter.

12



10. The systemof claim9, wherein each phase shifter receives a signal
froma respective mcro receiver. 11. The system of claim 10, wherein the
phase shifters have a variable configuration to enable a tunable steering
angle. 12. The system of claim 10, wherein transm ssion and reception
conponent phase arrays are integrated into a display device to forma

t wo- di nensi onal array for three-dinensional angular control of acoustic
signals. 13. The systemof claim 12, wherein integration of transm ssion
and reception conponent phase arrays into a display device produces a noise
cancel | ed envi ronnent . 14. The system of ¢l aim 10, mgerei tyansm ssi on
and recept/i on ddwpuatese oprage tamhefsindhe augildgsqred nrA Hc%igYﬁL%BNFB)enable

di rectional transm ssion/reception of sound. 15. The system of clai m 10,

wher ei n t@Eegh&§%$éQﬂéhafééﬂéﬁk%éﬁﬂﬂﬁﬁﬁpepti0” of sound enabl es

establishing one to one comunication in a cromed room 16. A phased
array conprising one or nore phase shifters to produce an arrayed wavegui de
for acoustic waves to enable directional sound conmunication: 17. The
phased ar Bay ofl'helsxisten ef claarZevwherpia thradased priagcoNHAEs R ISP BON e
configuration to enable a tunable steering angle.

component to perform a directional reception of sound.

9. The system of claim 8, wherein the reception component comprises:
one or more phase shifters; and

a micro receiver coupled to each of the one or more phase shifters.

10.  The system of claim 9, wherein each phase shifter receives a signal from a

respective micro receiver.

11. The system of claim 10, wherein the phase shifters have a variable

configuration to enable a tunable steering angle.

12.  The system of claim 10, wherein transmission and reception component
phase arrays are integrated into a display device to form a two-dimensional

array for three-dimensional angular control of acoustic signals.

13.  The system of claim 12, wherein integration of transmission and reception
component phase arrays into a display device produces a noise cancelled

environment.
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18. The phased array of claim 17, wherein the phased array conprises a
transm ssion conponent to performa directional transm ssion of sound. 19.
The phased array of claim 18, wherein the transm ssion conponent conprises
a mcro speaker coupled to each of the one or nore phase shifters. 20. The
phased array of claim 19, wherein each phase shifter receives a signal to
be transmtted and produces a tuning of a direction of phase propagation.
reception conponent to performa directional reception of sound. 22. The
phased array of claim 21 wherein the reception conponent conprises a mcro
receiver coupled to each_of the one or nore phase shifters. 23. The phased

array of dftai mixe syikar ef laadR, phegandrrsaipsipr B /ESeRIR EHRPOPFBM a

respective mcro receiver. 24. The phased array of claim 22, wherein the

phase shi ‘é)th%@ afth§s hPPISEBAL KOS icl?ﬁhﬁ%@o@nagieg@iﬁ'@étior@mm og or m xed-si gnal
el ectronics. 25.7The phased array of aim19, wherein the mcro speakers

are conprised of one of mcronechanical or a mcronmagnetic technol ogies.
transmission/reception of sound.

15.  The system of claim 10, wherein the directional transmission/reception of

sound enables establishing one to one communication in a crowded room.

16. A phased array comprising one or more phase shifters to produce an
arrayed waveguide for acoustic waves to enable directional sound

communication:

17.  The phased array of claim 16, wherein the phase shifters have a variable

configuration to enable a tunable steering angle.

18.  The phased array of claim 17, wherein the phased array comprises a

transmission component to perform a directional transmission of sound.

19.  The phased array of claim 18, wherein the transmission component

comprises a micro speaker coupled to each of the one or more phase shifters.

20.  The phased array of claim 19, wherein each phase shifter receives a signal

to be transmitted and produces a tuning of a direction of phase propagation.

14



26. A nethod conprising: receiving a signal to at one or nore phase

shifters; and generating an arrayed wavegui de for acoustic waves in
order to enable directional sound conmmunication. 27. The method of claim
26, wherein the phase shifters have a variable configuration to enable a

tunabl e steering angle in two or three dinensions. signal

to be

transmtted prior to producing the arrayed wavegui de. 29. The nethod of
claim 28, further conprising transmtting a signal fromeach phase shifter
30. The net hod

to a mcro speaker to produce a steered acoustic wavefront.

of claim 27, wherein the one or nore phase shifters receive a signa

m cro recdlyer The phased array of claim 17, wherein the phased array comprises a

reception component to perform a directional reception of sound.

22.  The phased array of claim 21 wherein the reception component comprises

a micro receiver coupled to each of the one or more phase shifters.

23.  The phased array of claim 22, wherein each phase shifter receives a signal

from a respective micro receiver.

froma

24.  The phased array of claim 22, wherein the phase shifters are implemented

using one of digital, analog or mixed-signal electronics.

25.  The phased array of claim 19, wherein the micro speakers are comprised

of one of micromechanical or a micromagnetic technologies.

26. A method comprising;:

receiving a signal to at one or more phase shifters; and

generating an arrayed waveguide for acoustic waves in order to enable

directional sound communication.

27.  The method of claim 26, wherein the phase shifters have a variable

configuration to enable a tunable steering angle in two or three dimensions.

15



28.  The method of claim 27, wherein the one or more phase shifters receive a

signal to be transmitted prior to producing the arrayed waveguide.

29.  The method of claim 28, further comprising transmitting a signal from

each phase shifter to a micro speaker to produce a steered acoustic wavefront.

30. The method of claim 27, wherein the one or more phase shifters receive a

signal from a micro receiver.
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