
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.  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.  DETAILED DESCRIPTION [0011]In the following description,
numerous specific details are set forth 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  memory management, graphics processing and multimedia
decoding). In other embodiments, processor 110 may be implemented by an
application specific integrated circuit (ASIC). [0014]According to one
embodiment, phased array 120 includes an arrayed waveguide for acoustic
waves that enables directional and enhanced range sound communication.
Thus, phased array 120 includes a transmission component that performs a
directional transmission of sound. Figure 2A 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
respective phase shifter 210. The result of the sound produced by the micro
speakers 220 is a steered acoustic wavefront generated at phased array 205.
In one embodiment, micro speakers 220 are piezoelectric speakers at which
an electromagnetic field produces a piezo response (e.g., vibration that
produces sound). In another embodiment, micro speakers 220 are implemented
via other 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.  [0019]According to one
embodiment, phased arrays 120 (e.g., 205 and/or 



207) may be integrated into a monitor or display device to form a
two-dimensional array for three-dimensional angular control of acoustic
signals. Figure 3 illustrates one embodiment of a display device 300
incorporating phased array 205 and 207. [0020]Integration of phased arrays
120 into electronic displays may also 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.  [0022]In another embodiment, phased
arrays 120 may be integrated on to user clothing to enable directional
transmission/reception of sound. Figure 5 illustrates one embodiment in
which wearable acoustic phased arrays are integrated on a shirt to enable
one to one communication. Such one to one communication may be implemented
in a remote whispering system. [0023]In one embodiment, a remote whispering
system enables a personal 



directional sound communication method where a one to one communication 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
sending 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 haying voice controlled electronics
with acoustic phased arrays 120.  [0025]Although not described specifically
herein, phased arrays 120 may be incorporated in other types of devices to
provide for a directional transmission/reception of sound. For instance,
phased arrays 120 may be included in small form factor mobile computers
such as tablets, telephones, Global Positioning Systems (GPSs), etc.
[0026]The above-described mechanism allows for one to one sound
communication in a crowded noisy environment between humans or human and a
computer system. The mechanism also enables increased range and
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.  [0028]In an
embodiment, the electronic system 800 is a computer system  that includes a
system bus 820 to electrically couple the various components of the
electronic system 800. The system bus 820 is a single bus or any
combination of busses according to various embodiments. The electronic
system 800 includes a voltage source 830 that provides power to the
integrated circuit 810. In some embodiments, the voltage source 830
supplies current to the integrated circuit 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  



an embodiment, the integrated circuit 810 includes on-die memory 816 such
as static random-access memory (SRAM). In an embodiment, the integrated
circuit 410 includes embedded on-die memory 816 such as embedded dynamic
random-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,  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.  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.  speakers is a
steered acoustic wavefront. 8. The system of claim 2, wherein the phased
array comprises a reception 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.   14. The system of claim 10, wherein transmission
and reception component phase arrays are integrated into clothing to enable
directional 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.
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.  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.  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. 




