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Background:	
This project stems from a concept created by three Industrial Design
students trying to defy the social stigma of hearing aids. The long
term goal of the project is to create a fully functioning universal
audio device that is used by both hearing and hard-of-hearing
consumers. The 10-year plan is to create a device that blends the
line between hearing aids and other technologies such as Bluetooth
communication, music streaming, easy charging options, and the
ability to record class notes, which are all commonly provided by
other audio devices used by non-hearing impaired users. The first
phase of this project is to create an initial prototype in the new
desirable form factor with rechargeable power, but with
limited functionality.

Overall Goals:	
	

• De-stigmatize hearing aids as medical devices.
• Provide the hard-of-hearing market with an alternative hearing aid
device that offers similar features contained within a new physical
form.
• Project is to serve as an initial proof of concept for future MSD
projects.

User Needs and Specifications:	
Spec #

S2

S3

Source

CN1

CN1, CN6

Directi
on

Specification

Frequencies amplified

Units of
measure

max

Maximum amplification

Marginal

Hz

target

Ideal

300-7000

dB

85-8000

85-95

Measured

Pass / Fail

300-8000

90

Customer Need

Pass

16.9

Rank

Description

CN1

9

The device amplifies sound

CN2

9

The device fits most adult ears ages
15-25years

CN3

9

The device does not draw attention to the
user as a hard of hearing individual

CN7

9
3

Fail

The device is rechargeable by computer USB
port
The weight of the device is similar to existing
earpieces

S7

CN7

Connects to a standard USB 2.0

Yes/
No

Yes/No

Yes

Yes

Yes

Pass

CN10

S10

CN4, CN6,
CN10,
CN11

Weight of earpiece

min

gram

<15

<12

15

Pass

Objectives:	

CN3

Percent of surveyed people who
identify a picture of the device as
something other than a hearing aid.

Pass

To design and deliver an optimized, rechargeable, ergonomic
audio accessory that processes and amplifies sound, and is
appealing to both hearing and hard-of-hearing populations.

CN3

Percent of surveyed hearing people
who would use the device for
Bluetooth or music listening

S14

S16

Parts:	

max

percent

max

>60

percent

>80

>50

>70

92.06

91.8

Pass

	

• Device amplifies sound
• Design allows for rechargeable power
• Ergonomic and aesthetically appealing

Software:	

1

	

The Freescale MC56F8006 DSC is used to
process sound captured by the microphones.
Sound samples are digitally amplified. Once
the digital processing is completed, the
samples are put through a digital to analog
converter, and driven into a speaker in the
users ear.
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Plot of the digital values captured by
the ADC showing the input and
output with a gain of 2
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Hardware:	
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Back Piece PCB: The intent of the PCB was to
charge a set of rechargeable batteries. In
addition, there is a boost converter that is
necessary for raising the battery voltage from
1.2 volts to 1.8 volts to power the electronics
on the round PCB. The wires at the bottom
connect to the battery; the wires at the top
connect to the round PCB. Unfortunately, the
charging functionality is not present in this
current project.
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1. Main Enclosure, Top
2. Transfer Module
3. Button Cover
4. 5-way Switch Button
5. Round PCB
6. Main Enclosure, Bottom
7. Tube
8. Battery Enclosure, Top
9. Battery (Power One ACCU plus 675)
10. Battery Enclosure, Bottom
11.Battery Charging PCB

Round PCB: the functions of the Round PCB
include capturing sound via both
omnidirectional and unidirectional
microphones, prefiltering and preamplifying
the sound to prepare for processing, software
amplification, noise cancellation and filtration
via a MC56F8006 digital signal controller, and
outputting the processed sound to the user.
A Micro USB AB port is included for future
integration of Bluetooth capabilities.

Assembled Components:	
Six parts 3-D printed, including the
electrical components weigh 15g which
is comparable to current hearing aids in
the market. The overall weight could
significantly decrease if the On Semi
RYTHYM R3910 Digital Signal Processor
is implemented in a future version.
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Conclusion and Recommendations:	
	

For the first iteration of the project, the team was able to meet most objectives while
staying within the budget. Future iterations of this project should focus on optimizing
the internal electronics for size and performance. The On Semi RHYTHM R3910 Digital
Signal Processor is suggested to replace the current DSC which will reduce the size of
the overall circular module and allow for more advanced sound processing techniques.
Future students should also focus on the Bluetooth integration located in the transfer
module.
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