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Abstract 
 

 The goal of this project was to design a Digital Audio Recorder (DAR) that would record 

audio signals into a memory unit that could later be accessed for audio playback.  The audio 

signals are received from an onboard FM tuner and converted to digital audio.  The radio 

allows the user to change stations at any time, record at least 120 minutes of digital audio and 

it operates in the FM Radio Band. The user is able to pause or rewind the radio signal at any 

time. In addition, the radio DAR captures earlier parts of the same radio either show or song 

that is currently recording via active memory while it is playing back.  The microprocessor 

reads the signals, records them to memory, and plays them back from a memory buffer.  The 

Radio DAR abides by the principles of economic, social, and ecological sustainability in a 

way that it reduces the use of non-renewable resources, minimizes environmental impact, and 

relates people with the natural environment. 
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I. Executive Summary 
 

 The Digital Audio Recorder (DAR) radio design project records live radio programs such 

as advertisements, news, music, dramas, comedies, variety shows, and many other forms of 

entertainment broadcast and then plays them back. With high end near broadcast quality 

recording results, this power professional recorder is the best choice for those who demand high 

quality results with their audio evidence recording needs.   

 The DAR receives the live radio signals, and then encodes them into a compressed audio 

format that produces a stream that is stored in a circular memory buffer; then that audio decoder 

reads back from this memory buffer to playback a delayed audio signal. This process is 

orchestrated by the microprocessor, based on the user input, and feedback given to the user on 

the display. The DAR works very similar to a digital radio, where the user selects the desired 

radio station by using the buttons and the display on the device in a way that anybody that has 

used a radio before is able to use our device. The added functionality is with additional buttons 

that allow the user to pause, rewind and fast forward. The display shows how much delay there is 

in the signal that is currently being played back.  The specification for the produced product will 

be that the system should work on a 12 volt power supply and the maximum audio output does 

not exceed 85dB. 
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II.  Problem Statement 
 

 With the increasing popularity of digital radio, individuals want the audio recording 

capabilities that their DVR or TiVo give them for television.  The goal of this project was to 

design a Digital Audio Recorder (DAR) that would record audio signals into a memory unit that 

can later be accessed for audio playback.  The device uses an onboard FM tuner for input and 

converts this analog signal to digital for recording and playback purposes. 

 The design of the product centers on safety.  Since the device is likely be used in close 

proximity to the individual, it was imperative that the product met all safety requirements for a 

small electronic device.  Also, the device is made portable, so it’s fairly small and light weight.  

The full list of objectives and constraints for our project are below. 

 

A. Project Objectives 

 The objective of the senior design project was to provide students with hands-on training 

in control engineering design which is closely related to electrical and computer engineering.  In 

this perspective, we chose to design a digital audio converter capable of intelligent programming.  

The digital audio converter is able to playback, record, and store audio signals. Audio signal 

quality meets the standards for a specific range and it does not interfere with nearby electronic 

devices. The following is the list of objectives for the D.A.R. (Digital Analog Converter). 

 

1. Safety 

1.1. Components cannot overheat 

1.2. Can handle light moisture conditions 

 

2. Ease of Use 

2.1. Easy to turn on and off 

2.2. Recording must be easy to initiate 

2.3. Future recordings must be easy to program 

2.4. Audio playback must be simple to initiate 

2.5. Easy to store 
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3. Marketability 

3.1. Useful indoors 

3.2. Useful outdoors 

3.3. Small and lightweight 

3.4. High output audio quality 

3.5. Sufficient storage capacity 

 

4. Durability 

4.1. Must resist rust and corrosion 

4.2. Components must survive days of on time 

 

B. Constraints 

 The main constraints of the project were the programming of the microprocessor and the 

mounting of the filter onto the PCB board.  Mos-Fet drivers and customized circuitry was needed 

for the design of this radio. That was of key importance, because it enabled the digital analog 

radio to receive quality analog signal and prevent interference. To achieve the objectives above, 

the design considered the following attributes: 

 

1. Interchangeable storage units of variable sizes 

2. Circuitry hidden within device 

3. Output audio quality matches input quality 

4. Fast system response time 

5. Cost must not exceed $200.00 

��  Deliverables must be ready by August 1, 2008�
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III.  Assumptions and Limitations 
 

A. Assumptions 

 The following assumptions were needed and defined throughout the design process; they 

were based on technical and non-technical limitations that affect the project. 

 

·  The system will include an FM radio tuner. 

·  The system will only record one radio station at a time. 

·  The user should be able to pause or rewind the programming at any time. 

 

 

B. Limitations 

 Due to physical constraints and technical specifications, our design had to abide by the 

following limitations. 

 

·  The signal must be sampled at least 32 KHz in 16 bits. 

·  The system must be able to record at least 120 minutes of audio. 

·  The microprocessor used will be a VIA C3. 

 

 

IV.  Needs Feasibility Analysis 

 

A. Needs Analysis: Survey 

 The purpose of this section is to provide a list of finalized needs based on team members 

input, our client interview, and a user survey.  Starting with the information obtained from these 

sources, we made a full list of project objectives.  Then, by eliminating those items that were 

considered constraints, we formed a finalized list of requirements 

 The following table shows the results of the survey that was given out to potential users 

to determine their needs.  Before taking the survey, the individuals were given an introductory 

statement about our project and goals. 

 



10 | P a g e 
 

Survey Results: 

 The following table will show the results of our survey. 

 

84% of those surveyed were male 

84% were between the ages of 18 and 24 

40% listen to music for 1 – 2 hours.  30% listen for less than 1 hour. 

80% would use the device both indoors and outdoors 

96% would use the device while exercising 

100% say the device would probably get wet 

100% would be interested in having the capability to record audio data 

60% would record between 2 and 4 hours of audio.  Other 40% is split 

All input options were checked by majority except for tape cassette 

75% would like to program the device for future recordings 

60% would pay between $100 and $200 for the device 

70% would pay extra in order to obtain extra storage space 

50% have purchased 1 – 2 similar devices previously. 50% have purchased between 3 and 6 

Table 1: Survey Results 
  

A copy of our survey can be seen on the following page.
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Gender: 

o Male 
o Female 

 
Age: 

o 17 and under 
o 18 – 24 
o 25 – 39 
o 40 – 54 
o 55 and over 

 
On average, how long do you listen to 
music on a portable device? 

o 1 hour and under 
o 1 – 2 hours 
o 2 – 4 hours 
o 4 hours and more 

 
Would you use this device indoors or 
outdoors? 

o Mostly indoors 
o Mostly outdoors 
o Both 

 
Would you exercise with the device? 

o Yes 
o No 

 
Would the device get wet? 

o Yes 
o No 

 
Would you be interested in a music 
player that could record music from 
inputs? 

o Yes 
o No 

 
How many hours of audio would you 
like the device to record? 

o 1 hour or less 
o 1 -2 hours 
o 2 – 4 hours 

o 5 hours or more 
 
What type of audio inputs would you 
like the device to have (Check all that 
apply)? 

o Headphone jack 
o Compact disc tray 
o Tape cassette tray 
o USB 
o Other: 

______________________ 
 
Would you want to program recordings 
for future times? 

o Yes 
o No 

 
How much would you pay for a device 
that could record 4 hours of audio? 

o Under $50 
o $50 - $100 
o $100 - $200 
o $200 or more 

 
Would you be willing to spend extra 
money in order to increase storage space? 

o Yes 
o No 

 
How many audio recorders or players 
have you purchased in the past? 

o 0 
o 1 – 2 
o 3 – 6 
o 7 or more 

 
What are some things you like about 
other music recorders/players? 
 
 
What are some things you would like to 
see improved?
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 The final project objectives are listed and categorized below.  The indented 

objective list is organized from top to bottom in order of importance to our project.  

Before making this list, a full list of objectives was created using ideas generated from 

the survey, client interviews, and team brainstorming.  That list was analyzed and 

trimmed down, removing items such as duplicates, constraints, and implementations to 

obtain the objectives listed below. 

 

Objectives: 

 

1. Safe 

1.1. All circuitry safely contained within device 

1.2. Minimize the probability of short circuits 

 

2. Marketable 

2.1. Durable 

2.1.1. Resists corrosion when left outside or in damp environments 

2.1.2. Damage resistant up to a certain height 

2.1.3. Low power consumption 

2.2. Useful 

2.2.1. Records digital audio from an FM tuner 

2.2.2. Has audio playback feature 

2.2.3. Large storage capacity 

 

3. Easy to Use 

3.1. Easy to turn on and off 

3.2. Standard input and output ports 

3.3. Simplified interface with a button dedicated to each function 

3.4. Easy to store 
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B. Feasibility Analysis 

 

 In this section, a feasibility analysis is shown, indicating the likelihood of our 

project’s success or failure.  To predict this, we used the weighted average method to 

analyze various potential issues that could arise within the areas of resources, technology, 

scheduling, and economics.  The following table shows this test. 

 

Attribute Weight Score W. 
Score 

Why? Solution 

Resource Feasibility 

Do we have 
sufficient skill? 

0.7 4 2.8 We have most of 
the knowledge 
required to 
complete the 
project 

Use the resources 
available to 
research and teach 
ourselves 

Do we have 
sufficient 
equipment? 

 

0.5 

 

3 

 

1.5 

We need some 
extra 
components and 
tools 

Purchase those 
items necessary 

Do we have a 
sufficient number 
of people? 

 

0.5 

 

5 

 

2.5 

We have 4 team 
members 

No problem 

Technical Feasibility 

Is the project 
possible with 
current 
technology? 

 

0.8 

 

5 

 

4.0 

All project 
components are 
currently 
available 

No problem 

Scheduling Feasibility 

What are the 
chances that we 
meet our 
deadlines? 

 

0.8 

 

4 

 

3.2 

Other non-
related activities 
may impede 
progress 

Start early and stay 
focused 

Economic Feasibility 

Do we have 
sufficient funds for 
the project? 

 

1.0 

 

5 

 

5 

We have 
sufficient funds 

No problem 
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Total 4.3 26 19.0   

Weighted Average = 4.4 

Table 2: Feasibility Analysis 

 

 The final weighted average was determined by dividing the total weighted score 

by the total weight.  With a final weighted average value of 4.4, we can safely assume 

that the project will succeed despite some anticipated delays. 

 

 

V. Risk Analysis 

 

 It was imperative that, for a project this large, initial planning was done to 

anticipate and prepare solutions to potential problems.  By predicting high risk events, 

such as poor audio playback quality or running out of funding, solutions were 

predetermined and less time was lost when they occurred.  The risk analysis of the project 

was designed to draw attention to potential problems, however likely or unlikely they 

were, and to form a table of solutions to these problems. 

 The following table is the Risk Exposure Matrix.  This table breaks down threats 

in three ways.  First, Classes I thru IV of the matrix represent levels of tolerability to a 

problem, with Class I problems being below the risk acceptance threshold and Class IV 

problems being above it.   Next, the problems are labeled as Catastrophic, Severe, 

Moderate, or Low.  Finally, the columns of the matrix represent the likelihood of that 

problem occurring. 

�

Table 3: Risk Exposure Matrix 
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 Using this table to evaluate our risks, we then performed a fault tree analysis, 

using the fishbone diagram seen below in Figure 1.  For the diagram, we separated our 

risks into six categories: Marketing, Resources, Technical, Legal, Economic, and 

Scheduling. 

 

 

 

�

Figure 1: Fishbone Diagram 

 

 With the risks analyzed, the following table was constructed to connect the 

potential risks with their associated solutions. 

 

 RISK ASSOCIATED SOLUTION 

M1 Product is too large Buy smaller components or package 
tighter 

M2 Price is too high Buy parts from wholesaler 

M3 Poor audio quality Redesign DAC and ADC 

R1 Parts unavailable Redesign with different parts 
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R2 Skills become insufficient Study and learn necessary topics 

R3 Limited lab space and equipment Find outside workspace and equipment 

T1 Poor audio quality Redesign DAC and ADC 

T2 Signal Converting Incorrect Redesign DAC and ADC 

T3 Component Incompatibility Check specs for each component and 
design for power concerns 

L1 Patent infringement Keep extensive project notes and research 
existing patents 

E1 Funds run out Find sponsor and carefully examine 
spending 

E2 High cost of parts Buy parts from wholesaler or obtain by 
donation 

S1 Schedules conflict for meetings Work around schedules to find 
appropriate meeting times.  If necessary, 
do some individual work 

S2 Delayed shipments Order parts early or overnight if necessary 

S3 Lack of member participation Confront the team member and discuss 
options 

Table 4: Risk Actions 

 

 

VI.  Operating Environment 

 

 The radio DAR is a device similar to an ordinary radio and its operating 

environment is related to that of a regular radio.  Under the same conditions of a usual 

radio, radio DAR was designed to operate in indoor and outdoor environments and is 

strongly forbidden to use in rain and water as well as outside during lightening. 
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VII.  Intended User(s) and Intended Use(s) 

 

 Humans often jump to conclusion instead of analyzing or considering the 

communication context.  That is what repeatedly happened to radio listeners.  In this 

section we stress who the intended users are, what the intended use of DAR radio is, and 

its importance in making good judgment.  

 

A. Intended Users 

 Two groups were considered as the primary users of our DAR radio design 

project.  The first group comprises instructors, students, and self-taught people, 

autodidacts who like technology. The second group includes the original customers who 

listen religiously radio broadcasting. 

 

B. Intended Uses 

 The main use of our DAR radio design project is to record live radio programs 

such as advertisements, news, music, dramas, comedies, variety shows, and many other 

forms of entertainment broadcast.  Listeners are able to play them back and make good 

judgment.  For example, playback a song, or an advertisement, and decide whether or not 

to buy the album, or the product.  Furthermore, our design can be used for people who are 

interested in experiences that enhance their skills in designing, building, testing 

prototypes, and expanding strategies in order to systematically realize the potential of 

technology. 

 

 

VIII.  Background 

 

 Radio DAR has not appeared yet; however, there are various DAR Digital Audio 

Recorders also called digital sound recorders on the market, and radio was invented a 

long time ago.  Our strategy consists of joining those two technologies together and 

emerging with a unique product.   



18 | P a g e 
 

 Many projects that involve playback options are DVR, which stands for Digital 

Video recorder.  The main purpose of a DVR is to remember things and keep track of the 

shows that come on, of the particular receiving channels, of the duration of show, and so 

on.  Remembering must occur reliably, even when the power can drop at any time and the 

receiver may be offline for either days or weeks. Internet Radio Recorder lets users 

record their favorite Internet music and programs. 

 Our project has almost the same functionality then a DVR, there is no video 

involved.  In our perspective, it is most important to know the technology behind a 

Digital Audio Recorder as well as Radio. 

 

Digital Audio Recorder Technology 

 A digital audio recorder is an electronic device designed to record and play back 

speech.  The messages are recorded using a built-in microphone and they are stored in a 

digital memory.  It uses digital signals for sound reproduction. This includes analog-to-

digital conversion, digital-to-analog conversion, storage, and transmission.  

 The analogue audio system sounds, begin as physical waveforms in the air, are 

transformed into an electrical representation of the waveform, via a transducer, and are 

stored or transmitted. To be re-created into sound, the process is reversed, through 

amplification and then conversion back into physical waveforms via a loudspeaker. 

Although its nature may change, its fundamental wave-like characteristics remain 

unchanged during its storage, transformation, duplication, and amplification. All 

analogue audio signals are susceptible to noise and distortion, due to the inherent noise 

present in electronic circuits. 

 The digital audio chain begins when an analogue audio signal is converted into 

electrical signals pulses.  This signal is then further encoded to combat any errors that 

might occur in the storage or transmission of the signal. This "channel coding" is 

essential to the ability of the digital system to recreate the analogue signal upon replay. A 

block diagram of a digital recording/processing system is shown below 
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Figure 2: Block Diagram of a Digital Recording 
  

 

Radio Technology 

  

 Radio is the wireless transmission of signals, by modulation of electromagnetic 

waves with frequencies below those of light.   The figure below breaks down into blocks 

the circuit of a radio receiver system. 

 

 
Figure 3: Radio Receiver System from www.kpsec.freeuk.com 

 

 

A. Multitrack Digital Audio Recorder 

 

1) Summary: Multitrack Digital Audio Recorder is a project about Digital Audio 

Recorder accomplished by Tim Olson and Nick Szarzak.  This project develops a 

prototype of a 4-track recording system that will be interfaced with a PC to store 

and playback the audio signals. 
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2) Technology Review: This project has the following components: a microphone as 

in input device; a PC that serves as a software/hardware interface; a speaker as 

audio output relayed on speaker; a A/Ds to use with the PC, a microcontroller that 

accepts the digital data, does preprocessing, and sends data to the PC.  The figure 

shows an overview of the system. 

 

 
Figure 4: Block Diagram of the System by Tim Olson and Nick Szarzak 

 

3) System Description The ultimate goal of the team was to produce a device with 

the ability to record up to four separate tracks of audio simultaneously and then 

computer playback of any of these tracks. 

 

B. Digital Audio Recorder 

 
1) Summary:  The project DIGITAL AUDIO RECORDER was accomplished by 

John Klempir and Jason Tang in November 30, 2000.  The intent of this project 

was to create a compact, portable, digital audio recorder with simple one button 

Play, Stop, Record, and Pause functionality. 

 

2) Technology Review: This project includes the following components: a 

microcontroller Motorola that controlled the user input, an ISD2532 ChipCorder 

which implemented the storage and some of the signal processing, speakers and 

microphone.  The figure below shows the block diagram of the device. 
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Figure 5: Block Diagram of Digital Audio Recorder by John Klempir and Jason Tang 

 

 

3) System Description: The purpose of this project was to design an audio recorder 

with digital storage capable of recording and playback.  Digital storage formats 

allow for scalable recording times, better sound quality, and longer physical 

lifetime.  With some additions and improvements, these devices can be used to 

transfer recordings to computers or across networks. 
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IX.  Intellectual Property Considerations 
 

 In this section, we will discuss three patents that have similarities to our project 

and will further explain why we are not infringing on any claims made. 

 

A. Digital Audio Recorder, United States Patent 6,771,568 

 

 This patent, by David Hochendoner, was granted on August 3, 2004, and will be 

described in the following sections: 

 

1) Summary:  The patent describes a device which has three different input sources: 

an analog input, a digital input, and a compact disc tray.  From these, the device 

can record the digital audio data to a hard drive built into the device.  In the case 

of the analog input, an analog to digital converter will change the audio signal to 

digital data.  Also, extra memory and a detachable keyboard are used to allow a 

user to enter information about artist name, track name, etc. for each saved track.  

Via a user interface, the user will be able to select and play either saved tracks or 

tracks directly off of a compact disc.  Output for the device will be a headphone 

jack. 

 

2) Claims Summary:  The patent claims a digital audio recorder comprising of both 

analog and digital inputs.  The device will have at least one hard drive and 

associated memory, the memory containing a database containing types of data 

selected from the group consisting of album name, artist name, song title, etc.  

The system will also have a second memory for digital audio files, a display 

screen, and audio output, at least one knob or button, and a central processor 

connected to the inputs, hard drive, associated memory, and the output.  The 

analog input will have the signal digitized by running it through an analog to 

digital converter.  The output will have a digital to analog converter to change the 

signal back to analog.  The keyboard will be connected to the device via an infra-
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red connection.  The digital input will be a USB ported connected to the central 

processor.  The analog input will be a regular audio input and also a RS 232 port. 

 

 The claims made in this patent were not infringed upon by our project.  For one, 

our project was done for educational purposes.  Therefore, the work we did cannot be 

considered infringement so long as we did not take the project beyond the scope of 

education.  Also, the design described above will include a CD tray and an infrared 

keyboard as inputs to the microcontroller.  Our system does not have the compact disc 

tray and a keyboard is directly attached with a cable, not via an infrared connection.  

Another main difference is that our project has the ability to have programmed 

scheduling, so that future radio programs can be recorded without the user present. 

 

B. Information Storage Medium and Information Recording/Playback System, 

United States Patent 7,352,958 

 

 This patent, by Hideo Ando and You Yoshioka, was granted on April 1, 2008, and 

will be described in the following sections: 

 

1) Summary:  The patent describes an information storage medium capable of real-

time recording/playback of digital moving picture information and a digital 

information recording/playback system using this medium. 

 

2) Claims Summary:  The patent claims a system of video recording wherein the 

digital video will be recorded onto an optical disk through an optical drive.  The 

process of recording will be such that there will be no fragmentations in the data.  

The system also claims the optical drive storage medium, designed for this 

process.  The system will also comprise of a video playback component for real-

time playback. 

 

 The claims made in this patent were not infringed upon by our project.  This 

patent claims a new method and a new medium for digital video recording.  The purpose 
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of their invention is to remove the fragmentation of data that can occur when using other 

methods of video recording.  Our project deals with only audio signals, both analog and 

digital.  We used storage mediums that are already on the market and readily available.  

Also, a large part of our project involved a method to program future recordings, while 

this patent does not claim to do so. 

 

C. Audio Converter Device and Method for Using the Same, United States Patent 

7,167,765 

 

 This patent, by Craig Janik, was granted on January 23, 2007, and will be 

described in the following sections: 

 

1) Summary:  The patent describes a device that will receive digital audio data and 

convert it to an analog electric signal.  The device will receive the information 

through a wireless LAN connection and consist of a media playback device.   

 

2) Claims Summary:  The patent claims a personal digital assistant, comprising of a 

system which receives digital audio data, converts it to an analog electrical signal, 

and provides playback of said signal.  The system will use the IEEE 802.11b 

wireless transfer protocol to receive the data from a server.  Using onboard 

components, including a digital to analog converter, a flash memory device, and a 

microcontroller, the device will convert the digital signal and send its analog 

equivalent to a media playback device. 

 

 The claims made in this patent were not infringed upon by our project.  The 

system described in this patent receives digital audio data from a wireless connection and 

converts it to an analog electrical signal.  This signal is then sent immediately to a media 

playback device.  Our project receives either digital or analog signals and saves them to a 

large storage device.  Our system also offers playback, but our design allows for playback 

of any saved or immediate information.  Also, we did not use wireless connections to 

provide input to our system. 
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X. Standards and Considerations 

 

 This section will discuss the standards involved in the implementation of the FM 

DAR project. This project had to comply with a series of standards, especially since it 

operates with radio signals and must be compatible with FM transmitters and follow FCC 

regulations. 

 

A. MPEG-1 Layer 3 Audio Compression 

 This project needed to use some sort of audio compression to be able to 

store the received audio information into a storage device with limited space. It 

was to our advantage to choose a well defined standard such as MP3, OGG 

Vorbis, or AAC, so that we could reuse compression and decompression modules 

that were readily available. The MPEG-1 Layer 3 standard was defined by the 

Fraunhofer Institute, and in order to use it, it had to be licensed from them. MP3 

audio compression accomplishes an almost CD quality result in a stream that is 10 

smaller than the original. 

 

B. ITU Region II Bandplan and Channel Numbering 

 The ITU Region II Bandplan for North America is defined in channels 

ranging from 200 to 300 (87.9MHz to 107.9MHz). These channels are placed 200 

kHz apart, and therefore they go as 87.9, 88.1, 88.3, etc. Although the FCC is the 

body in charge of assigning these radio frequencies to the stations, based on 

auctions; our main interest is in the FM tuning range which must cover all 100 

channels. 

 

C. 3.5mm Audio Jack 

 Since our project produces an audio output, it had to have an interface to 

connect to external devices such as headphones or audio amplifiers. Computers 

have imposed the 3.5mm audio jack as an industry standard in connecting PC 

speakers and headphones, and that is why we used the same standard to output the 

analog audio. For a stereo connection we have that the tip is the left channel, the 
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ring is the right channel, and the sleeve is the ground. We had the jack connector 

where the 3.5mm phone plug plugs in. 

 

 
Figure 6: 3.5 mm Phone Plug 

 

 The use of these standards is important to allow the interoperability of the 

different components within the project. This project complies with the following 

standards: 

 

·  MPEG-1 Layer 3 Audio Compressions. 

·  ITU Region II Band plan and Channel Numbering. 

·  3.5mm Audio Jack 

 

 

XI.  Health and Safety Considerations 

 

 The radio digital audio recorder presented limited safety hazards due to its low 

voltage design, and the lack of moving parts. In the case of the optional external power 

supply, it was properly grounded to avoid the risk of electrical shock. The audio output 

was kept within a comfortable range bellow 85 dB.  
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XII.  Environmental Considerations 

 

 The use of electronic components has some environmental concerns.  As the time 

goes by, electronic chips and plastic used to create the radio DAR might need to be 

thrown away and replaced; the problem is those components are not biodegradable and 

may contain hazardous materials.  Therefore, we took into account and employed as 

guide the Directive on the Restriction of the Use of Certain Hazardous Substances in 

Electrical and Electronic Equipment referred to as the Restriction of Hazardous 

Substances Directive (RoHS) which restricts the use of the following six hazardous 

substances: lead, mercury, cadmium, hexavalent chromium (chromium xxx or Cr6+), 

polybrominated biphenyls (PBB), and polybrominated diphenyl ether (PBDE). 

 

 

XIII.  Sustainability Considerations 

 According to Wikipedia sustainability is a characteristic of a process or state that 

can be maintained at a certain level indefinitely.  Designing for Sustainability implies an 

ecological method whose composite fabric has implications and opportunities for the 

structuring of the competition rules and regulations. 

 In this perspective, Radio DAR abides by the principles of economic, social, and 

ecological sustainability in a way that it can reduce the use of non-renewable resources, 

minimize environmental impact, and relate people with the natural environment.  In other 

words, it was made certain that objects had long term-value, and were responsible for the 

effects of design decisions. In this spirit, our manufacturability considerations section we 

have mentioned the choice of sockets and plastic box.  Radio DAR was designed for 

repair as well as disassembly and was constructed as far as possible from recyclable 

materials and renewable materials in the perspective of solving the global environmental 

crisis.  In other words, we acted in accordance with the Hannover Principles. 
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XIV.  Manufacturability Considerations 
 

 During implementation of our project, we took some guidelines toward design for 

manufacturability into consideration which contributed to the success of an end product.  

a. We did not only design for functionality, but also to optimize cost, quality, 

reliability, ease of assembly, testability, styling, and safety. 

b. Our design was implemented with a PCB Printed Circuit Board which 

mechanically supports and electrically connects the components via 

soldering.  

c. For ease of installation and for reparability purposes, we used sockets 

mounted on the PCB.  

d. Once the radio DAR was implemented and tested, we enclosed it in a 

plastic box. 

e. Our product design fell into RoHS compliance. 

 

 

 

XV. Ethical Considerations and Social Impact 

 

 It was the goal of this project to comply with all the standards in the IEEE code of 

ethics. Even though this device presents a very useful feature to radio listeners, giving 

them an added freedom on when to hear their radio shows, and the ability to forward 

commercials. It also presents a commercial problem for radio stations where some of 

their public will not be listening to the advertisements which is what keeps commercial 

radio free to the public. Limitations could be imposed to the system, based on agreements 

with radio station owners which could force the uninterrupted playback of advertisements. 

An ethical problem was solved by evaluating it in reference to the different ethical 

theories, where ethical egoism promotes the manufacturer’s best interest, utilitarianism 

looks for the greatest benefit to all parties, ethics of rights emphasizes on the individual, 

and Kantian ethics use the solution of the problem to make a rule or a policy. This 



29 | P a g e 
 

problem about skipping commercials was analyzed with different ethical tendencies, with 

the aid of the following table. 

 

 

 

Solutions Ethical 
Egoism 

Utilita-
rianism 

Ethics 
of rights 

Kantian 
ethics 

Points 

 

Ethical Egoism 

Ignore this problem 

1 2 0.33 3 6.33 

Utilitarianism 

Block the user from fast 
forwarding when 
commercials are playing 

0.5 1 0.25 1 2.75 

Ethics of Rights 

Let the user choose to listen 
or not to advertisings 

3 4 1 3 11 

Kantian ethics 

Make an advertising 
identification standard that 
radio stations must follow 
for the system to work 

0.33 1 0.33 1 2.66 

 

 

 Therefore the best solution was to allow the user to skip the advertising whenever 

he/she wants to, which corresponds to Ethics of Rights, and also to the second winning 

choice of Ethical Egoism. 

Table 5: Ethical Considerations 
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XVI.  Concept Development 

 

 The design of a FM radio receiver that is capable to pause or rewind a live radio 

signal is defined by several characteristics that are going to be discussed in this section. 

In order to develop a decision strategy for the concept, we first started by identifying 

main objective and constrains for the project. 

 

Objectives 

1. The system should allow the user to change stations at any time. 

2. The system should record at least 120 minutes of digital audio. 

3. The system should operate in the FM radio band. 

4. The user may pause or rewind the radio signal at any time, up to the time when 

the station was first tuned in. 

Constraints 

1. The system must be able to operate using a 12 volt power supply. 

2. The final prototype must be ready and working by August 1, 2008. 

The following concept fan aids in the development of different solutions for the project. 

 

 

 

 

 

 

FM DAR 

Software Hardware 

FM Receiver Encoder 
Decoder 

Design our 
own 

Use an 
existing chip 

Figure 7: Concept Fan 
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A. Option 1 

The first option selected was to use a software audio encoder/decoder which could 

be done with the dsPIC30F4013 and design our own FM tuner. 

 

 

 

1. Advantages 

·  Avoid the costs of buying extra hardware. 

2. Disadvantages 

·  Audio quality could have suffered due to the lack of processing 

power. 

·  Possible licensing issues. 

 

B. Option 2 

The second option was to use a separate chip for audio encoding and decoding, 

and also a dedicated chip for the FM receiver. 

 

FM Receiver Enc/Decoder 

Hardware 

Software Chip 

Our own 

Figure 8: Concept combination table for Option 1 
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1. Advantages 

·  Using existing hardware could have provided higher audio quality. 

·  The microcontroller could have used the processing power for 

other tasks such as the graphical display. 

2. Disadvantages 

·  More expensive. 

·  Possible issues in interconnecting hardware. 

 

C. Option 3 

The third option was to use a software encoder/decoder, with an external FM 

tuner chip. 

 

 

 

FM Receiver Enc/Decoder 

Hardware 

Software Chip 

Our own 

FM Receiver Enc/Decoder 

Hardware 

Software Chip 

Our own 

Figure 9: Concept combination table for Option 2 

Figure 10: Concept combination table for Option 3 
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1. Advantages 

·  Cheaper to produce. 

·  Faster software development. 

·  Good FM receiver audio quality. 

2. Disadvantages 

·  The software encoder and decoder may have degraded the audio 

quality. 

·  Licensing issues. 

 

1 = equal 3 = moderate 5 = strong 7 = very strong 9 = extreme

Audio Quality User Interface Cost G. Mean w
Audio Quality 1.00 5.00 1.00 1.495348781 0.49
User Interface 0.20 1.00 3.00 0.880111737 0.29

Cost 1.00 0.33 1.00 0.693361274 0.23
Total 3.068822

 

Figure 11: Concept Selection 

  

 

Constraints
Battery Powered

Objectives w
Audio Quality 0.49 1.00 0.49 5 2.45 5 2.45
User Interface 0.29 1.00 0.29 4 1.16 4 1.16

Cost 0.23 3.00 0.69 2 0.46 3 0.69
1.47 4.07 4.30

Option 1

Yes

Option 3

Yes

Option 2

Yes

 
Figure 12: Concept Selection 

 

 With the aid of the previous diagrams and tables, the best concept was Option 3, 

which is composed by a hardware encoder and decoder to handle the audio compression, 

and a dedicated FM tuner chip. This solution provided the best audio quality, while at the 

same time allowing for a more refined user interface due to the available processing 

power in the microprocessor. 
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XVII. End Product Description and other Variables 

 

A. End Product Description 

 This section uses the aid of block diagrams to describe the functionality of the 

product.  

 

 

 

 

 The DAR receives the live radio signals, and then encodes it into a compressed 

audio format that produces a stream that is stored in a circular memory buffer; then that 

audio decoder reads back from this memory buffer to playback a delayed audio signal. 

This process is orchestrated by the microprocessor, based on the user input, and feedback 

is given to the user on the display. 

 

 

 

FM Signal 
FM Tuner Audio Encoder 

User Controls 

Memory 
Buffer 

Audio Decoder 
Audio Output 

Display 

Main Program 

FMDAR 
FM Signal 

Delayed 
Audio 

User Controls 

Figure 13: Level 0 

Figure 14: Level 1 



35 | P a g e 
 

 

B. Functions 

 The DAR works very similar to a digital radio, where the user selects the desired 

radio station by using the buttons and the display on the device in a way that anybody 

that has used a radio before would be able to use our device. The added functionality is 

with additional buttons that allow the user to pause, rewind and fast forward. The display 

shows how much delay there is in the signal that is currently being played back.  

 

C. Specifications 

These are the specifications for the produced result: 

·  The system will work on a 12 volt power supply. 

·  The microprocessor is a VIA C3. 

·  The maximum audio output does not exceed 85dB. 

 

D. Other Deliverables 

The final product will also be accompanied by the following deliverables: 

·  The final project report. 

·  A PowerPoint presentation. 

·  The source code for the program in the microprocessor. 

·  A live demonstration of the final product. 

 

 

XVIII.  Plan of Action 

 

A. Statement of Work 

Abstract 

 Our senior design challenge was to create a radio DAR which was both user-

friendly and affordable. The idea behind radio DAR was similar to a DAR Digital Radio 

Recorder which records onto a memory chip and allows users to digitally record an audio 

show or music up to certain hours and play it back.  In addition, radio DAR can capture 
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earlier parts of the same radio either show or song that is currently recording via active 

memory while it is playing back.  The microprocessor reads the signals, records them to 

memory, and plays them back from a memory buffer. 

 

The objectives of the radio DAR Digital Audio Recorder project were the following: 

 

·  To record the live radio signal and play it back in real-time from memory. 

·  To playback with a simple touch of a button. 

·  To record live radio signal while playing back. 

·  To be operational on any frequency. 

 

Scope 

 We used essential components of the hardware system such as memory, 

microprocessor, and filter. We developed code for the microprocessor by using the 

Bourne Shell programming language. 

 

Location of Work 

 The work was performed on and off campus. 

 

Period of performance  

 The period of performance for this project started at the beginning of the semester 

and the work tasks continued through the semester until August 2008. An estimate of 60 

working days will be applied for the completion of the project. 

 

B.  Work Breakdown Structure 

 A Work Breakdown Structure was fundamental in order to define and organize 

the total scope of the project.  There were two major phases related to this project: 

Hardware and Software. . 

 

1. Hardware Plan 

1.1. Filter Design 
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1.1.1. Requirements and Specifications 

1.1.2. Schematics 

1.1.3. Parts identification 

1.1.4. Parts ordering 

1.2. Memory Buffer Design 

1.2.1. Requirements and Specifications 

1.2.2. Schematics 

1.2.3. Parts identification 

1.2.4. Parts ordering 

2. Software Plan 

2.1. Choice of software development environment 

2.2. Algorithm 

2.3. Implementation and testing 

2.4. Flashing 

3. Integration Hardware and Software 

3.1. Circuit design 

3.2. Testing 

 

C. Project Milestone 

 Project milestones are critical points that we monitor throughout the life cycle of 

the project.  They highlight important interim events. The following is a list of project 

milestones that were required for the success of the project. 

 

·  Programming Code for the system 

·  Design of circuit 

·  Installation of the components on PCB 

·  Integration of hardware and software 

·  Testing of Code and Circuit 

·  Testing of final product under real environment conditions 

·  Final Presentation and Report 
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D. Gantt Charts 

 The project was divided in three main phases as depicted in Table 1 which is the 

Gantt chart for out project. The Planning phase was dedicated mostly to the investigation 

on how the radio works, and the components’ specifications. Then in the Development 

phase we used the information gathered from Planning and started the design process for 

the smarter radio capable of recording, playback and storage of an audio signal. Once it 

was developed, we transitioned to the Testing phase where final adjustments were made.
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Figure 15: Gantt Chart
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XIX.  Multidisciplinary Aspects 
 

Team composed of four group members: 

 

·  Timothy Hoffman (Electrical Engineer) 

Specializes in power and mechanics.  

·  Arsala Qureshi (Electrical Engineer) 

Specializes in filters and digital signal processing. 

·  Daniel Aguerrevere (Computer Engineer) 

Specializes in computers and the programming aspects. 

·  Marc Aubourg (Computer Engineer) 

Specializes in computers and the programming aspects. 

 

 The four team members each have the skills that set this project on its ongoing path. Each 

individual was responsible in fulfilling his/her portion of the project whether it was 

documentation, analysis, circuitry and/or programming. Finances were taken care of as a group 

and not many disagreements were faced. Group meetings were scheduled regularly which helped 

each team member stay productive.  Each team member was secure in his/her technical skills 

and brought forth possessed abilities for efficiency in the analysis, development and design 

sections of the project.  

 

 

XX. Personnel 
 

Each team members resume is attached in the following pages.
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1111 SW 112th AVE 
Pembroke Pines, Fl 33024 

Phone (954)704-7949 
Cell (954)918-6877 
E-mail arsalaq@gmail.com 

Arsala Qureshi 

 
Education  
 

·  Bachelors Degree: Electrical Engineering, May 2008, Florida International University, 
Miami, FL.    Cumulative GPA 3.2 

·  Associates Degree, June 2004 College Academy, Davie, FL 
    Cumulative GPA 3.5  

o Advanced Classes Include getting an AA degree from the College Academy at 
High School Graduation. Graduated with over 60 credits. 

·  High School Diploma, June 2004, Flanagan High School and College Academy, Davie 
FL,       Cumulative GPA 4.3  

 
Experience 
 

·  Programmed in C, C++, VBASIC created scripts and wrote functional programs. 
·  Troubleshoot and quickly resolved a variety PC software issues and Networking issues.  
·  Worked with different operating systems including Windows 95, Windows 98,  

Windows ME, Windows XP, and Windows Vista. 
·  Used Microsoft Office Suite, Adobe DreamWorks, AutoCAD 2002 / 2006,           

Microsoft Visual Studio, Active Directory Administration Tools, Microsoft Word, 
Microsoft Excel, Microsoft Project, Microsoft Access, MathLab 

 
Employment History 
 

·  BoxesandArrows. Inc. (Custom Software Design and IT Consulting): August 2006 – 
Present;  

o Managed Various Projects from start to end 
o Wrote documentation and assisted QA Analyst and for Several Months 
o Designed and wrote Access Applications (Generator Application) 
o Big part of Database Design and QA Testing 
o Worked with a collective team, including Business Analyst, Lead Developer and 

International Developers.  
o Clients Include: Burger King, Mr. Food, AutoNation, ACI, GFXI  
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4412 NW 97th CT 
Miami, FL 33178 

Phone (305) 594-5705 
Cell (786) 709-8004 
E-mail daniel20@gmail.com 

Daniel Aguerrevere 

 
Education  
 

·  Present:   Florida International University Miami, FL 
 Major: Computer Engineering 

·  May 2002: Belen Jesuit Preparatory School Miami, FL 
 High School  

·  January 2000: Colegio San Ignacio de Loyola    Caracas, Venezuela 
 
Experience 
 

·  Service oriented attitude providing a pleasant customer relation; combined with extensive 
personal and professional experience in the technological world. Can quickly learn other 
necessary skills on my own by using the Internet. Bi-lingual: English and Spanish. 

·  Programming languages: Visual Basic/.NET, C/C++/C#, MatLab, PHP, ASP/VBScript, 
ASPX/.NET, Java, Javascript, SQL (Microsoft SQL Server 2000, 2005, MySQL, and 
PostgreSQL). 

·  Software development for Windows, and Windows Mobile/Pocket PC. 
 
Employment History 
 

·  WiMesh Solutions, LLC Miami, FL : May 2004-present; 
o Computer networks (wired/wireless) installation, repair and consulting. 
o Windows Server/Active Directory based network administration. 
o Microsoft Exchange administration. 
o Handle customers’ technical support calls, and on-site support services. 
o Design and manage service packages. 
o Graphic and website design with server side scripting. 
o Customized database software development and optimization. 
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6740 SW 75th Ter. 
Miami, FL 33143 

 

Phone(352)-284-4026 
E-mail timhofff@yahoo.com 

Timothy Hoffman 

 
Education  
 

·  Florida International University , Miami, FL 
o Electrical Engineering, 2007-2008, degree pending 
o Completing remaining credits needed 

·  University of Florida, Gainesville, FL 
o Electrical Engineering, 2000-2006 
o Over 120 credit hours earned towards degree 

·  Buchholz High School, Gainesville, FL 
o Graduated: 2000.  GPA: 3.85 
o Recipient of the Florida Bright Futures Scholarship 
o SAT: 1400.  Perfect 800 on math section 

 
Experience 
 

·  Operating systems: Win 95/98/2000/XP 
·  Languages: C++, Assembly code, Basic 
·  Software: AutoCAD 2007, PSpice, Electronics Workbench, MatLab, MS Office 
·  Web: HTML 

 
Employment History 
 

·  Ruben Alcoba, Esq., Patent Drafter, 1/2007 – current 
·  Apartment Hunters, Property Specialist, 5/2005 – 9/2006 
·  Best Buy, Sales Associate/Product Processing, 6/2003 – 5/2005 
·  References available upon request 
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13210 SW 14th Place 
Davie, FL 33325 
 

Phone 954-638-5844 
E-mail aubourg@hotmail.com 
 

Marc Aubourg 

 
Education  
 

·  Florida International University 
student, Computer Engineering, 2004 - Present 

  
·  Gold Coast, Miami Florida 

 Real Estate License, 2005 
 Mortgage Broker License, 2005 
  
Experience 
 

·  French, Creole, English,  
·  able to use general office machines,  
·  word processing, spreadsheet, and database software, and computerized 

accounting packages,   
·  Java, AutoCAD, C++, QBasic, MIPS AssemblyLanguage. 

 
Employment History 
 

·  2005 – Present 
o Real Estate Agent, Licensed Mortgage Broker 
o Total Stop Real Estate & Total Stop Mortgage 
o Sunrise, Florida 

 
·  1999-2003 

o Manager 
o L’Echantillon Store 
o Les Cayes, Haiti 
o Interacted with customers to boost sales 
o Operated cash machine 
o General customer service 
o Kept inventory of supplies 
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XXI.  Budget 

 

 This section shows the budget for the project.  Included in the expenses are the 

hourly wages of the team and mentor, the cost of using the lab, the cost of the 

materials, and the total fringe benefits to be received.  The use of the lab is further 

broken down into lab equipment rental and lab space rental, the latter being a 

combination of renting the square footage and the utility costs of maintaining that 

space.  Finally, the total cost of the project is shown and is the summation of the 

individual expenses. 

 

Associated Labor Costs 

 

Name Wage/Hr. Hours/Wk. Total Weeks Labor Cost 

Tim $20.00 10 12 $2,400.00 

Arsala $20.00 10 12 $2,400.00 

Daniel $20.00 10 12 $2,400.00 

Marc $20.00 10 12 $2,400.00 

Mentor $70.00 2 12 $1,680.00 

TOTAL    $11,280.00 

Table 6: Labor Budget 
 

Lab Usage and Costs 

 Cost/Hr. Hours/Wk. Total Weeks Lab Cost 

Lab Space 
Rental 

$22.50 7 12 $1,890.00 

Lab Equip. 
Rental 

$60.00 7 12 $5,040.00 

TOTAL    $6,930.00 

 

 

 Total Material cost for project: $400.00 

 

Table 7: Lab Rental 
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 Total Fringe Benefit cost: $0.08 * $9,600.00 = $768.00 

 

Total Cost 

 

Labor $11,280.00 

Lab Usage $6,930.00 

Materials $400.00 

Fringe Benefits $768.00 

Total Cost $19,378.00 

Table 8: Total Budget 

 

 

XXII.  Results Evaluation 

 

 In order to determine whether or not our project is a success, we examined the 

production process and the finished product.  It was important to us that, by the end of the 

project, we met all of our project milestones on time and that all of the work done was 

thoroughly documented.   Our ability to keep our project moving as scheduled and to 

keep a very accurate log book was one measure of our project’s success.  Also, the final 

functionality of the product was analyzed.  In order for our project to be considered a 

success, the device had to have the following capabilities: 

 

·  The product can record and playback an audio signal. 

·  The audio signal data can be saved to a memory storage unit. 

·  The playback audio quality will be in the desired range. 

·  The device will not cause interference with other nearby electronic devices. 

 

 In addition, the product was evaluated to ensure that all parameters meet the 

performance and efficiency requirements that we placed on the device.  Finally, the 

product had to be safe.  This included meeting all regulations surrounding electronic 

devices and designing the product in such a way that users could not injure themselves. 



47 | P a g e 
 

 At the completion of the project, all of these considerations were analyzed to 

determine the overall success of the project. 

 

 

XXIII.  Life-Long Learning  

 

 It was important that our project motivated us towards our goal of life-long 

learning.  By completing this project from brainstorming to final product, our confidence 

in our engineering skills was bolstered, encouraging us to continue in our respective 

fields.  Also, since we needed to teach ourselves a good amount of digital signals 

processing, the project showed us that even if a topic is new, we could use our 

engineering backgrounds and resources to learn new information.  Finally, the project’s 

complexity got us to realize the importance of teamwork, and how two heads really are 

better than one. 

 Since the project inspired us so strongly, we will likely join many clubs and 

fraternities within our engineering fields, such as HKN and IEEE.  Also, in the future, we 

will attend lectures and conferences pertaining to systems and components that were 

implemented in our design. 
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XXIV.  Conclusions 

 

 In conclusion, the project was a success since it followed the specifications set by 

the team. The digital audio recorder was tested at FIU’s lab to check for decent audio 

signal, quality within the desired range, and interference of other electronic devices. The 

specifications expect the D.A.R. (digital audio recorder) to record and playback audio 

signals and to store that audio signal into memory. The playback audio quality was at a 

desired range and the device should not have cause interference with other nearby 

electronic devices. The digital audio converter fulfilled the specifications to the best of its 

ability. Problems encountered included the programming of the microprocessor and 

mounting the filter onto a PCB board while getting good audio signal quality within the 

specified range. 

 

 The project taught the members the responsibility of working together as a team. 

Each member used their different engineering backgrounds to put together a successful 

project. Circuitry, programming, and analysis skills were used together to complete the 

design of the radio DAR. The team learned the importance of research and proper 

documentation. 
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XXVI.    Appendix 

 

 This section shows the final schematic and frequency response of the output audio 

filter as well as the programming code written to the microprocessor. 

 Figures 16 and 17 below depict the circuit schematic and frequency response of 

the output noise filter.  The 3db cutoff frequency of the filter was chosen to be 25 kHz so 

that the gain would remain at 0 db through the audible frequency range (20 Hz to 20 kHz).  

By designing a Butterworth filter using the Sallen-Key topology, we were able to keep 

the gain flat throughout the desired frequency range.  In order to have a full voltage 

swing at the output, we used CA3130 op-amps. 

 
Figure 16: Output Noise Filter Schematic 

 

 
Figure 17: Output Noise Filter Frequency Response 
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 In order to reuse existing sound libraries, the project runs on a Linux Operating 

System. The programming language used was the Bourne Shell, and, as required by the 

GPL license, the source code for our project is shown below. 

 Recording: 
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 Playback: 
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XXVII.    Senior Design II Procedures 
 

Department of Electrical & Computer Engineering 
Florida International University 

 
SENIOR PROJECT SUMMARY FORM 

 

Course Number:  EEL 4011  Semester: SUMMER   Year: 2008 

Reference Number: ________________  Faculty Name: Dr. Jeffrey Fan 

 
Senior I Instructor’s Name: Dr. Wilmer Arellano 
 
Team Leader Name: Arsala Qureshi                    PID: 1487216 
 
Major: Electrical Engineering  Discipline / Specialization: Filters and DSP  

     Telephone: 954-918-6877 

Other Member Information:  
 

Name Student ID # 
Major 

(e.g. Electrical, 
Computer, Civil) 

Discipline / Area of 
Specialization 

(e.g. Communications, 
Powers, Transportation) 

Daniel Aguerrevere 1014833 Computer Eng. Software 
Marc Aubourg 1676263 Computer Eng. Computers 
Tim Hoffman 2132245 Electrical Eng. Power and Mechanics 
Arsala Qureshi 1487216 Electrical Eng. Filters and DSP 
   
    
Project (Summary Only) 
 

A. Project Title.  
 
FM Radio Digital Audio Recorder 

             
B. Design Specifications  

 
·  Processor: VIA C3. 
·  Operating environment: 3C to 40C for indoor use only. 
·  FM band: 87.9MHz to 107.9MHz. 100 channels with 200 kHz separation. 
·  Power: 12V Power Adapter 
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C. Design Constraints (Standards, Economic Factors, Patents, Safety, Reliability, 
Ethics, Social Impact). 
 
·  Interchangeable storage units of variable sizes 

·  Circuitry hidden within device 

·  Output audio quality matches input quality 

·  Fast system response time 

·  Cost must not exceed $200.00 

·  Deliverables must be ready by August 1, 2008�

 
 

D. Initial research results.  Analysis and synthesis, procedures to be pursued.  
Evaluation of alternate solutions.  
 

1) The first option selected is to use a software audio encoder/decoder which 

can be done with the dsPIC30F4013 and design our own FM tuner. 

1.1 Advantages 

·  Avoid the costs of buying extra hardware. 

1.2 Disadvantages 

·  Audio quality may suffer due to the lack of processing power. 

·  Possible licensing issues. 

 

2) The second option would be to use a separate chip for audio encoding and 

decoding, and also a dedicated chip for the FM receiver. 

2.1 Advantages 

·  Using existing hardware can provide higher audio quality. 

·  The microcontroller can use the processing power for other tasks 

such as the graphical display. 

2.2 Disadvantages 

·  More expensive. 

·  Possible issues in interconnecting hardware. 

3) The third option would be to use a software encoder/decoder, with an 

external FM tuner chip. 
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3.1 Advantages 

·  Cheaper to produce. 

·  Good FM receiver audio quality. 

 

3.2 Disadvantages 

·  The software encoder and decoder may degrade the audio quality. 

·  Licensing issues. 

 
E. Project Evaluation/Testing Criteria.  

 
·  The product can record and playback an audio signal. 

·  The audio signal data can be saved to a memory storage unit. 

·  The user can program the device to start recording at a future time. 

·  The playback audio quality will be in the desired range. 

·  The device will not cause interference with other nearby electronic devices. 

 
F. Multi-Disciplinary Areas Involved in the Project 

 
Our team is formed by four members, two are in Computer Engineering, and 
the other two are in Electrical Engineering, the diversified knowledge of all 
team members ranging from hardware to software specialties will prove useful 
in the design of the FM Radio DAR. 

 
G. Team Assignments (Who will do what )  

 
·  Daniel Aguerrevere: Software development and hardware components 

selection. 
·  Marc Aubourg: System integration and craftsmanship. 
·  Arsala Qureshi: Signal filtering and processing design. 
·  Tim Hoffman: Filter design and hardware integration. 

 
H. Attach a schedule, including two or three intermediate milestone. 
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I. E-mail address and phone number and PID of ALL team members  
 

Name PID E-mail Address Phone Number 
Daniel Aguerrevere 1014833 dague002@fiu.edu 786-709-8004 
Marc Aubourg 1676263 maubo001@fiu.edu 954-638-5844 
Tim Hoffman 2132245 thoff001@fiu.edu 352-284-4026 
Arsala Qureshi 1487216 aqure001@fiu.edu 954-918-6877 

 
 

 PRINT SIGNATURE DATE 
Group Leader Arsala Qureshi   
Team Member Tim Hoffman   
Team Member Marc Aubourg   
Team Member Daniel Aguerrevere   
    
Mentor   Dr. Jeffrey Fan   
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