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MOTIVATIONAL MP3 PLAYER



INTRODUCTION
Create an MP3 Player which:
● Helps monitor workout progress
● Customizes the workout experience
● Provides user with information of their heart rate
● Interactively play with music



SPECIFICATIONS



REQUIREMENTS
● Audio Playback
● Mode Select

● Dynamic Tempo-Change
● Anaerobic Exercising
● Basic Playback

● EKG
● User Interface



OVERVIEW



MICROCONTROLLER



MICROCONTROLLER



PERIPHERALS



DISPLAY

● Liquid Crystal
● 16 x 2 Characters
● 3.3v
● Parallel Interface



POWER SUPPLY
● Lithium Polymer USB Charger and Battery
● 3.7V Cell
● 850mAh LiPo Battery
● Highest Energy Density In Production



CONTROLS

MSP430 Capacitive Touch Boosterpack
● Low powered control system
● Natural feel
● Tons of included libraries



CONTROLS



MENU OVERVIEW



MENU



MENU



MENU



DSP
● Low Power System



SD - MEMORY
● Various Sizes of Data Storage 

Available
● E.g. 2GB to 32GB

● SD Protocol Compatible
● Supports SPI Mode
● Up to 50 MB/sec Data Transfer Rate
● 2.7V to 3.6V Supply Voltage
● 250mS Power-Up Time
● 10uA Output Leakage Current





ELECTROCARDIOGRAPH
EKG/ECG

● Medical Device
● Measures Potential Difference
● Amplifies/Filters
● Average person is around 10mV

“A test of a patient's heartbeat that involves placing leads, or detectors, on the 
patient's chest to record electrical impulses in the heart. This test will produce a 
strip, or picture record of the heart's electrical functioning.” 



EKG
Criteria
● Small  Compact Circuit
● Reliable
● Low-Power
● Robust



EKG

● Filters 60 Hz Power Line Noise
● Custom Amplification



EKG



EKG



EKG

Sinusoidal Input (1Vpp/1kHz) Square Wave Output (2.1Vpp/1kHz)

Simulation Input (1Vpp/1kHz) Simulation Output (2.4Vpp/1kHz)



EKG
● Solutions Too Inaccurate
● Too Much Noise
● Really Meant for Patients that are 

Not in Motion

● New Solution
● AD8232 by Analog Devices



HEART RATE MONITOR



HEART RATE MONITOR
●  



HEART RATE MONITOR
●  



HEART RATE MONITOR



HEART RATE MONITOR



PCB LAYOUT



POWER



DISTRIBUTION OF WORK
Adam Brian Neil

EKG X

Power Supply X

PCB Design X

Display X

Controls X X

Audio 
Decoding

X X

SD Memory X



PROGRESS



BUDGET



QUESTIONS

?


