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Int roduct ion 

- Method for suspending matter using acoust ic 
radiat ion pressure 

- Sound Pressure: ~150dB  
- (In reference to 20uPa of sound pressure) 

- Ut ilizes ult rasonic standing waves (USW) 
- Nodes = minimum pressure 
- Ant inodes = maximum pressure 

- Two methods for USW 
- Opposing transducers 
- Transducer and reflector 
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Project  Overview 

Two Primary Goals 

1. Create an acoust ic levitat ion device using analog components 
a. Success in digital approach 
b. Reducing cost with analog approach 

2. Reduce the size of the overall design 
a. Arduino: up to 3 separate modules 
b. Minimize to one board 
c. Handheld device 
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Requirements 

1. Ultrasonic frequency input to t ransducers 

a. 40kHz frequency 
2. High current/voltage driving circuit  

a. </= 20V driving voltage 

b. </= 2A driving current 
3. Consistent apparatus for adjacent t ransducers 

a. ~34.3mm separat ion  
4. Reduced and Portable setup 

a. Untethered from stat ic power source 
b. Single board circuit  

5 



Design Considerat ions 
3 segment setup 

1. Oscillator 
a. 40kHz driving frequency 

2. Amplifier  
a. Individual amplifier inputs 
b. Maximum transducer operat ion 

3. Ultrasonic Transducers 
a. Nominal 40kHz range 
b. Adjacent transducers vs reflector configurat ion 
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Schemat ic Analysis 

Slew Rate 

kHz 
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Analysis of Results 
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Analysis of Results 
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Output of the driving circuit  without t ransducers Output  of the driving circuit  with t ransducers 

http://drive.google.com/file/d/1Tf12jhxfPIrS5VM0AzS6pm8zEI1za78W/view
http://drive.google.com/file/d/1TBYkkYlKE7RLcnrkJ0pjCoAAbPDBXhwu/view


Analysis of Results 
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Lessons Learned 
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- PHYS 475 concepts  

- Design and lab troubleshoot ing process 

- Understanding of audio drivers and oscillators 



Summary 
 
- Introduct ion to Acoust ic Levitat ion 
- Project Overview 
- Requirements 
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- Schematic Analysis 
- Analysis of Results 
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Sources 

[1] https:/ /science.howstuffworks.com/acoust ic-levitat ion.htm#:~:text=Acoust ic%20levitat ion%20uses%20sound%20traveling,don't%20move%20or%20drift . 

[2] https:/ /www.t i.com/lit /ds/symlink/ lm555.pdf 

[3] https:/ /www.t i.com/lit /ds/slos011c/slos011c.pdf?ts=1606235008590 

[4] http:/ /cdn.sparkfun.com/datasheets/Components/General/FQP30N06L.pdf 

[5] https:/ /www.sparkfun.com/datasheets/Components/General/FQP27P06.pdf 

[6] https:/ /www.estudioelectronica.com/wp-content/uploads/2018/09/SHT-USW-1.pdf 
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Quest ions? 
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