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Summary of DVM 2016
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Why Acoustic Microscope

Optical methods do not measure elasticity

Tapping mode AFM is not easy to calibrate for
elasticity

UCT Does not see elasticity close to the
surface

Ultrasound transducer

Sample holder

Tilt stage

XY Stage
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Pulse Echo Measurements

PC Software
Matlab Pulse compression
Signal Synthesis & Plotting
I
+ NI Labview
Device Interface Signal reiording
Hardware
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Acoustic delay line & lens
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Amplitude (AU)
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Math of Acoustic Reflection

Time-of-Flight

_ Cwater

t

C is Speed of Sound
t is Time of Flight

Echo Amplitude

Z Cu Z Water
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Cu | Water

~ 93.1 %

ACu — RCu (ZCu)

RT@f — Z

Zref — Zwater

ref +Z water

ARef RRef
4
Kcy + 3 Gcu
ZCU — C
Cu

A = Echoes' Amplitude

K is Bulk Modulus
G is Shear Modulus




Lateral Resolution

Amplitude
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Copper Sample ID5 #495

- (0.1 mMm
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Tx & Rx
Z Focus Electronics |
Water 200 - 500 MHz
_ Transducer
Immersion
~ “ Acoustic
w Focus Lens
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*Frequency range: 240 — 480 MHz
*Pixel-by-Pixel Imaging
*Areas 1 mm * 1 mm

«~Stepping 2 um
*Focus size: less than 3 um
«Imaging time: ~1 hour/mm?
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Results: Copper Sample
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Future Work

| Transducer |
Surface Elasticity (GPa) Acoustic lens

Acoustic Impedance Calculations
Scattering from non-flat surface
Surface Wave-Velocity
Another acoustic parameter
V(z) -Technique
Young’s Modulus
Look Under the Surface
Hard with Focused Transducer
Time-Reversal -Techniques?
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Questions and Comments

Thank You!
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Pulse Compression o
o

Cross Correlation
et [ dt descript depth resolution
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Cross Correlation
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