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Discovery
Sir C.V. Raman

e Discovered by Sir C.V. Raman in 1928.

* Inspired by the blue color of Mediterranean
Sea.

* First Indian Nobel Prize in Science (1930)

C.V. Raman Indian physicist C.V. Raman
photographed in 1930, the year he won the Nobel

@ PURDUE Prize for Physics.[1]
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https://cdn.britannica.com/60/239760-050-8A84BA13/Indian-physicist-CV-Raman-1930.jpg

Basic Physics : : ; -
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* Molecule vibration
* Rayleigh Scattering: Elastic (no energy
change). z
- Raman Scattering: Inelastic (energy
change).
* intense monochromatic light source \ 4 )
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Example : Oxygen and Nitrogen
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Quantitative Strain Mapping

* Every molecule vibrates differently.
- The "shift" in light frequency is :
unigque to specific chemical bonds. g 1
* Linear Metrology: } :
Aw=Db <€ : o
Aw: the Raman shift 500 sl 50 530

Raman Shift (cm™)

b: strain-shift coefficient
€: the strain

Raman spectra of Si and Si grown on SiGe grown on Si. The
percentages represent the germanium content in the SiGe layer.
Courtesy of M. Canonico, Freescale Semiconductor [3]
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The Pros and Cons of Raman Spectroscopy

Advantages: disadvantages:

* |n-situ Capable
e Depth Profiling
e Strain Sensitivity

Limited Sensitivity

Laser Induced Damage

Surface Selection
 Non-destructive & Non-contact.

[4]
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Conclusion

* The Physical Mechanism: inelastic scattering of light

« “good tool for strain”:
Red-shift = Tensile Strain (increases electron mobility in
Si).
Blue-shift = Compressive Strain (increases hole
mobility in SiGe/PMOS).
*Non-Destructive Metrology: Raman offers a "best of both
worlds" approach: it provides chemical and structural data like a
TEM, but it is non-contact and requires zero sample
preparation, making it ideal for in-line monitoring of wafers.
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