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Overview oft Raman Spectroscopy.
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Ramian SpPectroscopy.

- Spectroscopy of vibration modes of molecules or crystals.
- Analytical method based on analysis of the spectra, scattered by sample.
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Sample:Silicon
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Application example: Sample temperature estimation, using
Intensity ratio of these Raman peaks.

Stokes Raman; and Anti-Stekes Raman compenents
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Samples : Carbon contained materials.
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Raman and IR Alksorptien
SPECLIrOSCopy:

- Vibration Spectroscopy.

"Qualitative and Structuralianalysis materials 1n atmosphere, nen
destructive, non contact.

Raman vs. Infrared Absorption Spectroscopy

Sample inf Agueous Solution easily
Sample in Glass, Plastic and other containers
High resolution (under @ 0.5 ¢ m)
> around 10" ym by IR Absorption spectroscopy.
Depth analysis with 1 & m resoelution pessible
Available signal Enhancement technique

Poor database
Fluerescence background fram specific samples

Nanofinder°’FLEX




Sample : Paper (cellulese)

488 nm laser
Excitation
0.5 mW

Strong fluorescence background
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785 nm laser
Excitation
5mW

Weak fluorescence background
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Raman spectra excited by different wavelengths Nanofinder’FLEX




Nanotinder ® FLEX:
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Eeatures of Nanotinder® FLEX

New concept model in Nanofinder series

-Compact

-Free layout

-Easy control
-Reasonable price

High Sensitivity

-Detectable 4" order of Silicon Raman Peak within 1 minute
-Possibility to get good quality Raman spectrum (and image)
with low excitation laser power (no sample damage)

High 3D spatial resolution
-Raman image analysis with 300 nm spatial resolution
-Depth analysis by confocal technique
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| Raman interface and spectrometer

Eullf system view—>

That's alll Norneed any: anether device o
Raman measurement. And poessible te
rearrange layoeut to fit available space.

Outline off Nanotinder®FLEX Sy Stem Nanofinder*FLEX




Sample :Si wafer
Exposure time :60 sec

Laser wavelength :532 nm

Laser power :4 mW (on sample)
Objective lens :50x, N. A.0.8

1000 .. __.
Raman shift (cm?)

Anrerder off Sit Ramian peak Nanofinder"FLEX
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Resolution :40 x 10 point, 50 x 50 nm step, Measuring time
Mapping speed :0.2 sec/point, Laser
Objective lens :100x, N.A. 1.4 oil

:~2 min
:532 nm, 9 mW (on sample)

Highi resoelution (200 nmi Line & Space) MY il s ad 35 P 4




Coniocal system collects signal fiiom small velume areund focal point
and bloecks signals from other peints using pinhoele.

Signal from focal point
Transparent sample

- Signal from defocused points
Objective lens

LLaser light

Beam splitter <

With confocal technigue spatial reselution
IS Improved (especially Z).

sl 21 Lateral (OXY) resolution :  =200/nm
Pinhole

Depth (Z) resolution : ~700/nm

Photo detector
Conlecal technigue
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Cross-section images with
selected Raman peaks intensity.
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Resolution :32 x 100 point, 500 x 500 nm step Measuring time :50 min
Mapping speed :0.5 sec/point, Laser :532 nm, 6 mW (on sample)

How te make Raman image Nanofinder’ FLEX




Measurement data
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(Rayleigh scattering) Raman shift (cm™)

Sample ;sulftur Exposure time
Laser wavelength :532 nm Laser power
Objective lens x50, N.A. 0.8 Grating

Raman Spectriumiin near excitation range

:0.1 sec
:200mW (on sample)
21800 G/mm
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Sample : laminate film

Ramani spectrum
=1

Polymer A
Polymer B

<« adhesive

Scan direction l

Depth profile of Raman spectrum
position (um)
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Raman shift (cm™)

Depth analysis using confocal technigue Nanofinder*FLEX
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2D Raman image

Resolution
Measuring time

Mapping speed
Laser

2ID Ramaniimage rom: test sample feor AEN

: 50 x 50 point
100 x 100 nm step
15 min
:0.3 sec/point
:532 nm, 5 mW (on sample)
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Cupper forl Carbon particles

N/ iceo,

Positive electrode m Lithiumsion hattery.
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Normal LI Ion battery: Only 0 500 1000 1500 200-0 2?00 3000 3500 4000
can be detected Raman shift (cm™)

Degraded Li ion battery: also Different Raman spectrum in same Sample
can be detected.

Raman analy/sis o Lithitmiien; batteny Nanofinder*FLEX




Feune Speciru Al different polnis 3D Intensity Distribution at peak ~600 cm- from

This sample has rough surface due to
carbon particles presence. 3D imaging is
possible to apply for such samples.

3[DrRaman imaging (1) Nanofinder*FLEX




Spectrum 1
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Distribution of Image 2 (peak width ~ 1500 cmt) and
Image 3 (peak intensity ~ 2600 cmt) are very similar.

3[DrRaman Imaging (2)

1. Peak intensity ~1500 cm™
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3D Raman image of Polystyrene beads
(at 1000 cm™! peak intensity)

Resolution : 32 x 32 x 15 points, 250 x 250 x750 nm step
Measuring time : 90 min

Mapping speed > 0.3 sec/point

Laser : 532 nm, 1 mW (on sample)

3D Raman Iimage ol pelystyiene heads Nanofinder’FLEX




