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| BD /usz‘r/'a/ Optical Microscopy

3D Surface Metrology



https://www.bruker.com/jp/products/surface-analysis/3d-industrial-optical-microscopy.html
https://www.bruker.com/jp/products/surface-analysis/3d-industrial-optical-microscopy/3d-surface-metrology.html

MILlish A=

New Technology Presentation Meetings!

Y1e—L>AMETIZ I+ — (OCT)

EREE OB AL MBI oCT

KL 2.83mm (IRERTE) DEERE RERHEE N-ARRE ANeR

HEERT. EHE+ Bruch B+ EHEHETE
EHRBELRS.

Rl BRI .
' BIRNEEALIE - 250

pm

/ X

w4 W8l 15

200 pm .
Bl Log Reflection




BITAHM®D 2 IRohfEESz Blis

TFORIAAS

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee



WA ~+MERERAAGTAI~

NSNS

iy

-
5

A

Fringes continuously appeared on CCD Sample is moved in lateral direction
with 100 pm per step
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Introductions

» Low-coherence interferometry

® Non-destructive » Many reports on:
® High resolution: 1 pm biology, chemistry, industry...

» Spec. for interferometer »Inline Inspection of surface profilometry

e — T i b ‘-_ e .I-Ph - (]

Data volume-> 1 PB/hour

Sy =il < Capturing - [simultaneously
' v Processing } with flowing
v Analysis products

Optical probe
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Specifications required for inspection

L
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Details for the inline inspection of surface profilometry:
In-axis(z): - Measurement range: > 100 mm
- Resolution: ~ 1 um

Lateral(x): - Measurement range: > 10 mm
- Resolution: 100 pum

Lateral(y): - Measurement range: > 100 mm

- Resolution: 100 um } 103 samples/sec (Y)
- Conveyance speed: 100 mm/sec

Volume sampling rate:

101! samples/sec

CONTINUOUSLY
100 pm

} 10° samples (z)

103 samples (X)
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Data acquisition speed eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
vs. volume sampling rate
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e Data acquisition speed of optical sensing device < 10 GHz
(throughput of detector, A/D converter, ...)

= Max: 10° samples/sec (pay 10 bit for gray scale)

(1) Optical frequency comb (OFC) interferometry
== Range expansion: X 102 times (effectively) )
(2) 2-D single-shot imaging > 1011

== Sampling rate: 10° samples/sec
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Additional information

 Recent camera captures continuously
1,000 pix X 1,000 pix X 1,000 frames/sec X 12
bit (gray scale) = 10° sampling points/sec X 12 bit.

e FD-OCT captures 2D information by single-shot.
2D Fourier-analysis takes slower than 1k fps.

Difficult simultaneous processing
for the continuous measurement

12
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Principle: single-shot 2-D imaging
& range expansion

Optical frequency comb

A
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Spatial phase modulator

——)> Using optical frequency comb!*! can be expanded measurement range

ion and pixel %ﬁ'ﬁbé?fomD camera)

- Dynamig Fﬂﬂg@,@ﬁmcamera (aX|aI resoluti
Eaurier Transform
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Frequency . Time
Interferometric signal 15

Optical power spectrum of frequency comb light source
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