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Fig. 1.6 Positional relationship betweenan objective lens anda sample. (a) Objective lens
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Fig. 1.11Principle of fiber wobbling method.
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Fig. 1.12Schematic of setup for fiber wobbling method. Deflection of probe is measured

by detecting displacement of a lasespot on aPSD.
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Fig. 1.13Principle of detection of solid contactusing probe resonance
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Fig. 2.4 Reflection and transnission model at interface of air/film/substrate.
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Fig. 2.8 Light intensity for a lubricant films with different thickness. (a) Light intensity
for film thickness between 0 to 2000 nm. (b) Light intensity for film thickness between 0 to
20 nm.
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Principal plane

Object image

Fig. 2.9 Imaging sysem with an ideal thin lens. Object image is formed under Gauss

formula.
A f—" fi % % sxn|d - - % |} % Ne|
o T fize Aere— | — (255% 4 |4
1,11 2.55
s si f° (259
3V t h— % t ho- < == A M | —  (2.56)
2 1q
Mzﬂzﬁ_ (2.56)
s h
(255 (250 — % %9
S—M+1f (2.57)
YEAE :
si=(M +1)f . (2.58)
-7 fix -~ == Fig.210— |fe - % %L [ =™ —
- = ™= A4 Fig.210— oL - 4k 4-q 13
o - — | (255—e » ®&— 4L c0™ =34
~Neff O - %[ Vv | ot " fi x < o - en ™

39



0% | - X - 0 - y— N — B% O/

|- - X0 - a - yb - Ne| B&- A (2.55)— o
>0 - % HA
1 1 1
—+ =—. (2.59)

S- X sSj+xj f

- — %] ™V E (2562 t 4 M % Or
%1 — <o (257 (2584 (2594 = X6 = ™=
A —ferof
Xi M fx (2.60)
1= . .
f - Mx
L1 #F (2600— = ™= A %03V | (f-Mx¢0)< o X
- 2
f
X2 —. 2.61
M (2.61)

3V (257 ™= gifd A <

s f=M¥le T (2.62)
M M
<oV E (2.61) (2.62]F4 - % %
x2s- f. (2.63)
vd ] B®% - - At A =34 f-Mx¢0o-— |
A e ™ L A x— ~2m™= ~ f- Mx>0%# Nef —# x9|
0 <o 1+ |- ABz%|d ABe % <q0A< AB- A

40



Principal plane

K,
B Object Lens Object image

Fig. 2.10Ilmaging system wiht an deal thin lensfor an object oblique to principal plane.

Object image is also formed obliquely to principal plane.
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Fig. 2.11Geometric relationship among principal plane, object and object image.

Extended lines of principal plane, object and object image cross #fte point D.
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Fig. 2.170ptical system of microscopy with apolarization device (a) Infinity -corrected
optical system. (b) Finite correct optical system.
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Table 2.1 Focal lengths, numerical apertures, and working distances of objective lenses.

N Focal length | Numerica| Working distance w G max
ame
(mm) | aperture (mm) (degree)| (degree)
Nikon CFI L Plan
4 0.45 17 74.3 79
EPI SLWD 50x
Nikon CFI L Plan
2 0.70 6.5 111.7 78
EPI SLWD 100x
OLYMPUS
3.6 0.35 18 65.5 77
SLMPN 50x
OLYMPUS
1.8 0.6 7.5 113.6 68
SLMPN 100x
Mitutoyo M Plan
2.5 0.50 15 85.2 77
Apo SL 80x
Mitutoyo M Plan
2 0.55 13 84.9 80
Apo SL 100x
Mitutoyo M Plan
1 0.62 13 109.8 74
Apo SL 200x
. 730 R
’ 27 .
< ~ f22 R
& * ]
~
—

Fig. 2.20Dimensions andWof Nikon CFI L Plan EPI SLWD 50x.
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< 31 w=111.7
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Fig. 2.21Dimensions andWof Nikon CFI L Plan EPI SLWD 100x.
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Fig. 2.22Dimensions andWof OLYMPUS SLMPN 50x.
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Fig. 2.26Dimensions andWof Mitutoyo M Plan Apo SL 200x.
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Table 2.2 Specificationsof super luminescent diode ASLD68-050-B-FA).

Properties Units
Center wavelength/, o nm 680
Output power mw > 4.4
Spectrumwidth nm 7.8

Table 2.3 Coherence lengtls of superluminescentdiode and HeNe laser.

Light source Units Coherence lengtl,
Super luminescent diodg em 59
He-Ne laser m 400
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Fig. 2.30Young's experiment for optical interference.
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Fig. 2.32Schematic of setup for twestage imaging ellipsometric microscope.
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Fig. 2.37Schematic of setup for twestage
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Table 2.4 Specifications of CCD camera (C5985).

Properties Units

Effective number of pixels| pixel 756 x 485

Pixel size em 8.4 x 9.8
Imaging area mm 6.45 x 4.84
Digitizer type bit 8

Fig. 2.38Etching pattern on silicon wafer.

Fig. 2.39Schematic of setup forconventional ellipsometoric microscope for measurement

of field of view.

2.3.1.2 <

Fig. 2.40~ 100x 100 nm’— Radfid o L A - W[ =
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