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Contents for previous class
General Sample Preparation

— 3. and 4. Grinding sequence — 120, 240, 320, 400, 600
grit S1C rotating 45 or 90 degrees between steps (center

6 micron and 1 micron diamond. Rotate sample
counter to the wheel rotation. Wash after each

slurry
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Contents for today’s class \

Microscope

o

‘ Optical microscope l‘ Electron Microscopel

2. Transmission Electron Mlcroscope,
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Lamp

(source) Electron source
7\_|
Cond Lens — Cond lens
sample —sample :
Obj Lens "2 Aot s A
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Difference among OM, TEM and SEM
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Lens Equation

b
a

uv = vf + uf
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f u v . Lens Equation
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Rayleigh Resolution
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Resolution
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Depth of focus
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Depth of Focus (Field) in um
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Flane of
Optimum Focus
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Theory of Scanning Electron Microscope

Focus Depth — Deep Focus Depth — Shallow

Specimen : Si on Photo Resist Pattern

Comparison of objective movable aperture hole size
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Chromatic aberration
Spherical aberration
Diffraction aberration
Astigmatism
Distortion

and so on...
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Chromatic aberration
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Spherical aberration
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But, small aperture(small o) reduces the current in the probe &
Introduces aperture diffraction 20



Diffraction aberration- Rayleigh Resolution
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Aperture
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Lens

Spherical aberration and aperture diffraction vary in opposite directions
with a.. This leads to the need to find an optimum aperture angle apt.



Astigmatism

Disc of Minimum
Confusion

Astigmatism can be corrected with the stigmator.
(x-stig. — focus — y-stig. — focus —...)
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Theory of Scanning Electron I\/Ilcroscope

Before correction Y O ......... ‘ -
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Theory of Scanning Electron Microscope

“Under focus

After correction Specimen:Trachea of rat
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Ideal Res. Limit : Rayleigh limit

Practical Res. is determined by various Lens aberrations
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