Scanning Electron Microscopy (SEM) Concepts
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imaging, if contrast is
below ~75%, you should
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current for better
resolution.
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Detectors:

*Tip: In the absence of a dedicated BSED, switch to a negative
bias (e.g. -50 V) on the TLD to reject low energy SEs and
operate it as a de facto BSED (works best in Immersion
Mode). Also, you can Increase the positive bias of the ETD
or TLD to pull in lower energy SEs and thus boost the signal.

Signal Recommended Current Information Detected , 777~

interactions using CASINO
Monte Carlo software,
available free online
gel.usherbrooke.ca/casino/index.html

e
e.g. Penetration depth into Si:

~8.0 um at 30 kV, 2.5 um at 15 kV,
0.4 um at 5 kV (volumes drawn to scale)
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For non-conductive specimens, deeper penetration at high V, builds charge, decreases image quality;
For conductive specimens, smaller \ -- and less severe aberrations -- at high V, increases resolution.
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Long WD increases depth of field,
Short WD increases resolution
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Contrast: Elemental Composition

SRV A o Specimen Surface
Everhart-Thornley Detector (ETD)"*** SE 1-200 pA (Spot 1-3) Surface Topography g @/é
Through-the-Lens Detector (TLD)"*3 SE* 1-200 pA (Spot 1-3) Surface Topography y N
Backscattered Electron Detector (BSED)* BSE 50 pA -2 nA (spot2-5) | Atomic # (Z) Contrast ! }
Energy Dispersive Spectroscopy (EDS)>? X-ray | 100 pA - 10 nA (spot 3-7) | Elemental Composition ‘\ /’
Wavelength Dispersive Spectroscopy (WDS)? X-ray | 100 pA - 10 nA (spot 3-7) | Elemental Composition RN || ’

Mounted in: 1 = FEI Nova 600; 2= FEI Nova 200; 3 = FEI Sirion; 4 = FEl Quanta 200 F
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