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Scanning Electron Microscopes
(SEM)

MNew Hampshire Materials Lab is pleased to
announce two new in-house tools to better serve
your material and failure analysis needs.
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We now have a Topcon SM300 Scanning Electron
Microscope and a EDAX DX prime energy disper-
sive analysis instrument,

Together, these instruments extend our material
analysis capabilities.

The SEM is very special in several ways but most
importantly, it can run both in vacuum and at atmos-
pheric pressure and pressures in-between. This is
of particular interest when one wishes to identify a
contaminant on a non-conductive material.

Mo coating or plating is required to eliminate charg-
ing and the contaminant can be easily analyzed. An
ability not shared by older SEM instruments.

Eliminating the need to coat a sample not only
saves analysis time, but fine details that may be
last in the process will be visible.

Depending on the sample, the SEM can magnify
from 30X to 300,000X with typical magnifications in
the range of 50X to 2,000X.

The EDAX also has some special features. In addi-
tion to being able to analyze the normal full frame
portions of a sample, we can also do both area and
pinpoint analysis. This partial area testing provides
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both a spectrum of the elements and an image of
the sample with the region analyzed marked. The
spectrum of two samples or regions can be over-
laid to check for differences.

X-ray mapping is also possible with this instrument
in order to show how different elements are dis-
persed in the area of interest.

Equipped with a backscattered detector, the SEM
allows for observation of grain boundaries on
unetched samples, domain observation in ferro-
magnetic materials, crystal orientation of grain
diameters of 2 to 10um. Plus imaging of a second
phase on unetched surfaces when the second
phase has a different average atomic number. The
SEM is ideally suited for defect and quality control
of semiconductor devices.
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FIGURE 1: Basic components of the scanning electron
microscope - 'WD5, wavelength-dispersive spectrometer; EDS,
energy-dispersive spectrometer; CRT, cathode-ray tbe

The Microscope

Figure 1 shows the basic components of the scan-
ning electron microscope. The various components
of the microscope can be categorized as (1) the
electron column, (2) the specimen chamber, (3) the
vacuum pumping system, and (4) the electron con-
trol and imaging system.

High woltage

Electron _.-..—_——'—Q_-}‘ Wy = 20 K

gun w:ll‘ﬂ:l,,a-;o_

=+ Scan
First condenser | e 1 = rn_bum P —_
lens, C1 ‘l blanking cails L
Second condenser | — =
| To sean coils | Magnification

bpnctive o cantral
ol

lans, O 1 /Frrlﬂl aperiure

v | L
Backscattarad Display
it preamp CRT CRT
detacior—
(WDS or EDS) Secondary Seisction P Vide
| preamp switch amyplifiar
7 Speciman Speciman S tpstiner
chamber currant
pream,
- |
Va
3 W:"uﬂ:l'r"; Diffusion of turbo- Elactranic contral and

systam rmolecular pumps imaging syaten







