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Charged particle beam-induced contami- Contamination Ruins the Sample and Resolution Contamination-free SEM

nation has been one of the most persistent
problems since the beginnings of electron
and 1on microscopy. Contamination mani-
fests Itself as a gradual buildup of car-
bonaceous material on the surface of the
sample In the vicinity where the electron LI 05020
or 1on probe excites the sample, which re- | * > DA S 8 S
sults in characteristic dark patterns. Con- LR 1
tamination changes the sample itself and J
the number, trajectory, and energy of the E i
electrons or ions leaving the sample, and '! 1
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Milling in dirty HIM leaves the milled areas of the sample
unusable. Much better pattern can be obtained after
cleaning the HIM with oxygen by Evactron Model 45 20
W plasma cleaner
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tative measurements and achieving the Dirty SEM/HIM and dirty sample leave imaged areas useless, specification means the instrument Is
best spatial resolution difficult or im- and prevent high-resolution imaging. clean. On clean samples a few minutes
possible. Fortunately today, with wet and NIST Contamination Specification of electron bombardment results in

. . | L ultimate secondary electron yield and
dry cleanlng ProcCesses, obvious charged 1. On amorphous Si patterns of a Si chip, using the best

S . IN the highest attainable spatial
: - L L lution imaging parameters take one image at _
article beam-induced contamination can o0
P 100,000 times magnification. Save the image. resolution. Both these are

Iargely be eliminated*-’. 2. Go up to 200,000 times magnification and .-’?'.5;0%;;\;“5’:2@’5};}:;‘%“’:E}?éféi%;\i:\”'i'ﬁ “ ooo%o”c"k:'éfﬁ’m WD 53522?2f§;1i“1§ indispensable for nanometer-scale
continuously image for 10 minutes e e \ Imaging and measurements. /
We are reporting here on the various 3. Go back to 100,000 times magnification and take
another image.
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*Certain commercial equipment is identified here to adequately describe the experimental procedure. Such identification does not imply recommendation or endorsement by the National Institute of Standards and Technology, nor does it imply that the equipment identified is necessarily the best available for the purpose.
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