The Scanning Electron Microscope

As A Precision Instrument
Douglas Hansen, MOXTEK, INC.

| began using scanning electron microscopes to solve problems
encountered in the fabrication of x-ray diffraction gratings. Since these
diffraction gratings consist of very regular lines and spaces, and produce
high contrast images fram the SEM, my microscopy work often points out
problems with the microscape.

One time, for example, | went to the university SEM lab | often use,
and was advised that the microscope was down that day due to major field
problems. This lab often had problems with stray fields for reasons no one
could explain. Usually | was the only one to complain about stray field
distortions since they are most obvious when imaging straight lines at high
magnification, but on this occasion, the problem was serious and obvious
to all.

The microscope had just been serviced and as the lens coils had
been replaced, they were expected to be the cause. The service
technician was called in and determined that neither the coils nor the
microscope electronics were the problem. After the microscope was down
for two weeks, the students, professors and myself were very concerned.

A gaussmeter was brought in to measure the ambient magnetic fields
in the room and hopefully identify the source of the annoying field which
had shut the lab down. At the microscope, the magnetic field was about
10 times the recommended maximum. Closer to the east wall, the field
became stronger. The conclusion was that the stray field was coming from
behind the wall - and from underground!

After further evaluation it was determined that the building water-
main was the culprit as it was carrying 1.5 amps of current. To determine
the cause of the current, various pieces of equipment were turned off, all
with no effect. The building power was shut off, still with no effect. The
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power line fransformer was disconnected, yet still with no effect.

The problem was finally found! In designing the EM lab, great care was
taken to establish a very good ground plane to ensure low noise. In fact, it was
a much better ground than the power company's ground in the community. The
EM lab ground was so good that it pulled 1.5 amps of current down the water
pipe from outside the building.

While strange problems like large currents on a water pipe don't happen to
everyone, very few microscopists live in a building completely under their
confrol. Someone can install a new, power-hungry device upstairs or down the
hall, and suddenly cause all kinds of nasty ambient magnetic fields. In such
situations, being able to determine when a prablem first appeared and link it in
time to any facility modifications can be invaluable in solving the problem.

A routine performance check of the microscape is the best way to identify
problems before they become severe. This routine check need.involve nathing
more than a high magnification image of a regular pattern of lines and spaces or
a grid. In the case of current on the water main, an image of a regular pattern of
lines and spaces would have shown obvious distortions. The lines would be
wavy and anything but straight. For other common image distortions, such as
“pincushion distortion,” the lines would be bowed iward or outward or
progressively lean to one side or the other.

A proper calibration specimen needs to cover a wide magnification range
because effects that are negligible at 10,000X can be quite severe at 50,000X.
It also needs to be rectilinear. Imaging microspheres or other shapes do not
expose imaging distortions and problems in the same way that looking at a field
of regular lines or a uniform grid can.

A routine performance check, using a regular pattern like that previded by
the MOXTEK calibration specimens, could have eliminated the long and costly
shutdown caused by the water pipe current. Remember that magnetic field
distortions in the SEM are proportional to the sfrength of the ambient field.
Since the current flowing down the water pipe had been increasing for some
time, images taken weekly with such a calibration specimen would have shown
that there were increasing magnetic field problems. By recording an image or
two each week and keeping them in a log book, it would have been obvious that
the level of distortion was increasing. This knowledge would have saved at least
two weeks lost to chasing the wrong problem, as the symptoms did not fit many
of the potential causes. Also, with this information, the cause could have been
investigated, appropriate maintenance and testing scheduled in advance, and
the problem resolved without shutting down the laboratory unexpectedly for an
extended pericd. M

“I think I may have spotted something”
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Speed, Accuracy, and Sensitivi Ly

ISIS Series 300 - the best performer in EDX analysis

The hummingbird is unique in the natural world for its
combination of speed, accuracy, and sensitivity. In the
world of EDX microanalysis, the new (SIS Series 300
brings the same combination to your laboratory.
Featuring the new DXP50 digital pulse processor, the
system offers a 100% improvement in data collection
rates! What's more, complete with Oxford high
resolution detectors, the ISIS Series 300
system achieves a higher data acquisition
rate, at a given resolution, than any
competitive system. This translates into a
new market standard for fast, quality
analysis. Quality that is further underlined
by ISO 9001 accreditation.

But then, setting standards has made us
the world’s market leader. We provide
comprehensive microanalytical solutions
backed with reliable technical support - by visit,
phone, fax, or Internet. For speed, accuracy, and

sensitivity both Oxford Instruments and hummingbirds
beat the competition hands, (and wings), down.

The first choice in microanalysis

Oxford Instruments Microanalysis Group
130A Baker Avenue Ext.

Concord, MA 01742-2204

Tel: 508 369 9933 Fax: 508 369 8287
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email maginfo@oxford.usa.com

Offices in the UK Tel: 01494 442255; Japan Tel:
03-3264-0551; Australia Tel: (02) 484 6108;
France Tel: (33)-01-69 41 89 90; Germany

Tel: 0611/764-176; Sweden Tel: 8 590 725 50
Singapore Tel: (65) 346-1556 Certificate number FM29142
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ROBINSON DETECTOR

WITH ANOTHER LEAP IN SEM IMAGING TECHNOLOGY
ETP 2222 ONCE AGAIN LEADS THE WAY

RS-232 Communication.

Intuitive Joystick Operation.

Optimum Bandwidth Selection.

[rue TV Imaging without Edge Smearing.

Retractable Design for Maximum Flexibility.
Computer Interface via Windows Now Available.

8 Line - 40 Character LCD Display of Detector Status.
Instant Save and Recall of Operating Conditions.

Micropracessor Control of the Rabinson Detector.

Total Accessory Operation without using Valuable SEM Console Space. Be sure to visit
Al Atamic Number 30, Discrimination is Better than 0.1 Atomic Numbers. our web site at:
2000mm Active Surface Area, 5Smm Thick al Beam Entry Point, 5:1 §/N al 1 PA, 10KV, www.etp-usa.com
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Extensive Accessary List including: Low Accelerating Voltage Operation,
SE-BSE Signal Mixing, Selected Phase Imaging, Molorized Retraction, Scanning
Transmission, Cathodoluminescence Detection and Much More...

Electron Detectors, Inc. ® 1650 Holmes St. ® Livermore, CA 94550 @ 1 (B00) 8ETP UsA ® (510) 449-8534 @ [AX (510) 449-8996
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ETP-USA
SEM Chamber View System

2

ETP infrared SEM Chamber Viewer allows continuous

monitoring of SEM chamber interior.

Ideal for viewing specimen orientation or locating a

specimen in a multi-specimen group.

Avoid damage to specimens, final lens, x-ray, SE, BSE

detectors, and allow optimum positioning of all.

No electronic rack space or external boxes required.

Diffuse illumination avoids excessive brightness with

flat specimens such as 1C wafers.

For more information on the ETP Chamber View System or the

Robinson Detector call 1-800-8-ETP-USA or write ETP-USA today. Outstanding depth of field.

Includes monochrome monitor and necessary cables

for simple installation.

ETP-USA / Electron Detectors, Inc. ® 1650 Holmes Street ® Livermore, CA 94550 @ Phone (510) 449-8534 ® FAX (510) 449-8996
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Yisit SPI Supplies® and STRUCTURE PROBE, INC.
on the World Wide Web.
Enter this URL:

http;//www.2spi.com

SPI Supplies Division of STRUCTURE PROBE, INC.
P.O. Box 656 « West Chester, PA 19381-0656 USA
Phone: 1-800-2424-SPI| « 1-610-436-5400 « FAX: 1-610-436-5755
e-mail: SpiSupp@aol.com - WWW at http://www.2spi.com
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Look for our 1996 Sourcebook on the World Wide Web
http://www.2spi.com
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