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Part 1 of this article series covered the performance features of various tip
shapes and explained why the <100> crystal orientation is the industry

standard. Future articles will deal with material purity, composition, selec-
tion, and preparation

LaBa and CeB6 cathodes are widely used as high-brightness, high-

stability, long-lifetime cathodes in a variety of electron beam appiications. Two

of these factors - stability and lifetime - are critically dependent on proper

cathode-mounting design.

Cathode Mount Design History

When the benefits of LaB3 as an emitter material were first investigated,

the LaB6 was indirectly heated by an electron bombardment coil. This design

was cumbersome and did not perform well. Wire mounts, such as those used

for tungsten emitters, were developed (and are stili used today); however, they

have many drawbacks. Their stability and lifetime are limited because the thin

wire mount moves easily and will eveniually break under the changing temper-

ature conditions encountered during operation.

In 1970, Siegfried F. Vogel was granted a patent for the Vogel mount for

LaBj cathodes. In the Vogel mount, two large posts compressively hold py-

rolytic graphite material, which holds the electron-emitting material as shown in

the diagram below. The graphite serves as both the mechanical support and

the heater for the emitting tip, which is heated by passing an electrical current

through the posts and graphite blocks. Due to pyroytic graphite's high ratio of

electrical resistivity to heat conductivity, it not only supplies heat to the emitter

tip but also isolates the high-temperature area from the supporting posts.

The Vogel mount provided extended life and improved stability over previ-

ous mounting styles; however, it is an expensive and complicated structure,

and, because of its large size, it is not mechanically compatible with most

electron microscopes.
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Do you know where
your x-rays are
coming from???

Would you like a software program that makes it fast and easy to see
where in your sample the x-ray signal is being generated? Before you
do EDS analysis would you like to mode! your sample and determine
the correct conditions to get good data on the first try? Then you need
the first Monte Carlo modeling program for Windows and the Mae:

Electron Flight Simulator m

• Model any sample chemistry.
• Model any sample tilt and beam kV,
• Model thin films or bulk samples.
• Model a film on a substrate.
• Save models as image files for use

in great looking reports,
• A must for analyzing semiconduetors
and other high performance films.

• The perfect teaching and training tool.
• Unlimited free technical support.
• So simple to use you don't need to
read the manual.

If you do x-ray analysison a SEM orTEMyoii need Electron Flight
Simulator. Call tor more information and to request a free demo disk.
Take advantage of the special introductory price of only S495.00

Small World P.O. Box 25284 San Mateo, C4 94402
Phone/Fax (415) 345-8013

Theoriginai Vogel mo Lint design provided significant increases in stabiiityand life-
times for LaB6 cathodes, but it was not suitable for most SEM and TEM applications.
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The Mini Vogel Mount provides all the advantages of the Vogel mount design to LaB8

sources for SEM and TEM applications- at a reasonable cost.
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The Mini Vogel Mount

In 1988, the LaB6 Mini Vogel Mount (MVM), pictured above, was introduced

to provide the benefits of the Vogel mount to all LaBs SEM and TEM users in a

compact and less expensive design.

The construction of the MVM is simple. Sturdy camping posts compres-

sively hold the pyrolytic graphite pads and single-crystal emitter in place. The

posts are made of a molybdenum-rhenium alloy that maintains a high modulus of

elasticity at high temperatures. The clamps will not relax during operation, and the

emitter is always held rigidly.

The MVM for Long Lifetimes

The structure of the MVM is very robust. The mounting structure can rea-

sonably sustain impact (for example, accidental bumps while changing cathodes)

and not deviate from structural specifications. Other mounting designs are brittle

and frail.

Because the graphite pads shield evaporation of the crystal in the direction

of the clamping force, the single-crystal emitter can be fully utilized without con-

cern about mount failures.

The MVM for Stability

The large posts maintain a clamping force of approximately 5,000 psi for the

life of the cathode. This prevents the emitter from drifting during use. Both posi-

tion and beam stability tests have been conducted with the following results:

Position stability tests were conducted on an FEI MVM in a modern SEM.

With the MVM fully saturated and running at 40 kV accelerating voltage, the gun

was switched off and restarted repeatedly. After each restart, the probe current

was measured in a Faraday cup. The current varied less than 1 percent.

Beam stability of the MVM exceeds the specifications of the systems in

which it runs. In e-beam lithography systems, the MVM has provided less than

0.5 percent instability over a five-day period. In modern SEIvis, the MVM has

shown less than 1 percent instability over a 63-hour period.

Combining long lifetime, high stability, and universal compatibility, the Mini

Vogel Mount is an excellent choice for LaBs and CeBs cathode mounting. •
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Guaranteed
Next Day
Shipment.

vJrder Denton's standard Desk II System by noon
loday and get guaranteed shipment tomorrow
or Denton pays the freight.
The Desk II produces uniform, conductive, fine
grain Au/AuPd coatings in under three minutes
and is the highest quality desktop system available.

The Desk H features:
• Automatic or manual operation
• Easy to read digital vacuum and current gauges
• Optional carbon evaporation accessory

For more information, look no further than
Denton... where both Quality and Delivery
invite comparison.

DENTON
VACUUM

» TNTr1

1259 North Church St.
Moorestown, NJ 08057 USA
Tel: (609) 439-9100
FAX: (609) 439-9111

INC.
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Next day shipment must be requested at time of order.

Decades of Experience In EM Specimen Prep Equipment
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