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SEM and TEM image improvement
by reduction of magnetic field disturbances
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Magnetic field basics

Units of magnetic flux density: Tesla (T, uT, nT, ...), Gauss (G, mG, ...)

| Biomagnetic field
SEM/TEM limit specs
| |AC power line
Traffic, subway, elevators |

Earth's field O
EC safety limits for workers |
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Influence of magnetic field frequency on SEM images

AC — e.g. from power supply Mag = 318k
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Magnetic field cancelling systems are required for:

1) Already installed microscope with unstable images or disturbances
=» performance enhancement, improvement of working conditions

2) New microscope to be acquired when room is not matching microscope
specifications or to prevent future disturbances
=>» anticipation of future problems

Typical electron microscope specifications :
« <0,5-3mG for SEM, FIB on 3 axis
« <0,06-1,2mG for TEM on 3 axis and all along the column
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SEM and TEM image improvement process
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Case 1: Existing microscope with disturbances
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SEM and TEM image improvement process

Case 2 : New microscope to be installed 6
No ind g
Measure magnetic Find and remove
field and compare Ves __,| magnetic field
with specs SOurces
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Components and Function

1. Magnetic field is measured
with a 3-axis magnetic field
sensor attached to the
SEM/TEM column

Magnetic field
sensor

2. A counteracting field is
generated by currents
through cable loops
connected to a feedback

controller
‘ Cable loop coils
\ Feedback X,Y,and Z
controller
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Magnetic fleld compensation system

* More than 500 units installed worldwide
e For SEM and TEM

» Continuous compensation from DC to 10
kHz

« Small size 3-axis fluxgate magnetic field
sensor with sub-nanotesla resolution and
high stability

* Display and alarm functions

« High reliability through robust analog
design, easy programming

» Made in Germany
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Performance of cancelling system MR-3
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Magnetic field compensation coils for SEM

Frame installation Room installation

- o
I T = ““ﬂ
\ : ¥ |

VP
ompact
H

'MERLIN

Individual compensation of multiple .
SEM in a common room

Homogeneous magnetic field
Full access to SEM column

Demo frame available
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Magnetic field cancellation for TEM

- Magnetic field specifications for TEM [ ey e B - SER\
_ = |,/ LOCATED —— / EXT'(
often more stringent than for SEM <~ 1jiF '—‘ E: B EXT(
. : I EXT'(
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Image improvement examples
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Bilz
Cancelling
System
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