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Description

Technical Field of the Invention

[0001] The present invention relates to a user interface
for a high magnification imaging instrument, such as a
scanning electron microscope.

Background of the Invention

[0002] Electron microscopy provides significant ad-
vantages over optical microscopy, such as higher reso-
lution and greater depth of focus. In a scanning electron
microscope (SEM) a primary electron beam is focused
to a fine spot that scans the surface to be observed. Sec-
ondary electrons are emitted from the surface as it is
impacted by the primary beam and some electrons from
the primary beam are backscattered. The secondary or
backscattered electrons are detected and an image is
formed, with the brightness at each point of the image
being determined by the number of electrons detected
when the beam impacts a corresponding spot on the sur-
face.
[0003] Electrons microscopes are typically large, com-
plex, and expensive instruments that require skilled tech-
nicians to operate them. SEM devices typically cost well
over $100,000 and require special facilities, including
dedicated electrical wiring for power and venting of the
vacuum pump outside of the operator area. Further, it
can be difficult in a high magnification image such as that
of an SEM for a user to determine where on the sample
an image is being obtained and to understand the rela-
tionship between that image and the rest of the sample.
[0004] Because of the SEM’s inherent complexity of
operation, SEM operators are typically specially trained
technicians with technical degrees. The cost of electron
microscopes and the sophistication required to operate
them have limited their use to research and industry with
the resources to obtain this technology and to provide
trained operators. With regard to the necessity of trained
operators in particular, a more user-friendly interface
would allow users with little or no expertise in the oper-
ation of SEM devices to take more advantage of such
technology.
[0005] U.S. Pat. Pub. 2003/0025087 for "Apparatus for
Correlating an Optical Image and a SEM Image and
Method of Use Thereof describes a system that includes
an optical image acquisition device, such as an optical
digital imaging camera, for forming an optical image, and
a SEM (scanning electron misroscope). A graphical con-
sole includes one or more image areas where an optical
image acquired by the camera and/or an image obtained
by scanning the electron beam can be displayed. An ob-
ject in the SEM is repositioned so that a point on the
object corresponding to a selected point in the optical
image is positioned under the electron beam.

Summary of the Invention

[0006] It is an object of the present invention is to pro-
vide an easy-to-use user interface for operation of a scan-
ning electron microscope device.
[0007] The user interface preferably comprises a dis-
play monitor and at least one other input device, for ex-
ample, a touch screen and a rotary input device.
[0008] The user interface also preferably provides a
user who is not familiar with the high magnification im-
ages of electron microscopes at least one image refer-
ence so that the user readily determine where on the
sample an image is being obtained and to understand
the relationship between that image and the rest of the
sample.
[0009] Many features, objects and advantages of the
present invention will be apparent to those of ordinary
skill in the relevant arts, especially in light of the foregoing
discussions and the following drawings, exemplary de-
tailed description and appended claims.

Brief Description of the Drawings:

[0010] FIG. 1 shows the exterior of a preferred embod-
iment of an electron microscope system comprising the
user interface of the present invention;
[0011] FIG. 2A shows, in a cutaway view, various de-
tails of the SEM assembly of FIG. 1 with the sample holder
positioned under an optical navigation camera;
[0012] FIG. 2B shows, in cutaway view, the SEM as-
sembly of FIG. 2A with the sample holder positioned un-
der a pre-evacuated vacuum chamber;
[0013] FIG. 2C shows, in cutaway view, the SEM as-
sembly of FIG. 2A with the sample holder positioned un-
der a scanning electron microscope;
[0014] FIG. 3 shows an embodiment of a sliding vac-
uum seal used in the SEM assembly of FIGS. 2A to 2C.
[0015] FIG. 4 shows a screenshot of the graphical por-
tion of the user interface according to a preferred em-
bodiment of the present invention, depicting three image
windows and various selectable buttons of the main
screen;
[0016] FIG. 5 shows the screenshot of FIG. 4 with an
image taken by the optical navigational camera shown
in the smaller optical overview window and a magnifica-
tion of the image shown in the larger main viewing window
with a perimeter indicator imposed on the images;
[0017] FIG. 6 shows the screenshot of FIG. 5 with the
perimeter indicator moved to a different area of the im-
age;
[0018] FIG. 7 shows a screenshot with a the same low
magnification electron microscope image of the area se-
lected on the optical window of FIG. 6 shown in the large
main image window and in the smaller electron beam
overview window;
[0019] FIG. 8 shows the screen shot of FIG. 7 with the
main image screen showing a higher magnification elec-
tron microscope image area of the area indicated by the
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perimeter indicator in the electron beam overview win-
dow;
[0020] FIG. 9 shows a screenshot of the archive screen
of the user interface according to a preferred embodiment
of the present invention; and
[0021] FIG. 10 shows a screenshot of the settings
screen of the user interface according to a preferred em-
bodiment of the present invention.

Detailed Description of the Preferred Embodiment:

[0022] Preferred embodiments of the present invention
provide an easy-to-use user interface for operation of a
scanning electron microscope device. An advantage of
the present invention is to provide an opportunity for un-
skilled users to take advantage of electron microscopy
technology without the necessity of obtaining special-
ized, costly, and highly technical training. This can serve
to make electron microscope systems much more useful
and accessible in areas such as academia, including col-
lege and even high school science classes. By "user in-
terface," applicants mean not only the graphical display
by which users interact with the electron microscope, but
the entire system by which the user interacts with the
microscope to operate it.
[0023] Preferred embodiments of the present invention
make use of a novel combination of lower magnification
reference images and higher magnification images on
the same screen to make it easier for a user who is not
used to the high magnification of electron microscopes
to readily determine where on the sample the present
image is taken. Additionally, other screens, such as, for
example, an archive screen and a settings screen allow
the user to compare saved images and adjust the settings
of the system, respectively.
[0024] The SEM assembly described for use with the
present invention preferably comprises a SEM device of
sufficiently small dimension that allows it to be placed
atop a classroom table. Such a system is described in
the commonly-owned, U.S. Provisional Patent Applica-
tion 60/811,621 entitled "Compact Scanning Electron Mi-
croscope," filed on June 7, 2005, by Biefhoff et al. (here-
inafter "Compact SEM Application") and two correspond-
ing PCT applications filed June 7, 2007. The inventive
user interface, however, could be implemented on any
system that forms a high magnification image, including
charged particle beam systems such as a transmission
electron microscope, a scanning transmission electron
microscope, or a focused ion beam system, and stylus-
type systems, such as a scanning tunneling microscope
or an atomic force microscope.
[0025] As shown in FIG. 1, a preferred SEM system
100 includes an SEM assembly 102, a video display mon-
itor 104 for conveying information to a user, a rotary input
device 108 for user inputs, and a pre-vacuum pump 110.
The display monitor 104 will preferably comprise a touch
screen 106, so that the user can input information by
merely touching the selectable icons on the particularly

displayed screen. The user interface can also include
additional input devices, such as a mouse or keyboard,
although a simpler interface using only touch screen 106
and rotary input device 108 is preferred.
[0026] The user interface of the present invention pref-
erably uses controls and/or icons or virtual buttons on
the displayed screen that are familiar to large numbers
of users from other contexts so that use of the system is
more generally understandable. For instance, a sample
holder 112 can be input into SEM assembly 102 and
ejected by pressing an icon on the touch screen 106 with
an appearance similar to buttons typically used to eject
CD and DVDs from CD and DVD players.
[0027] A preferred embodiment also includes an ex-
ternally connected electromechanical device such as a
rotary input device 108. This type of input device, also
referred to as an "i-drive," is commercially available, for
instance, under the trademark name POWERMATE™.
The rotary input device 108 may be connected to the
SEM assembly 102 or the display monitor 104, for ex-
ample, through a USB port and used to choose features
from the image on a display screen. The rotary input de-
vice 108 has two input functions: rotate and enter (oper-
ated by depressing the control). The rotary input device
108 can be used together with the touch screen 106 to
control most operations of the system 100. Functions
available on a display screen can also be selected by
manually touching an icon associated with a function on
the touch screen. Once activated, the particular function
can be adjusted by using the rotary input device to rotate
through the selections available, usually in the form of
selectable icons 19 (as shown in FIG. 4) on a display
screen, and then choosing the desired selection through
the "enter" function of rotary input device 108 or through
the touch screen 106.
[0028] Referring also to FIGS. 2A-2C, electron micro-
scope assembly 102 includes a hingedly attached front
cover 120, internally located optical imaging camera 602,
such as CCD navigational camera, and a scanning elec-
tron microscope. Samples to be examined using system
100 are loaded into a sample holder 112, which is then
inserted into electron microscope assembly 102. Prefer-
ably sample holder 112 has a sample height adjustment
capability so that the sample can be properly positioned
with respect to the working distance to the sample and
so that the sample will not extend past the top of the
sample holder (to avoid damage to the sample and to
the SEM assembly).
[0029] FIGS. 2A to 2C show a sequence of steps after
a sample holder is loaded into a SEM assembly suitable
for use with the present invention (such as the SEM de-
vice described in the co-pending "Compact SEM Appli-
cation" referenced above). An operator places a sample
to be examined into a sample holder 112 outside of the
electron microscope assembly 102, and the sample hold-
er is then loaded into the front of electron microscope
assembly 102. In one embodiment, a user slides up a
cover 120 (FIG. 1) to expose a receptacle for receiving
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the sample holder, and then closes the cover 120 once
the sample holder has been loaded. Closing the cover
automatically causes the sample holder to move under
optical camera 602 as shown in FIG. 2A.
[0030] The optical camera 602, also referred to as the
navigation camera, is positioned outside of any vacuum
chamber. The magnification is typically from 10x up to
100x. The optical camera 602 can move up and down to
focus on the sample. Movement is preferably by an elec-
tric motor, or could be manually. The camera has a field
of view of about 8 mm by 8 mm. Multiple images from
the camera can be tiled or stitched together to create an
image of a larger portion of the sample. The tiling or stitch-
ing process can be performed automatically, with the
sample being automatically moved under the camera by
way of an electric motor into different positions in a ser-
pentine pattern with each position covering a portion of
the sample. In each position the image is captured, and
all of the images are combined to produce an optical over-
view of the entire sample.
[0031] Alternatively, a user can control the movement
of the camera, to produce only useful images. In manual
mode, the user can move the sample under the camera
by touching navigation arrows 29 (FIG. 4) on the touch
screen or by pressing a point on the image can re-center
the image so that the point touched is in the center of the
field of view. Adjacent images displayed on the monitor
104 can optionally be adjusted to provide continuity from
image to image caused by distortion or positioning inac-
curacies.
[0032] As shown in FIG. 2A, sample holder 112 is held
in position against a rigid sliding plate 605. A preferred
embodiment uses a sliding vacuum seal between a base
plate 611 on the bottom of the electron beam column and
a flexible plate 603 mounted on the top surface of and
attached to sliding plate 605. The sliding vacuum seal is
described in more detail below with respect to FIG. 3.
When the sample holder 112 is loaded into electron mi-
croscope assembly 102, the sample holder is raised up
into through-hole 609 in the sliding plate 605. A radial
flexible seal 702 around the side of sample holder (shown
in FIG. 3) forms an airtight seal between sample holder
112 and sliding plate 605. Sliding plate 605, along with
flexible sheet 603, can then maintain an airtight seal with
sample holder 112 while sliding relative to the base plate
611, for example to move the sample under an opening
608 through the base plate and under the electron column
103 of the SEM (only the lower objective lens portion of
the column is shown in FIGS. 2A-2C) or to adjust the
sample position during viewing.
[0033] Base plate 611 also contains pre-evacuation
holes 612 continuous with preferably at least two vacuum
buffers 604 and 606 that comprise a volume of approxi-
mately one liter connected to a vacuum pump. Vacuum
buffers 604 and 606 are typically evacuated before the
sample is inserted. In FIG. 2B, as sample holder 112 is
moved toward the electron column 103 for electron im-
aging, the sample holder is partly evacuated by passing

the pre-evacuated vacuum buffers 604 and 606 that re-
move much of the air in the sample holder. The pressure
is reduced in the sample holder roughly in proportion to
the ratios of the volume in the sample holder and the
volume in the vacuum buffer. Because the volumes of
the pre-evacuation chambers are significantly greater
than the volume of the sample holder, the pressure is
greatly reduced in the sample holder, thereby greatly re-
ducing the time required to pump the sample holder down
to its final pressure for forming an electron beam image.
[0034] In FIG. 2C, when the sample holder is posi-
tioned below the electron column 103 of the SEM for
imaging, the walls of the removable sample holder form
part of the vacuum chamber walls; that is, the walls of
the removable sample holder 112 define part of the vac-
uum volume below the SEM. There is no volume of a
sample vacuum chamber in which a stage sits and onto
which a sample is loaded as in a typical SEM. This re-
duces the volume that requires evacuation, thereby
greatly reducing the time required before imaging can
begin. In a preferred embodiment, the sample holder is
sufficiently evacuated by the vacuum buffers to begin
imaging immediately after the sample holder is posi-
tioned under the electron column.
[0035] FIG. 3 shows the positional relationship among
the components in a preferred embodiment of the sliding
vacuum seal. A flexible seal 702 within a groove 704
around sample container 112 seals with the interior of
cylindrical portion 710 of a flanged cylinder 712 which is
attached to rigid sliding plate 605 and sealed by an o-
ring 716 against rigid sliding plate 605. Flexible stainless
steel plate 603 is clipped (using clip 722) to sliding plate
605 and moves with sliding plate 605. Referring also to
FIGS. 2A to 2C, to move sample container 112 into po-
sition under the axis 740 of the electron column 103 of
the SEM, the sliding plate 605 slides along glacier layer
610 attached to the base plate 611 of the electron beam
column 102. Springs (not shown) can be inserted into
blind holes 726 in the rigid sliding plate 605 to press the
flexible sheet 603 against the glacier layer 610 to ensure
a better vacuum seal around holes in the glacier layer,
such as the holes 612 that connect the sample container
112 with vacuum buffers 604 and 606 and the holes
through which the electron beam passes (glacier plate
through-hole 601, sliding plate through-hole 609, and
flexible plate through-hole 730). A flexible seal 720 seals
flexible plate 603 relative to rigid sliding plate 605. Using
a flexible plate between the rigid plate and the micro-
scope base reduces the sliding frictional force needed to
slide the rigid plate and makes the sliding force more
consistent. Using glacier layer 610 on the bottom of plate
611 reduces friction and reduces the generation of par-
ticles.
[0036] The edges of the holes in rigid sliding plate 605
are contoured to reduce frictions, as described in PCT
Application No. PCT/US2007/010006 to Persoon et al.,
filed April 27, 2007, for "Slider Bearing for use with an
Apparatus Comprising a Vacuum Chamber". The curva-
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ture is preferably such that the Herztian contact pressure
between the moving parts will also minimize particle gen-
eration.
[0037] In the embodiments according to the invention,
the system determines automatically the height of the
sample within the sample holder 112 based upon the
focus of the optical camera and then adjust the focus of
the electron beam accordingly. The optical camera 602
has a known focal length, so when the sample is in focus,
the distance between the sample and the camera can be
determined. This distance is used to determine the sam-
ple height for adjusting the SEM focus. The height setting
of the sample holder 112 are automatically communicat-
ed to a system controller, which can automatically adjusts
the SEM. The SEM is then automatically adjusted over
a continuous range for any working distance or magnifi-
cation. Settings for the actual sample position are deter-
mined by interpolating between setting for a high sample
position and a low sample position. The focus can be
"fine tuned," either automatically or manually, after being
roughly set based on the sample mount height within the
sample holder. A background example uses two preset
height adjustments in the sample holder; one for a wide
field of view and one a narrow field of view. Adjustment
for the working distance of the objective lens is made
depending on which of the two pre-set working distances
are chosen.
[0038] Main Image Screen
[0039] When the sample is imaged at the high magni-
fication of the SEM, it can be difficult for an untrained
operator to determine the location on the sample from
which the image is being obtained and to understand the
relationship between the image and the rest of the sam-
ple. As shown in FIGS. 4-8, the preferred main image
screen 13 of the graphical portion of the user interface
includes three "image windows" that remain on the dis-
play to help the user put a magnified image in context.
One window, referred to as the active image window 14,
shows the current image. Depending upon the current
operation being performed, the current image may be an
image taken when the sample is under the optical navi-
gation camera 602, an image formed by the SEM when
the sample is under the electron column 103 of the SEM,
or an image recalled from a storage medium, as dis-
cussed below.
[0040] Another image window, referred to as the opti-
cal overview window 15, shows an image from the optical
navigational camera 602. The image is typically obtained
and stored before the sample holder is evacuated and
before the sample is moved under the SEM, although
the sample could also be moved back from the electron
beam to the navigation camera if desired. As described
above, the image in the optical overview window 15 may
be formed from multiple fields of view of the optical nav-
igational camera juxtaposed to form a single image, or
the image can be from a single field of view of the optical
navigational camera.
[0041] The remaining image window, referred to as the

electron beam overview window 16, shows a relatively
low magnification electron beam image. The image in
the electron beam overview window 16 is preferably ob-
tained at the lowest available magnification for the par-
ticular working distance. When the sample is first imaged
with the electron beam, the image in the live window and
the electron beam overview window will be the same.
When the magnification of the active image is increased,
the original relatively low magnification image will remain
in the electron beam overview window to provide an ad-
ditional reference for the operator. If the electron beam
overview window is then refreshed, the SEM system will
drop down to the lowest available magnification, re-im-
age the sample, and then return to the original increased
magnification for the active image.
[0042] The main viewing screen 13 may include a data
bar 33 at the lower portion of the main viewing window
13 that shows, for instance, the date, time, magnification
and scale of the current image. A data bar 33 may also
be included on the electron beam overview window 16.
Navigation arrows 29 on the four sides of the active view-
ing window 14 allow the user to move the image to show
different parts of the sample. A user can also touch any
portion of the current image to re-center the image on
the touched position, or by "clicking and dragging" the
image, should a mouse or similar input device be em-
ployed, as will be understood by those of ordinary skill in
the art. As described above, the touch screen 106 ena-
bles a user to merely touch the display monitor 104 to
activate a desired function. In this case, a user may de-
press the image being displayed in the optical overview
window 15 and drag it to a desired position and, finally,
release to set the image in a desired location within the
window 14. A stylus may be used to this extent, or a user
may simply use a finger.
[0043] Various selectable icons 19 (FIG. 4) positioned
along the edges of the windows, such as an switch icon
23 (FIG. 5) for acquiring an image either from the optical
navigational camera 602 or the scanning electron micro-
scope, an eject icon 26 for loading and unloading the
sample holder into the loading bay of the SEM assembly
102, an overview icon 22 for obtaining an optical overview
of the entire sample, and various digital picture icons 34
for saving an image to removable media. Many of the
icons shown in FIG. 4 include text that portrays the com-
mand or feature which the icon selectively represents.
However, as shown in FIGS. 5-9, such icons may alter-
natively make use of an image or graphical representa-
tion to indicate their respective functions, such as, for
example, a camera icon representing a "save to digital
file" function. A selectable icon to load/unload the sample,
for example, may be provided by an icon similar to that
used on CD players to load/unload the sample holder
into the area of the navigational camera or into the area
of the SEM. Pressing the eject icon 26 unloads the sam-
ple holder from the system, and the other selectable icons
operate in similar fashion.
[0044] Selectable icons 19 can be used together with

7 8 



EP 2 024 732 B1

6

5

10

15

20

25

30

35

40

45

50

55

a rotary input device 108 or other mechanical input de-
vice. For instance, when the user presses the magnifi-
cation icon 27, for example, rotating the control on the
rotary input device 108 will increase or decrease the mag-
nification. Depressing the rotary input device 108 will
change the control from coarse magnification to fine mag-
nification control. When the control is "fine," an "F" (not
shown) appears on the magnification icon 27 to indicate
that the fine control is operating. Toggling from coarse
to fine and back can be done by depressing the rotary
input device control 108 or by touching the magnification
icon 27 on the screen 13. The controls are similar for the
contrast/brightness 31, focus 28, and rotation 25 buttons.
Regarding the contrast/brightness icon 31, pressing the
rotary input device 108 once associates the rotation con-
trol on the rotary input device 108 with brightness control,
and pressing the rotary input device 108 a second time
associates the rotation control with contrast control. Con-
trast and brightness can also be controlled automatically,
if the user has set those functions for automatic control
under the settings screen (as shown in FIG. 10) dis-
cussed in greater detail below.
[0045] The digital picture icons 34 function to store the
image displayed in the corresponding window. The im-
age is typically saved to a USB memory stick that plugs
into the system. In one preferred embodiment, the sys-
tem has no user accessible memory, and all images are
saved to a removable medium. In another embodiment,
the system is connected to the internet, and images can
be saved to a web address or sent via e-mail. The use
of removable memory makes the system particularly use-
ful in academic environments, in which students can use
the system, save their images, and take their images with
them or send them over the internet.
[0046] The uses of these different image windows to
allow an inexperienced user to easily operate the SEM
will now be discussed with reference to FIGS. 5 to 9. In
a preferred embodiment, once a sample has been loaded
into the SEM, the sample is transferred automatically to
the optical imaging position (as shown in FIG. 2A). The
optical navigational camera is then activated and, as
shown in FIG. 5, an optical image of the sample (a ball
point pen tip in this example) is displayed in the optical
overview window 15. A more magnified optical image is
displayed in the main viewing window 14.
[0047] FIG. 5 shows the use of two rectangular perim-
eter indicators; a large perimeter indicator 43 and a small-
er perimeter indicator 44 inside the larger indicator. Pe-
rimeter indicator 43 is shown as a solid line, while smaller
indicator 44 is shown by a dashed line. Both indicators
are superimposed over the optical image to indicate the
area of the sample to be imaged. The larger indicator 43
serves to indicate the approximate perimeter of the entire
magnified image as seen in the main viewing window 14.
The smaller indicator 44 indicates the area of the sample
that will be imaged by the electron beam. When using a
color display monitor, any perimeter indicators will pref-
erably be of a color that easily stands out as imposed

against the image. One of ordinary skill in the art will
readily recognize that the perimeter indicators also
serves as a reference indicator so that a user may more
easily locate which area of the image is in fact in the
magnified main viewing window 14 by referencing the
perimeter indicator imposed over the image from the op-
tical overview window 15. The perimeter indicators may
be take other shapes such as, for example, a cross or
circle.
[0048] Once the two images have been displayed, the
portion of the sample to be examined under the SEM can
be moved to the center of the optical field of view. This
can be accomplished, for example, by touching a partic-
ular point in either image on the touch screen display and
allowing the point to be automatically centered or by in-
putting instructions to move the sample, for example by
using directional arrows 29 located either on the screen
or by using a keyboard (not shown). FIG. 6 shows the
user interface screen after centering the tip of the ball
point pen.
[0049] After the part of the sample to be viewed has
been centered, the sample can be imaged using the
SEM. Electron imaging can be selected, for example, by
using the "switch" icon 23 as shown in FIG. 6 to switch
from optical imaging to electron imaging. Switch button
23 can be indicated, for example, either by text or by an
icon showing a large and a smaller shape, each having
a cross therein may also be available. In this example,
the smaller shape represents the optical camera 602 and
the larger shape represents the electron microscope.
When the button is pressed, the sample moves between
the optical camera position (as shown in FIG. 2A) and
the electron microscope position (as shown in FIG. 2B).
An arrow on the button can be used to indicate where
the sample will go when the button is pressed.
[0050] In FIG. 7, the image produced by SEM 93 is
shown in both the main viewing window 14 and the elec-
tron beam overview window 16. In the example of FIG.
7, the image is initially displayed in the lowest possible
magnification. The image shown in the main viewing win-
dow 14 can then be magnified as desired, for example
by selecting magnification button 27 and then operating
a magnification slider on the screen (not shown), turning
the rotary input device 108, or directly inputting a desired
magnification.
[0051] The magnified image will then be shown in main
viewing window 14 as shown in FIG. 8. The image in the
optical overview window 15 typically remains unchanged
after the sample leaves the optical camera and moves
under the SEM. The image in the electron beam overview
window 16 is typically at a magnification that is too large
to show the entire sample. When the sample is moved
under the SEM, the main viewing window 14 may show
a portion of the sample that is outside the image in the
electron beam overview window 16. In that case, the im-
age in the electron beam overview window 16 can be
automatically or manually changed to show an overview
of a portion of the sample that is a superset of the portion
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shown in the main viewing window 14. For example, if
the user presses a refresh icon 29 on the main screen
14 near the electron beam overview window 16, a new
low magnification electron beam image will be obtained
that is centered on the same spot as the main viewing
window 14. A new image may be acquired, for example,
if the image in the main viewing window 14 has been
moved so that the image in the main viewing window 14
corresponds to a point on the sample outside the image
in the electron beam overview window 16. The low mag-
nification image may be obtained by increasing the beam
deflection. The low magnification image may have, for
example, a 400 mm field of view, and if the sample is
moved one millimeter, it would be necessary to obtain
another low magnification image.
[0052] As described above, a perimeter indicator, such
as a colored rectangle or cross, on the optical overview
window 15 shows the location of the image in the electron
beam overview window 16. Similarly, a perimeter indica-
tor 45 on the electron beam overview window image in-
dicates the position and preferably the relative size of the
image in the main viewing window 14 on the electron
beam overview window image. For example, as the mag-
nification of the main viewing window 14 is increased,
the perimeter indicator on the electron beam overview
window 16 will get smaller to correspond to the smaller
area that is shown in the higher magnification image in
the main viewing window 14.
[0053] With the perimeter indicators as described
above, a user can readily determine at high magnification
where on the sample he or she is viewing in the main
viewing window 14, thereby providing a context to even
a user that is not familiar with high magnification images.
[0054] In addition to the main image screen, the pre-
ferred embodiment of a user interface shown in FIGS.
4-9 also includes tabs 12 enabling a user to access the
other two screens: the archive screen 17 and the settings
screen 18 (or to return to the main image screen from
either of the two additional screens.
[0055] Archive Screen
[0056] As shown in FIG. 9, the archive screen 17 lets
the user browse and operate on images stored on the
removable memory media. The archive screen 17 is sim-
ilar to the main screen 13 and includes an active image
window 136 and a thumbnail gallery 131 of saved images
for comparing and manipulation. A data bar 33 may be
included on the archive screen 17, in similar fashion as
used in the main screen 13. The controls, or selectable
icons 19, are similar to those of a digital camera memory
and include icons for accessing a help file 35, ejecting a
sample 26, deleting an image 36, holding an image to
compare a selected image with other images 37, zoom-
ing 134, and browsing 133 through the image gallery. A
scroll bar 132 is also included for scrolling through the
thumbnail gallery 131. The user can perform other image
manipulation that would be available on a digital camera
or photo editing software.
[0057] Settings Screen

[0058] As shown in FIG. 10, the settings screen 18
provides certain user settable functions. For example,
the user can select which detector configuration to be
used to form the electron beam images. A "fast" scan
setting allows fast image refresh times, but provides im-
ages of lower resolution. A "quality" scan setting allows
slower image refresh times and high quality resolution.
Through the settings screen, a user can select viewing
a live image in "fast" mode while saving the image in
"quality" mode, and delete and format the USB memory
stick, or other removable storage medium. Date and time
can be set and labels created for images. A user can
select which format to save the image file, whether it is
a TIFF, JPEG or BMP format. The user can also set
whether to automatically adjust brightness and contrast,
and how often to make the adjustments. For example,
brightness and contrast might be adjusted whenever the
image is moved, or periodically. The stigmation is adjust-
ed once in the user settings, and then is typically stable,
not requiring additional adjustment. At least one user pro-
file selection can be selected to store the settings of par-
ticular users for faster processing and operation times.
[0059] To maintain a simple user interface, the beam
energy and current is typically preset at the factory and
not adjustable by the user. During assembly, standard
set up functions are performed, such as mechanically
aligning to center the Wehnelt cap and filament over the
anode.
[0060] In a preferred embodiment, more advanced op-
tions for controlling and optimizing the SEM system are
available but protected by a password to prevent access
by less experienced operators. For example, source tilt
can be adjusted to optimize electron beam illumination
intensity; a stigmate control allows adjustment of the
sharpness of the electron image contours; and stage po-
sition and rotation can be calibrated stage to insure that
the part of the sample being viewed is the same in both
optical and electron imaging mode.
[0061] A preferred embodiment of the present inven-
tion comprises an electron microscope system including:

- a sample holder for holding a sample;
- an optical camera for recording an optical image at

a first magnification of a first region of the sample,
the sample positioned in the sample holder outside
of a vacuum region while the optical image is record-
ed;

- an electron microscope for forming an electron im-
age at a second magnification of a second region of
the sample while the sample is positioned in the sam-
ple holder, the second magnification being greater
than the first magnification and the second region
being a subset of the first region; and

- a display displaying (preferably simultaneously) the
position of the electron image and the second region
being indicated on the optical image of the first region
so that a user can determine the position on the sam-
ple of the electron image; and wherein; the electron
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microscope is equipped to automatically focus to a
focal plane determined by the focal adjustment of
the optical camera to focus on the sample.

[0062] Another preferred embodiment of the present
invention further displays an electron overview image of
a third region, the electron overview image having a mag-
nification less that the second magnification and greater
than the first magnification, the third region being a subset
of the first region, and a superset of the second region,
the second region being indicated on the display of the
third region.
[0063] Still another preferred embodiment of the
present invention provides a method of operating an elec-
tron microscope, comprising:

- moving a sample in a sample holder into the filed of
view of an optical camera;

- obtaining and storing an optical image of a portion
of a sample outside of a vacuum;

- moving the sample into an electron microscope;
- obtaining an electron image of the sample, the elec-

tron image having a magnification greater than that
of the optical image;

- displaying the electron image of the sample and the
stored optical image on a display screen, the display
of the stored optical image including an indicator
showing the position on the stored optical image of
the position of the electron image of the sample;

- changing the field of view of the electron image to
obtain a different image of the sample; and

- automatically adjusting the indicator on the optical
image to reflect the new field of view of the electron
image, there by displaying to a user the position of
the electron image on the sample; and

- automatically focusing the electron microscope to a
focal plane determined by the focal adjustment of
the optical camera to focus on the sample.

[0064] The invention described above has broad ap-
plicability and can provide many benefits as described
and shown in the examples above. The embodiments
will vary greatly depending upon the specific application,
and not every embodiment will provide all of the benefits
and meet all of the objectives that are achievable by the
invention. For example, although much of the previous
description is directed at the use of a user interface with
a table-top SEM, the invention could be applied to any
suitable electron microscope or other high magnification
imaging device.
[0065] A preferred method or apparatus of the present
invention has many novel aspects, and because the in-
vention can be embodied in different methods or appa-
ratuses for different purposes, not every aspect need be
present in every embodiment. Moreover, many of the as-
pects of the described embodiments may be separately
patentable.
[0066] Although the present invention and its advan-

tages have been described in detail, it should be under-
stood that various changes, substitutions and alterations
can be made to the embodiments described herein with-
out departing from the scope of the invention as defined
by the appended claims.

Claims

1. An electron microscope system (100), comprising:

• a sample holder (112) for holding a sample;
• an optical camera (602) for recording an optical
image at a first magnification of a first region of
the sample; the sample being positioned in the
sample holder outside of a vacuum region while
the optical image is recorded;
• an electron microscope (102) for forming an
electron image at a second magnification of a
second region of the sample while the sample
is positioned in the sample holder, the second
magnification being greater than the first mag-
nification and the second region being a subset
of the first region; and
• a display (104) displaying the electron image
and the optical image, and indicating (43, 44) on
the optical image of the first region the position
of the electron image of the second region so
that a user can determine the position on the
sample from where the electron image is
formed, characterized in that

the electron microscope is equipped to automatically
focus to a focal plane determined by the focal ad-
justment of the optical camera to focus on the sam-
ple.

2. The electron microscope system of claim 1 in which
the display further displays an electron overview im-
age of a third region, the electron overview image
having a magnification less than that of the second
magnification and greater than that of the first mag-
nification, the third region being a subset of the first
region, and a superset of the second region, the sec-
ond region being indicated (43, 44) on the display of
the third region.

3. The electron microscope of claim 2 in which the op-
tical image includes an indicator (43, 44) of the po-
sition of the electron overview image and the electron
overview image includes an indication (43, 44) of the
position of the electron image.

4. The electron microscope system of claim 2 in which
the display comprises a touch screen display (106)
and in which touching a position of the electron over-
view image centers the electron image on the posi-
tion touched.
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5. The electron microscope system of claim 2 in which
the electron microscope is programmed to obtain a
new electron overview image in response to a user
request, the new electron over view image being
centered on the area being imaged at the time of the
request.

6. The electron microscope system of any of the pre-
ceding claims in which the optical image of the first
region and the position of the electron image of the
second region being indicated on the optical image
of the first region are displayed simultaneously.

7. The electron microscope system of any of the pre-
ceding claims in which the first region comprises a
juxtaposition of multiple optical images.

8. The electron microscope system of any of the pre-
ceding claims further comprising a removable mem-
ory media for storing images.

9. The electron microscope system of claim 8 in which
the removable memory media for storing images
comprises a USB flash drive, a CD or a DVD.

10. The electron microscope system of claim 8 in which
the electron microscope has not non-removable
memory for storing user-obtained images.

11. The electron microscope system of any of the pre-
ceding claims in which user input includes a rotary
input device (108).

12. The electron microscope system of claim 1 in which
the display an image retrieved from a removable
memory media.

13. The electron microscope system of any of the pre-
ceding claims further comprising at least one vacu-
um buffer region to remove air from around the sam-
ple before the sample is positioned under the objec-
tive lens for imaging.

14. The electron microscope system of any of the pre-
ceding claims in which the electron beam energy is
not adjustable by the user.

15. The electron microscope system of claims 1- 14 in
which the optical image of the first region includes
multiple images tiled or stitched together to create
an image of a larger portion of the sample.

16. The electron microscope system of claim 13 in which
the at least one vacuum buffer region is pre-evacu-
ated to reduce the time required to provide a final
pressure for imaging.

17. The electron microscope system of claim 1- 14 in

which the display displays an optical field of view of
the optical image, and comprises means for posi-
tioning the optical image so that a portion of the sam-
ple to be examined under the electron microscope
can be moved to the center of the optical field of view.

18. A method of operating an electron microscope (102),
comprising:

• moving a sample in a sample holder (112) into
the filed of view of an optical camera (602);
• obtaining and storing an optical image of a por-
tion of a sample outside of a vacuum;
• moving the sample into an electron microscope
(102);
• obtaining an electron image of the sample, the
electron image having a magnification greater
than that of the optical image:
• displaying the electron image of the sample
and the stored optical image on a display screen
(104), the display of the stored optical image in-
cluding an indicator (44, 43) showing the posi-
tion on the stored optical image of the position
of the electron image of the sample;
• changing the field of view of the electron image
to obtain a different image of the sample; and
• automatically adjusting the indicator on the op-
tical image to reflect the new field of view of the
electron image, there by displaying to a user the
position of the electron image on the sample,
characterized by
• automatically focusing the electron micro-
scope to a focal plane determined by the focal
adjustment of the optical camera to focus on the
sample

19. The method of claim 18 further comprising displaying
an electron overview image of the sample, the elec-
tron overview image being formed by the electron
microscope and having a magnification greater than
that of the optical image and less than that of the
electron image.

20. The method of claim 18-19 in which changing the
field of view of the electron microscope includes
changing the magnification.

21. The method of claim 18-20 in which obtaining and
storing an optical image of a portion of a sample in-
cludes obtaining multiple images of adjacent regions
of the sample and juxtaposing the multiple images
to provide an image of a region of the sample larger
than the field of view of the optical camera.

22. The method of claim 18-21 in which obtaining an
electron image of the sample includes moving the
sample into contact with a vacuum region to remove
air from around the sample before the sample is po-
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sitioned under the objective lens for imaging.

23. The method of claim 22 in which obtaining an elec-
tron image of the sample occurs within thirty seconds
of moving the sample from an atmosphere environ-
ment into the electron microscope.

Patentansprüche

1. Elektronenmikroskopsystem (100) mit:

• einem Probenhalter (112) zu Halten einer Pro-
be;
• einer optischen Kamera (602) zum Aufzeich-
nen eines optischen Bilds eines ersten Bereichs
der Probe bei einer ersten Vergrößerung, wobei
die Probe im Probenhalter außerhalb eines Va-
kuumbereichs angeordnet ist, während das op-
tische Bild aufgezeichnet wird;
• einem Elektronenmikroskop (102) zum Bilden
eines Elektronenbilds eines zweiten Bereichs
der Probe bei einer zweiten Vergrößerung, wäh-
rend die Probe im Probenhalter angeordnet ist,
wobei die zweite Vergrößerung größer als die
erste Vergrößerung ist und der zweite Bereich
eine Teilmenge des ersten Bereichs ist; und
• einer Anzeige (104), die das Elektronenbild
und das optische Bild anzeigt und auf dem op-
tischen Bild des ersten Bereichs die Position des
Elektronenbilds des zweiten Bereichs angibt
(43, 44), so dass ein Benutzer die Position auf
der Probe feststellen kann, von wo das Elektro-
nenbild gebildet wird, dadurch gekennzeich-
net, dass das Elektronenmikroskop ausgerü-
stet ist, automatisch auf eine Brennebene zu fo-
kussieren, die durch die Brennpunktseinstel-
lung der optischen Kamera bestimmt ist, um auf
die Probe zu fokussieren.

2. Elektronenmikroskopsystem nach Anspruch 1, wo-
bei die Anzeige ferner ein Elektronenübersichtsbild
eines dritten Bereichs anzeigt, wobei das Elektro-
nenübersichtsbild eine Vergrößerung aufweist, die
kleiner als die zweite Vergrößerung ist und größer
als die erste Vergrößerung ist, wobei der dritte Be-
reich eine Teilmenge des ersten Bereichs und eine
Obermenge des zweiten Bereichs ist, wobei der
zweite Bereich auf der Anzeige des dritten Bereichs
angegeben wird (43, 44).

3. Elektronenmikroskop nach Anspruch 2, wobei das
optische Bild einen Anzeiger (43, 44) der Position
des Elektronenübersichtsbilds aufweist und das
Elektronenübersichtsbild eine Angabe (43, 44) der
Position des Elektronenbilds aufweist.

4. Elektronenmikroskopsystem nach Anspruch 2, wo-

bei die Anzeige eine Berührungsbildschirmanzeige
(106) aufweist und wobei das Berühren einer Posi-
tion des Elektronenübersichtsbilds das Elektronen-
bild an der berührten Position zentriert.

5. Elektronenmikroskopsystem nach Anspruch 2, wo-
bei das Elektronenmikroskop programmiert ist, als
Reaktion auf eine Benutzeranforderung ein neues
Elektronenübersichtsbild zu erhalten, wobei das
neue Elektronenübersichtsbild auf den Bereich zen-
triert ist, der zur Zeit der Anforderung abgebildet ist.

6. Elektronenmikroskopsystem nach einem der vor-
hergehenden Ansprüche, wobei das optische Bild
des ersten Bereichs und die Position des Elektro-
nenbilds des zweiten Bereichs, die auf dem opti-
schen Bild des ersten Bereichs angegeben wird,
gleichzeitig angezeigt werden.

7. Elektronenmikroskopsystem nach einem der vor-
hergehenden Ansprüche, wobei der erste Bereich
eine Nebeneinanderstellung von mehreren opti-
schen Bildern aufweist.

8. Elektronenmikroskopsystem nach einem der vor-
hergehenden Ansprüche, das ferner ein entfernba-
res Speichermedium zum Speichern von Bildern
aufweist.

9. Elektronenmikroskopsystem nach Anspruch 8, wo-
bei das entfernbare Speichermedium zum Spei-
chern von Bildern einen USB-Speicherstick, eine CD
oder eine DVD aufweist.

10. Elektronenmikroskopsystem nach Anspruch 8, wo-
bei das Elektronenmikroskop einen nicht entfernba-
ren Speicher zum Speichern von von Benutzern er-
haltenen Bildern aufweist.

11. Elektronenmikroskopsystem nach einem der vor-
hergehenden Ansprüche, wobei eine Benutzerein-
gabe eine drehbare Eingabevorrichtung (108) auf-
weist.

12. Elektronenmikroskopsystem nach Anspruch 1, wo-
bei die Anzeige ein von einem entfernbaren Spei-
chermedium abgerufenes Bild anzeigt.

13. Elektronenmikroskopsystem nach einem der vor-
hergehenden Ansprüche, das ferner mindestens ei-
nen Vakuumpufferbereich aufweist, um Luft um die
Probe zu entfernen, bevor die Probe unter der Ob-
jektivlinse zur Abbildung angeordnet wird.

14. Elektronenmikroskopsystem nach einem der vor-
hergehenden Ansprüche, wobei die Elektronen-
strahlenergie nicht durch den Benutzer einstellbar
ist.
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15. Elektronenmikroskopsystem nach Anspruch 1 - 14,
wobei das optische Bild des ersten Bereichs meh-
rere Bilder aufweist, die gekachelt oder aneinander
geheftet sind, um ein Bild eines größeren Abschnitts
der Probe zu erzeugen.

16. Elektronenmikroskopsystem nach Anspruch 13, wo-
bei der mindestens eine Vakuumpufferbereich vor-
evakuiert ist, um die zum Bereitstellen eines End-
drucks zur Abbildung benötigte Zeit zu reduzieren.

17. Elektronenmikroskopsystem nach Anspruch 1- 14,
wobei die Anzeige ein optisches Sichtfeld des opti-
schen Bilds anzeigt und eine Einrichtung zur Posi-
tionierung des optischen Bilds aufweist, so dass ein
Abschnitt der unter dem Elektronenmikroskop zu un-
tersuchenden Probe zur Mitte des optischen Sicht-
felds bewegbar.

18. Verfahren zum Betreiben eines Elektronenmikro-
skops (102) mit den Schritten:

• Bewegen einer Probe in einem Probenhalter
(112) in das Sichtfeld einer optischen Kamera
(602);
• Erhalten und Speichern eines optischen Bildes
eines Abschnitts einer Probe außerhalb eines
Vakuums;
• Bewegen der Probe in ein Elektronenmikro-
skop (102);
• Erhalten eines Elektronenbilds der Probe, wo-
bei das Elektronenbild eine Vergrößerung auf-
weist, die größer als die des optischen Bilds ist;
• Anzeigen des Elektronenbilds der Probe und
des gespeicherten optischen Bilds auf einem
Anzeigebildschirm (104), wobei die Anzeige des
gespeicherten optischen Bilds einen Anzeiger
(44, 43) aufweist, der die Position des Elektro-
nenbilds der Probe als Position auf dem gespei-
cherten optischen Bild zeigt;
• Ändern des Sichtfelds des Elektronenbilds, um
ein anderes Bild der Probe zu erhalten; und
• automatisches Einstellen des Anzeigers auf
dem optischen Bild, so dass er ein neues Sicht-
feld des Elektronenbilds wiedergibt, wodurch ei-
nem Benutzer die Position des Elektronenbilds
auf der Probe angezeigt wird, gekennzeichnet
durch
• automatisches Fokussieren des Elektronenmi-
kroskops auf eine Brennebene, die durch die
Brennpunktseinstellung der optischen Kamera
bestimmt ist, um auf die Probe zu fokussieren.

19. Verfahren nach Anspruch 18, das ferner das Anzei-
gen eines Elektronenübersichtsbilds der Probe auf-
weist, wobei das Elektronenübersichtsbild durch das
Elektronenmikroskop gebildet wird und eine Vergrö-
ßerung aufweist, die größer als die des optischen

Bilds und kleiner als die des Elektronenbilds ist.

20. Verfahren nach Anspruch 18-19, wobei das Ändern
des Sichtfelds des Elektronenmikroskops das Än-
dern der Vergrößerung aufweist.

21. Verfahren nach Anspruch 18-20, wobei das Erhalten
und Speichern eines optischen Bilds eines Ab-
schnitts einer Probe das Erhalten mehrerer Bilder
benachbarter Bereiche der Probe und das Neben-
einanderanordnen der mehreren Bilder aufweist, um
ein Bild eines Bereichs der Probe bereitzustellen,
das größer als das Sichtfeld der optischen Kamera
ist.

22. Verfahren nach Anspruch 18-21, wobei das Erhalten
eines Elektronenbilds der Probe das Bewegen der
Probe in einen Kontakt mit einem Vakuumbereich
aufweist, um Luft um die Probe zu entfernen, bevor
die Probe unter der Objektivlinse zur Abbildung an-
geordnet wird.

23. Verfahren nach Anspruch 22, wobei das Erhalten
eines Elektronenbilds der Probe innerhalb von drei-
ßig Sekunden vom Bewegen der Probe aus einer
Atmosphärenumgebung in das Elektronenmikro-
skop stattfindet.

Revendications

1. Système de microscope électronique (100),
comportant :

• un porte-échantillon (112) pour maintenir
l’échantillon ;
• une caméra optique (602) pour enregistrer une
image optique selon un premier grossissement
d’une première région de l’échantillon, l’échan-
tillon étant positionné dans le porte-échantillon
à l’extérieur d’une région de vide pendant que
l’image optique est enregistrée:
• un microscope électronique (102) pour former
une image électronique selon un second gros-
sissement d’une seconde région de l’échantillon
tandis que l’échantillon est positionné dans le
porte-échantillon, le second grossissement
étant supérieur au premier grossissement et la
seconde région étant un sous-ensemble de la
première région; et
• un affichage (104) affichant l’image électroni-
que et l’image optique, et indiquant (43, 44) sur
l’image optique de la première région la position
de l’image électronique de la seconde région de
sorte qu’un utilisateur peut déterminer la posi-
tion sur l’échantillon d’où l’image électronique
est formée, caractérisé en ce que
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le microscope électronique est équipé pour réaliser
automatiquement une mise au point sur un plan focal
déterminé par le réglage focal de la caméra optique
pour réaliser une mise au point sur l’échantillon.

2. Système de microscope électronique selon la reven-
dication 1, dans lequel l’affichage affiche en outre
une vue d’ensemble électronique d’une troisième ré-
gion, la vue d’ensemble électronique possédant un
grossissement inférieur au second grossissement et
supérieur à celui du premier grossissement, la troi-
sième région étant un sous-ensemble de la première
région, et un super-ensemble de la seconde région,
la seconde région étant indiquée (43, 44) sur l’affi-
chage de la troisième région.

3. Microscope électronique selon la revendication 2,
dans lequel l’image optique comprend un indicateur
(43, 44) de la position de la vue d’ensemble électro-
nique et la vue d’ensemble électronique comprend
une indication (43, 44) de la position de l’image élec-
tronique.

4. Système de microscope électronique selon la reven-
dication 2, dans lequel l’affichage comprend un affi-
chage tactile (106) et dans lequel le toucher d’une
position de la vue d’ensemble électronique centre
l’image électronique sur la position touchée.

5. Système de microscope électronique selon la reven-
dication 2, dans lequel le microscope électronique
est programmé pour obtenir une nouvelle vue d’en-
semble électronique en réponse à la requête d’un
utilisateur, la nouvelle vue d’ensemble électronique
étant centrée sur la zone dont l’image a été formée
au moment de la requête.

6. Système de microscope électronique selon l’une
quelconque des revendications précédentes, dans
lequel l’image optique de la première région et la
position de l’image électronique de la seconde ré-
gion étant indiquée sur l’image optique de la premiè-
re région sont affichées simultanément.

7. Système de microscope électronique selon l’une
quelconque des revendications précédentes, dans
lequel la première région comprend une juxtaposi-
tion de multiples images optiques.

8. Système de microscope électronique selon l’une
quelconque des revendications précédentes, com-
portant en outre un support de mémoire amovible
pour mémoriser des images.

9. Système de microscope électronique selon la reven-
dication 8, dans lequel le support de mémoire amo-
vible pour mémoriser des images comprend une clé
USB, un CD ou un DVD.

10. Système de microscope électronique selon la reven-
dication 8, dans lequel le microscope électronique
ne possède pas de mémoire non amovible pour mé-
moriser les images obtenues par l’utilisateur.

11. Système de microscope électronique selon l’une
quelconque des revendications précédentes, dans
lequel une entrée d’utilisateur comprend un dispositif
d’entrée rotatif (108).

12. Système de microscope électronique selon la reven-
dication 1, dans lequel l’affichage affiche une image
récupérée d’un support de mémoire amovible.

13. Système de microscope électronique selon l’une
quelconque des revendications précédentes com-
portant en outre au moins une zone tampon de vide
pour supprimer l’air environnant l’échantillon avant
que l’échantillon ne soit positionné sous l’objectif
pour obtenir une image.

14. Système de microscope électronique selon l’une
quelconque des revendications précédentes, dans
lequel l’énergie du faisceau électronique ne peut pas
être réglée par l’utilisateur.

15. Système de microscope électronique selon les re-
vendications 1 à 14, dans lequel l’image optique de
la première région comprend de multiples images
sous forme de mosaïque ou assemblées ensemble
pour créer une image d’une partie plus large de
l’échantillon.

16. Système de microscope électronique selon la reven-
dication 13, dans lequel la au moins une zone tam-
pon de vide est pré-évacuée pour réduire le temps
requis afin d’obtenir une pression finale pour obtenir
une image.

17. Système de microscope électronique selon les re-
vendications 1 à 14, dans lequel l’affichage affiche
un champ de vision optique de l’image optique, et
comprend un moyen pour positionner l’image opti-
que de sorte qu’une partie de l’échantillon à exami-
ner sous le microscope électronique peut être dé-
placée vers le centre du champ de vision optique.

18. Procédé de fonctionnement d’un microscope élec-
tronique (102), comportant:

• le déplacement d’un échantillon dans un porte-
échantillon (112) dans le champ de vision d’une
caméra optique (602) ;
• l’obtention et la mémorisation d’une image op-
tique d’une partie d’un échantillon à l’extérieur
d’un vide ;
• le déplacement de l’échantillon dans un mi-
croscope électronique (102) ;
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• l’obtention d’une image électronique de
l’échantillon, l’image électronique possédant un
grossissement supérieur à celui de l’image op-
tique:
• l’affichage de l’image électronique de l’échan-
tillon et l’image optique mémorisée sur un écran
d’affichage (104), l’affichage de l’image optique
mémorisée comprenant un indicateur (43, 44)
représentant la position sur l’image optique mé-
morisée de la position de l’image électronique
de l’échantillon ;
• le changement de champ de vision de l’image
électronique pour obtenir une image différente
de l’échantillon ; et
• le réglage automatique de l’indicateur sur l’ima-
ge optique pour réfléchir le nouveau champ de
vision de l’image électronique, affichant ainsi
pour un utilisateur la position de l’image électro-
nique sur l’échantillon, caractérisé par
• la mise au point automatique du microscope
électronique sur un plan focal déterminée par le
réglage focal de la caméra optique pour réaliser
une mise au point sur l’échantillon.

19. Procédé selon la revendication 18, comportant en
outre l’affichage d’une vue d’ensemble électronique
de l’échantillon, la vue d’ensemble électronique
étant formée par le microscope électronique et pos-
sédant un grossissement supérieur à celui de l’ima-
ge optique et inférieur à celui de l’image électroni-
que.

20. Procédé selon les revendications 18-19, dans lequel
le changement du champ de vision du microscope
électronique comprend le changement de grossis-
sement.

21. Procédé selon les revendications 18-20, dans lequel
l’obtention et la mémorisation d’une image optique
d’une partie d’un échantillon comprend l’obtention
de multiples images de régions adjacentes de
l’échantillon et la juxtaposition des images multiples
pour délivrer une image d’une région de l’échantillon
plus grande que le champ de vision de la caméra
optique.

22. Procédé selon les revendications 18-21, dans lequel
l’obtention d’une image électronique de l’échantillon
comprend le déplacement de l’échantillon en contact
avec une zone de vide pour supprimer l’air environ-
nant l’échantillon avant que l’échantillon ne soit po-
sitionné sous l’objectif pour obtenir une image.

23. Procédé selon la revendication 22, dans lequel l’ob-
tention d’une image électronique de l’échantillon se
produit pendant les trente secondes du déplacement
de l’échantillon d’un milieu ambiant dans le micros-
cope électronique.
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