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Apreo-S (Variable Pressure) is a Schottky Field Emission Scanning Electron Microscope (FESEM) that 
combines high- and low-voltage ultra-high resolution capabilities with an electrostatic lens design together 
with a low vacuum mode for charge compensation on non-conductive material. The instrument features 
beam deceleration and unique in-lens detection offering unprecedented contrast and versatility to 
researchers working with a variety of materials and devices. 
 
The key enabling technologies are all integrated onto a single platform and comprise: 
- Novel Field Emission Electron Optics optimized for both high current and high resolution meeting all 

imaging and analysis needs 
- Trinity detection system for fast imaging, and easy collection of all available signals 
- High-precision specimen goniometer with 110 mm travel along the x and y axes 
- A Windows 7, 4-view “Beam per View” User Interface with User Guidance 
- System architecture is optimized for automation 
 

 
 
Features and specifications: 
 
Vacuum 

Apreo LoVac uses an entirely oil-free vacuum system, featuring: 
- low vacuum mode up to 500 Pa for charge compensation of non-conductive samples 

 
Sample Navigation 



Apreo LoVac is standardly equipped with a 5-axes motorized x-y-z-tilt-rotate stage, providing 
movements: 
- X and Y range: 110 mm (motorized); Z range: 65 mm (motorized) 
- Tilt: -15 to +90 degrees (motorized) 
- Eucentric tilt 
- A unique standard specimen holder with labeled positions and unique stage mounting, allowing 

simultaneous loading of 18 standard samples ( 12 mm), three 45˚ pre-tilted samples, two row 
bars (vertical, and 52˚ pre-tilted), and a spring-loaded clamp holder for mounting cross-sections. 

 
Stage control software includes standard facilities for: 
- Store and recall of sample position 
- Double-click-to-center and drag-to-zoom feature select functions 
- Multi-directional stage drive 
- Compucentric rotation 
- Compucentric tilt 
- Image feature alignment to horizontal or vertical 
- Navigation on image and navigation montage is supported with “Click-to-center” and “Drag-to-

Zoom” functions 
- External image import and registration for correlation. 
 
Intuitive, photo-based sample navigation is provided by the Nav-Cam™. The Nav-Cam is a color 
optical camera, mounted directly to the chamber for acquiring an image of samples mounted on the 
specimen stage. Fully integrated in the user interface, the Nav-Cam allows for quick point-and-click 
navigation to the region of interest. Nav-Cam features: 
- Automatic image acquisition with sample lighting 
- 160 x 105 mm field of view 
- 3072 x 2048 pixels or approximately 6 megapixels 
- Digital zoom 
- Image annotation 
- Image save 

 
Electron Optics 

Apreo LoVac features a pre-aligned electron optical column, which is optimized for high resolution and 
for beam stability. The main elements of the electron optical system are: 
 
Source:  Field emission gun assembly with Schottky emitter source. The assembly is 

optimized for high brightness/high current, providing low-noise imaging. The 
pre-alignment of the FEG ensures no mechanical alignment is required. Easy 
gun installation and maintenance is provided with Auto bake-out and Auto Start 
capabilities. 

Final Lens: Dual Objective combining field-free magnetic and electrostatic lenses, that can 
be extended to a triple-mode compound electrostatic-magnetic final lens by the 
optional Immersion Lens. The pole piece has a 60° design. 

Beam deceleration: Can be activated for getting higher surface sensitivity and contrast using low 
and very low landing energies. Beam deceleration is implemented as an 
additional degree of freedom to optimize contrast and surface sensitivity while 
improving the optical performance of the electron column 

Voltage: 200 eV to 30 keV (20 eV landing energy possible with Beam Deceleration) 
Beam Current: 1 pA to 400 nA 
Resolution (optimal working distance): 

0.8 nm at 30 kV (STEM) 
1.0 nm at 15 kV 
1.3 nm at 1 kV 

With optional Immersion Lens 
0.8 nm at 15 kV 
1.0 nm at 1 kV 



With optional Immersion Lens, beam deceleration on and optional T3 detector 
0.8 nm at 1 kV 
0.9 nm at 500 V 
1.8 nm at 100 V 

Low vacuum imaging, field-free mode 
1.2 nm at 15 kV 
1.8 nm at 3 kV 

 
Scanning system 

High-resolution digital scanning engine controlled from the User Interface. 
- Pixel density 768 x 512, 1536 x 1024, 3072 x 2048, 6144 x 4096, selectable 
- Minimum dwell time 25 ns/pixel; maximum 25 ms/pixel 
- Electronic scan rotation by n x 360 degrees 

 
Detection 

Apreo LoVac features a high-vacuum secondary electron detector (Everhart-Thornley SED) and low-
vacuum SED (LVD), optimized for use across the available kV, current and pressure range. The Trinity 
detection system is comprised of a segmented, lower in-lens detector (T1), an upper in-lens detector 
(T2) and an optional in-column detector (T3). Apreo LoVac also includes a dedicated Low Vacuum 
secondary electron detector to provide charge-free topographic contrast imaging of non-conductive 
samples. An integrated IR-CCD camera is standard for in-chamber viewing and the Nav-Cam color 
optical camera is used to take top-down images of samples for navigation. Optionally available are a 
retractable Directional Backscatter (DBS) detector and a STEM detector for imaging thin sections, 
powders or FIB-prepared specimen. 

 
Imaging 

Images are displayed in an area of 1536 x 1024 pixels, configurable for either single-frame or four-
view display. Images can be viewed live, averaged or integrated. Apreo LoVac fully supports the FEI 
SmartSCAN™ advanced scanning strategies which allow line averaging and interlaced scanning in 
addition to Drift Corrected Frame Integration (DCFI). Still images can be saved in TIFF, BMP, JPEG 
file formats, and in 8-bit, 16-bit or 24-bit depth, to the hard disk or LAN from the graphical user 
interface. Image printing is also available from the user interface. In addition, the system supports 
recording of AVI movies. This can either be done on the fly or by capturing a series of TIFF images at 
user-specified intervals. These TIFF images can then be combined into AVI’s by using the included 
proprietary FEI movie creator software. 
 
The software includes a 4-view mode, in which the displays can be used for live display of electron 
images (SE, BSE), mixing of signals and display of the image of the standard infrared (IR-CCD) 
camera. 
 
Look-up tables allow image contrast, brightness or gamma to be enhanced. Flexible databar selection 
is also provided. User-definition of preferred imaging parameter sets is available. Imaging parameters 
are stored in the TIFF image file as private data. Finally, image measurements and annotations can be 
performed live on the image and the results can be stored together with the images. 

 
System control 

Apreo LoVac is controlled from an MS-Windows 7 graphical user interface running at a 1920 x 1200 
screen resolution. The PC workstation is based on an Intel Xeon W3520 Processor/ 2.66 GHz 8 MB 
cache, 12 GB system memory, one 500 GB hard drive, one 16x DVD+/-RW drive, integrated FireWire 
and USB ports and a 1 Gb LAN network card (computer specifications subject to change). The system 
includes a 24” LCD monitor, keyboard, optical mouse and a height-adjustable office desk. A USB 
manual user interface (for controlling magnification, contrast/brightness, beam shift and stigmators) 
and/or a Joystick (for control of stage movement) is optionally available. 
 
The microscope controller is dedicated to its primary function, includes a DVD/RW and has a 
possibility to connect directly to a LAN. Optionally, a support computer can be connected for additional 



PC-based functionality such as MS-Office software suite, firewall, anti-virus and other non-instrument 
software. 

 
1053853 Maps 2 Correlative Workflow 
MAPS 2 Correlative Workflow is an addition to Maps 2 Tiling & Stitching. It enables: 

- Continuation of correlative microscopy experiments acquired on FEI CorrSight 
- Import of images from external sources (light microscopy, other SEM, SDB or TEM). 
- Correlation of those images with high-resolution SEM images. 

 
The external images can be used for fast navigation, stage control and for correlating the different image 
modalities with each other. 
 
1053851 Maps 2 Tiling & Stitching 
Maps 2 Tiling & Stitching is a solution for automated large area acquisition. It enables: 

- Recording images up to 8k x 8k (the maximum size depends on the instrument and server 
software) and stitches these images together to create a distortion-free, high-resolution overview of 
the sample area. 

- Controls SEM as well as DualBeam products. For DualBeam products, Maps functionality is limited 
to the SEM column functionality. 

- Image acquisition is possible on all available detectors, e.g. in-lens, STEM and DBS detector. 
- Maps is optimized for minimal process overhead and offers instant feedback during the acquisition 

process. 
 
Creating large images by tiling & stitching has the following benefits: 

- Ease the demand on ambient conditions stability for stable and non-distorted image acquisition. 
- Allow user to start analyzing the data during the acquisition process. 
- Acquisition time is optimized by imaging relevant areas only. 

 
Maps can handle image data in the following formats: jpeg, bmp, Tiff and png. Maps image data can be 
saved in RAW format, Tiff format, or in the appropriate format for visualization with Microsoft HD View. 
 
1050312 Advanced Signal Selection 
Advanced Signal Selection permits the simultaneous detection of all detectors, and all segments of all 
detectors. Without the Advanced Signal Selection, simultaneous imaging of two detectors is possible in 
any combination, while with 3 or more detectors or detector segments, some restrictions apply. 
 
1088336 Immersion Lens 
The immersion lens provides an additional magnetic objective lens to the system, which combined with 
the Apreo electrostatic column creates a compound final lens. The compound final lens boosts the low-kV 
resolution performance to 1.0 nm at 1 kV without requiring beam deceleration. Moreover, the compound 
lens improves the detection capabilities by introducing energy filtering. Backscatter energy filtering 
enhances compositional contrast, while charge filtering improves the performance on insulating samples 
– both are enabled by the immersion lens. 
 
1099930 In-Column Detector (T3) 
The In-column detector (ICD) is a scintillation-based detector which can be used for both SE and BSE 
detection, dependent on the imaging conditions chosen. This detector is especially suited for low-kV, low-
energy, secondary electron detection giving advanced surface sensitivity, especially at short working 
distances. 
 
1092273 Directional, Lens-mounted GAD 
The Directional, Lens-mounted Gaseous Analytical Detector (GAD) is an ultra-sensitive, Solid-State (SS) 
detector which is sensitive to emitted electrons from 500 V onwards. Using Beam Deceleration (sample 
bias to reduce the landing energy), images with beam landing energies down to 20 V are possible. The 
detector contains a conical aperture with a diameter of 500 µm which is designed for low vacuum 
imaging. It allows a low vacuum mode of up to 500 Pa. The detector features four concentric ring 



segments that enable separate detection of electrons emitted at different angles. All four segments may 
be acquired simultaneously and mixing based on adding / subtracting individual segments is possible. 
This way it is possible to select multiple contrasts (material and topographical) that can be optimized per 
application. This detector is mounted manually on the lower pole piece by the user and allows 
simultaneous EDS spectra acquisition for WD ≥ 10 mm. 
 
This Gaseous Analytical Detector is available for Apreo systems. It requires the presence of the Solid-
State Detector Integration Kit (1077075) 
 
1113152 Retractable DBS 
The Directional Back-scattered (DBS) detector is an ultra-sensitive, Solid State (SS) detector which is 
sensitive to emitted electrons from 500 V onwards. Using the option Beam deceleration (sample bias to 
reduce the landing energy), images with beam landing energies down to 20 V are possible. 
 
The retractable DBS detector features four concentric ring segments that enable separate detection of 
electrons emitted at different angles. All four segments may be acquired simultaneously and mixing 
based on adding / subtracting individual segments is possible. This way it is possible to select multiple 
contrasts (material and topographical) that can be optimized per application. 
 
This detector is mounted on a software-controlled retractable arm and allows simultaneous EDS spectra 
acquisition for WD ≥ 10 mm. 
 
1091077 Retractable STEM 3+ Detector 
The Retractable STEM 3+ Detector enables scanning transmission imaging in bright-field, dark-field and 
high-angle dark-field modes. This STEM 3+ detector has eleven individual channels: a bright-field 
segment, four concentric dark-field segments, and six high-angle, dark-field (HADF) segments. With the 
Retractable STEM 3+ Detector there is no need to vent the chamber for inserting or removing the 
detector. The detector includes a row holder that can hold up to six TEM grids and that is compatible with 
the standard system holder. 
 
This Retractable STEM 3+ Detector is suitable for Apreo and requires the presence of the Solid-State 
Detector Integration Kit (1077075) and Advanced Signal Selection (1050312). With support of signals 
from up to twelve channels, it is possible to sum the available signals from the bright-field segment, 
selecteable dark-fields and selectable high-angle, annular dark-fields segments. 
 
9432 909 92771 SIS Scandium Image Software 
This software package is an FEI-customized version of SIS Scandium basic package. It allows for direct 
extraction of SEM/FIB images into the SIS application. 
 
 
1091087 Integrated Plasma Cleaner 
An integrated Plasma cleaner helps to ensure that the specimen surface stays clean. Its integration 
allows for a direct access through the user interface to two cleaning modes: chamber cleaning, and a mild 
specimen surface cleaning. The removal of hydrocarbon contaminants is of particular importance when 
operating at low kV for true surface imaging, 
 
 
1018263 Windows 7 Support PC 
The support computer enables the user to grow with the speed of computer peripheral innovations during 
the lifetime of the system, without affecting the microscope controller and endangering system uptime. 
The support computer is a second PC, which connects to the microscope controller with an Ethernet 
connection taking over the data management task from the microscope controller (which remains 
dedicated to microscope operation). 
 
The sample data management solutions enabled by the support computer are: 



- It is possible to use the support computer for hosting 3
rd

 party software/hardware that is not part of 
the microscope (e.g. MsOffice, CorelDraw) or for gaining performance for the microscope 
controller. 

- The support computer has a video adapter to connect two monitors for having multiple applications 
visible that makes it easier to work with. 

- The support computer has a second Ethernet card to connect to the LAN or WWW. Local IT 
departments have access to the support computer for (external) network configuration purposes. 
Internal networking (to the microscope controller) remains the responsibility of FEI. 

- The support PC is equipped with a DVD+/-R/RW (including software). 
- The support computer may be loaded and/or upgraded with the user’s preferred anti-virus software, 

office-suite, printer drivers, email and Internet browser software. 
- The computer is delivered with a 24’’ widescreen LCD monitor and a software-controlled switchbox; 

this enables controlling the microscope controller and support computer by only one mouse and 
one keyboard. Switching between computers and monitors is fully controlled by the switchbox 
software. 

 
Additional features of the support PC are: 

- Equipped with the Microsoft Windows 7 operating system 
- 16 GB RAM, 3.50 GHz Intel Xeon E5-1620 v3 processor or higher 
- The hard disk of the support PC has 2x 1 TB 7200 rpm HDD SATA or higher storage capacity 
- AMD FirePro W2100 2 GB graphics card or better 
- Standard Midi-tower model 

 
 


