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1. FIELD EMISSION SCANNING ELECTRON MICROSCOPE 

1.1. JSM- IT810 ORIGINAL FEATURES 

The JSM-IT810 is a versatile automated FESEM designed for high-resolution observation and a wide 
range of analytical applications. It features an in-lens Schottky Plus field emission electron gun (FEG) 
and a powerful hybrid excitation conical objective lens, known as Hybrid Lens (HL), along with a 
cutting-edge electron optical control mechanism—the New Electron Optical Engine (Neo Engine). 
Developed to enhance automation capabilities, the JSM-IT810 brings you advanced features that 
streamline your workflow and elevate your analysis. 
Emittor factory warranty: 36 months. 
Neo Action: Our innovative automation workflows empower novice users to effortlessly set up a series 
of imaging and analysis tasks that can be completed without any user intervention. With the ability to 
configure multiple beam and scan settings, stage coordinates, and detectors, imaging and analysis 
become streamlined and efficient, making advanced capabilities accessible to everyone. Experience 
the future of automated microscopy with Neo Action. 
Since the electron optical system equipped with an in-lens Schottky Plus field emission gun can deliver 
a finely-focused electron beam even with large probe current, high accuracy results can be acquired 
quickly, including element analysis with EDS/WDS, crystal orientation analysis with EBSD, analysis of 
lightweight elements and chemical bonding with Soft X-ray Emission Spectrometry (SXES).. 
The JSM-IT810 features an advanced objective lens that minimizes aberration, even at low accelerating 
voltages. This allows for the observation and analysis of a wide range of samples—from magnetic 
materials to insulators—with exceptional resolution. Additionally, the integration of the Neo Engine 
enhances the capabilities of the electron optical system, significantly improving the accuracy of 
automated functions such as Auto Focus, Auto Stigmator, and electron beam control. Experience 
precision and versatility like never before with the JSM-IT810. 
The operating system enables real-time display of high-definition images on Windows®11. Since it is 
also possible to simultaneously observe the images acquired with up to four separate detectors, the 
differences between images obtained with each detector can be seen instantly. 
Adding an optional integrated EDS system enables tasks from SEM observation and EDS analysis to the 
output of reports to be performed seamlessly and with a minimum operations. Moreover SEM 
observation and EDS analysis can be automated by simply setting the analysis conditions and selecting 
the areas to measure (Neo Action function). 
Live 3D : Choose our multi-segmented semiconductor type VBSE detector (option)to create a Live 3D 
reconstruction of the sample surface. View the 3D image in real-time to check the sample topology. 
The JSM-IT810 also incorporates an environmentally friendly, energy-saving mode to reduce power 
consumption while the SEM is not being used. 

1.2. PERFORMANCE 

1.2.1. SECONDARY ELECTRON IMAGE RESOLUTION (ISO/TS2459) 
 HL configuration 

Secondary electron image resolution 
20 kV acceleration voltage: 0.7 nm guaranteed 

30 kV acceleration voltage: ≤1nm guaranteed 
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1 kV acceleration voltage : 1.3 nm guaranteed 

Resolution  
during analysis 

3.0 nm guaranteed 

15 kV acceleration voltage, 10 mm WD, 5 nA probe current 

Resolution in LV mode 

BSE image 

≤2 nm at 30kV, 10 Pa 

1.2.2. MAGNIFICATION 
 HL configuration 

Magnification For 128 mm × 96 mm image display 

×10 to x2,000,000  

Automatic correction of magnification is provided. 
Magnification can be instantly switched from any magnification to any preset magnification. 
Correction of image rotation in each observation mode for WD is provided. 

1.2.3. PROBE CURRENT 
0.01 to 30 kV: Variable in 10 V steps 

1.2.4. PROBE CURRENT 
 

HL configuration 

10–12 to 3.0 × 10–7 A(30 kV) 

10–12 to 1.0 × 10–7 A(5 kV) 

The maximum probe current can be kept on the sample for more than 48 hours without any damage 
to the GUN and shortening the life time of the GUN ( thanks to the Inlens gun) 

1.3. SPECIFICATIONS 

1.3.1. ELECTRON OPTICAL SYSTEM (EOS) 
Control method: New electron optical control system (optimization of lens 

control by Neo Engine) 
1.3.1.1. Electron beam source 
Type: In-lens Schottky Plus field emission electron gun (PATENT 

JEOL) The tip is inside the 1st condenser lens to collect a 
maximum of electrons 

Emitter: ZrO/W cathode 
1.3.1.2. Lens system 
Observation mode: 

HL configuration 

STD/HL/BD/LDF 

Condenser lens (CL): Electromagnetic 2-stage lens 
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Aperture angle control lens (ACL):          Electromagnetic lens. PATENT FROM JEOL in order to 
minimize the aberration at high probe current and improve 
the depth of field  

Objective lens (OL): Electromagnetic and electrostatic composite type objective 
lens (HL) 

Lens clear function: Installed, for hysteresis elimination (CL and OL) 
Focus link: Installed and linked to accelerating voltage, WD, and 

observation mode 
Automatic magnification correction:  

Installed and linked to accelerating voltage, WD, and 
observation mode 

Image rotation correction: Installed and linked to WD and observation mode 
Objective lens apertures: Click-stop type (4 steps) 

Fine position controllable in X/Y directions 
Wobbler: For beam alignment, OL aperture, and stigmator center 

alignment, and linked to magnification 
Dynamic focus: Installed and linked to specimen tilt correction, accelerating 

voltage, magnification, and WD 
Scanning coil: Electromagnetic 2-stage deflection 
Scan rotation: Installed 
Electromagnetic field shift installed 
Recipe function: Observation conditions can be saved and loaded by 

individual users, for specific samples or as examples of 
standard observation conditions. 
Vacuum mode, observation mode, accelerating voltage, 
probe current, magnification, detector, WD, signal filter, 
focus correction, OL aperture, contrast/brightness, large 
current mode, stage positions (X, Y, Z, T, R), image display 
when observation conditions are saved 

1.3.2. SPECIMEN STAGE (5-AXIS MOTOR DRIVE STAGE TYPE1A2: SM-71481T1A2) 
1.3.2.1. Specimen stage 
Type: Fully mechanically eucentric and compucentric goniometer 

stage 
Specimen movement range: 

X direction: 70 mm 
Y direction: 50 mm 
Z direction: 2.0 to 41 mm (HL configuration) 
Tilt: -5 to 70° 
Rotation: 360° endless 

Standard specimen holder: For 12.5 mm (dia.) × 10 mm (H) and for 32 mm (dia.) × 20 
mm (H) 

Specimen exchange: Draw-out method 
Loadable specimen size: 170 mm (dia.) × 45 mm (H) (5 mm WD) 
Specimen exchange chamber: Optional 

Load and lock method, screw method 
Loadable specimen size: 100 mm (dia.) × 40 mm (H) 

Absorbed current measurement terminal:  
Installed 

Specimen protection alarm: Installed 
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1.3.2.2. Specimen stage motor-drive control 
Stage control: Computer-controlled 5-axis (X, Y, R, T, Z) motor drive (with 

backlash correction) 
Specimen position display: Specimen position (X, Y, R, T, Z) is displayed on the 

observation screen 
Specimen position file: Saving and loading of specimen positions (X, Y, R, T, Z) 
Specifying coordinates: Specifying the stage coordinates (X, Y, Z, T, R) as absolute or 

relative values and moving them 
Motor drive operation: Operable using the optional trackball or button 
Mouse operation: Click-to-center (moving to the center of an image), 

step/frame movement, navigation image shift  
The eucentric rotation function and image shift direction 
correction are provided. 

Specimen holder selection: Select from the standard or optional holder. 
Addition and deletion of selected holders is possible. 

Movement range: Set automatically according to holder selection 
Data selection, application and cancellation of the special 
holder (X, Y, R, T, Z) (partly when optional products are being 
used) 
Axis movement can be locked and unlocked. 

1.3.3. MULTI-PURPOSE SPECIMEN CHAMBER 
1.3.3.1. Specimen chamber 
Size: Accommodates up to 200 mm diameter specimen 

(The loadable specimen size depends on the specimen stage 
used) 

1.3.3.2. Evacuation of the specimen chamber 
Controlled on the GUI. 
The vibration isolation table automatically descends at the same time the specimen chamber is vented. 

1.3.3.3. Stage retraction distance 
200 mm or more 

1.3.4. ELECTRON DETECTION SYSTEM 
1.3.4.1. Secondary electron image 
Secondary electron detector (SED):  

Consists of collector, scintillator, light guide, and 
photomultiplier. 

Upper electron detector (UED): Consists of corrector, filter, scintillator, light guide, and 
photomultiplier. 
Backscattered electron images (composition images) can be 
observed by changing the filter voltage. 

Upper secondary electron detector (USD):   
Consists of collector, scintillator, light guide, and 
photomultiplier. 

1.3.5. OPERATION AND OBSERVATION SYSTEMS 
1.3.5.1. SEM control system 
Computer: IBM PC/AT compatible 
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RAM: 16 GB or more 
OS: Windows®11 
Operation method: Graphical user interface (GUI) on Windows®11, operations 

using the mouse and the operation panel (optional), 
keyboard operation (for entering characters, etc.) 

Display mode: Observation/operation screen display (normal observation), 
zoom display, multi-image display (2-pane display, 4-pane 
display), signal addition, actual magnification display 
For signal addition, a 2-color composite display is available. 

Scanning mode: Freeze, limited area scanning, CF scan, spot beam 
Scanning speed: 3 speeds can be selected from the following 13 speeds (scan 

speed for 1,280 × 960 pixels) 
Saved image size: 1,280 × 960 pixels, 2,560 × 1,920 pixels, 5,120 × 3,840 pixels, 

7,680 × 5,760 pixels, 10,240 × 7,680 pixels 
Detector: SED, UED, USD, LVBED, SBED, VBED, AUX, ADD, LVSED, CLD, 

TED 
Displayed contents: Menu bar, operation icon, operation tabs by individual 

function, image display, observation conditions 
display/settings, and log display 

Photo data display: Accelerating voltage, detector, image signal display, 
observation mode, magnification, WD, micron/scale marker, 
counter, photo number, label, date and time 
The operator can select the display status (show or hide) for 
each data item. 
Horizontal display on the bottom side of the image 

Extended photo data display: In addition to data for the photo data display mentioned 
above, each of the following data can be added or deleted: 
Contrast, brightness, electron beam source voltage, 
specimen voltage, probe current, image rotation, scanning 
speed, emission current, stage positions (X, Y, R, T, Z), 
comment, operator, vacuum degree in specimen chamber, 
number of integrations, field of view (FOV), signal filter (SED, 
UED, UID) 

Measurement function: Using the cursor, the operator can display the measurements 
in the X, Y, and diagonal directions. 
Calibration of displayed measurement values is possible. 

Annotation/text display: Geometric shapes for annotation (circle, square, straight line, 
arrow) can be selected and pasted. Text can be entered using 
the keyboard. 
Simple measurement of the distance between two points 
and horizontal/vertical/diagonal length is possible. 
Color of the geometric shapes and text can be changed. 

Signal depth display function: Displays the signal depth based on electron beam energy and 
information of elements. 

1.3.5.2. Image processing system 
Functions: Averaging:  

Integration:  
Color modes: Gray scale, pseudo color 
Image adjustment: γ correction, binary coding, histogram 
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Gray scale display: Possible 
Noise removal function: The LIVE filter function can be set and is intended to improve 

the image quality during observation at a high scan speed. 
Select from OFF, Normal, and Strong 
Filter strength (0 to 100) can be specified. 

Image integration with drift correction:  
Possible 

Tilt Correction function: Dynamic focus 
 Tilt mag correction 
 Trapezoid correction:_Trapezoid correction is optional (SM-

16020TCL Trapezoidal Distortion Correction License) 
1.3.6. AUTOMATIC FUNCTIONS 
Automatic focusing (AF): Installed (can be combined with automatic brightness 

adjustment) 
Automatic astigmatism correction (AS): 

Installed (can be combined with automatic brightness 
adjustment) 

Automatic brightness adjustment (ACB): 
Installed (brightness of an image being observed can be 
adjusted automatically). 

Automatic gun alignment (AGA): Installed 
Automatic beam adjustment (ABA):  

Installed 
Automatic stig center (ASC): Installed 
Automatic UHD position correction:   

Installed 
Automatic Z-axis focusing (AZF): Installed 

1.3.7. IMAGE DATA MANAGEMENT FUNCTION (SMILE VIEWTM LAB) 
Displayed contents: Image file directory, image file name, list of stored file 

images, observation conditions of the selected image, and 
image acquisition position 

Saved data of image file: Image and observation conditions 
Number of files: Depends on the disk capacity 
Reporting function: Paste images on the report screen (in a fixed format) and 

output the image. 
Report layout creation: The operator can create a report format in any layout. 
Others: Microsoft® Office Personal 2016/2019/2021 

1.3.8. EVACUATION SYSTEM 
Electron gun chamber/intermediate chamber: 

Ultra high-vacuum dry evacuation system using ion pumps. 
Specimen chamber: Dry evacuation system with a turbo-molecular pump (TMP). 
Nitrogen (N2) gas connection mechanism:  

Built-in 
N2 gas supply automatically stops when a leak is detected. 

Coupler (prepared by the customer):  
ISO 7/1 Rc 1/ (JIS B 0203 Rc 1/4) 

Ultimate pressure 
Electron gun chamber: >10-7 Pa order (standard configuration) 
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Specimen chamber: 10-4 Pa order (standard configuration) 
Electron gun isolation valve: Included 

Pneumatic drive. Linked to the accelerating voltage on/off 
switch and specimen exchange chamber isolation valve. 
Linked to insertion and retraction (IN/OUT) of the optional 
BED, SBED, or VBED if these detectors are equipped. 

Specimen exchange chamber isolation valve:   
Included and automatic 

Vacuum gauge: Total pressure gauge 
Ion pump current monitors (for electron gun chamber and 
intermediate chamber) 

Ion pumps: 30 L/s ×1, 20 L/s ×1 
Turbo molecular pump: 240 L/s ×1 
rotary pump: 100 L/min ×1 

Equipped with foreline trap 

1.3.9. SAFETY DEVICES 
Protection functions against vacuum level deterioration, water and power failures, nitrogen gas 
pressure drop, and leakage current are provided. However, a mechanism for maintaining the ultra-
high vacuum state during a power outage is not included. 
Protection against water leakage and condensation that can cause damage to the printed circuit 
boards. 
Stage charge removal mechanism and protection against electrocution are included. 
An emergency stop button providing a function for completely stopping the instrument is included. 

1.3.10. ENERGY SAVING MODE 
Power consumption can be reduced by using Operating System Stop mode and Evacuation System 
Stop mode. The stop time and scheduling can be controlled. 

1.3.11. INSTALLATION REQUIREMENTS 
Power supply: Single-phase 220 V, 50/60 Hz, 3.0 kVA (maximum) 

During normal operation: Approx. 1.1 kVA 
In energy saving mode (evacuation system OFF): Approx. 0.6 
kVA 
Input-power fluctuation tolerance: Within ±10% 

Grounding terminal: 100 Ω or less × 1 (class D) 
Power supply cable: 

Standards: 105 °C ST 3 10AWG 
Crimping terminals: N5.5-5 (hole diameter: 5.3 mm) 

Ingress protection (IP) rating 
Rating: IP20 
Protection against solid foreign objects:  

2 (protected against solid objects of 12 mm or larger) 
Protection against ingress of water:  

0 (not protected) 
Contamination level: 2 
Cooling water: 

Faucet: O.D. 14 mm × 1, or JIS B0203 Rc 1/4 × 1 
Flow rate: 0.6 to 1.1 L/min 
Water pressure: 0.05 to 0.25 MPa (gauge pressure) 
Water temperature: 20 ±5 °C 
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*To prevent condensation, do not set the cooling water 
temperature to more than 7 °C lower than room 
temperature. 

Drain outlet: I.D. 25 mm or more × 1, or JIS B0203 Rc 1/4 × 1 
Dry nitrogen gas: 

Type: Dry nitrogen gas 
Connection: JIS B0203 Rc 1/4 (prepared by the customer) 

Provided hose length: 5,000 mm × 1 (for dry nitrogen gas), 4,000 mm ×1 (for dry 
compressed air) 

The main unit should be placed within 4,000 mm from the dry nitrogen gas connection port. 
Pressure: 0.45 to 0.55 MPa (gauge pressure) 

Compressed air: 
Type: Dry compressed air (for the air mount and driving valves of 

the main instrument) 
Provided hose length: 4,000 mm × 1 (for dry compressed air) 

The main unit should be placed within 4,000 mm from the 
dry nitrogen gas connection port. 

Connection: Prepare a joint that fits the nylon tube 6 mm (outer 
diameter) × 4.5 mm (inner diameter) 

Pressure:  0.45 to 0.55 MPa (gauge pressure) 
Installation room: 

Room temperature: 20 ±5 °C 
Stray AC magnetic field: 
HL configuration 

50 nT (P-P) or less (20 kV accelerating voltage (2 kV BD), 2 mm WD, ×300,000) 
110 nT (P-P) or less (1 kV accelerating voltage (2 kV BD), 2 mm WD, ×190,000) 

Humidity: 30 to 60% (RH) or less (no condensation) 
 *If you want to install the instrument in an environment that 

does not satisfy the installation requirements, contact your 
JEOL sales representative. 

Floor vibration:  3 μm (P-P) or less at a sine wave frequency of 5 Hz or higher 
(when operating the SM-71482T1A2W) 

Acoustic noise: 70 dB or less (flat frequency response) 
Installation room size: 3,000 mm × 2,800 mm or larger 

Height: 2,300 mm or higher 
Door size: 1,000mm (width) × 2,000mm (height) or more 

Dimensions and weights: 
 Width (mm) Depth (mm) Height (mm) Weight (kg) 

Main unit 790 1300 1,800 938 

Computer 300 500 640 22 

rotary pump 522 221 316 25 
 

2. SOFTWARE 

2.1. GENERAL 

The EX-36271STD SOFTWARE is the licensed software intended for the integration of the energy 
dispersive X-ray spectrometer (EDS) used with the electron microscope. 
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This software provides standard EDS functions such as qualitative analysis, quantitative analysis and 
mapping to the EM software. 

2.2. SPECIFICATIONS 

This software enables the EDS functions shown below. 
2.2.1. EDS monitoring 
Displays and switches each status related to the EDS system. 
Counting rate monitoring 
Indicates the counting rate (input and output) and the dead time measured using the EDS hardware. 
Instrument adjustment 
The user can adjust the instrument as necessary. 

2.2.2. Spectrum monitoring 
Displays spectra and qualitative elements during observation using the electron microscope so that 
the elements contained in the specimen can be checked. 

2.2.3. Spectrum analysis 
Measures an X-ray spectrum on a specified position or region and analyzes the spectrum. 
Spectrum measurement 
Region: Whole, point, area, selected range 
Termination condition: Real time, live time, ROI accumulation 
Probe current measurement: Automatic 
Energy range: 20 keV, 40 keV (10 eV/CH) 
Spectrum display 
Scale (horizontal axis): Linear 
Scale (vertical axis): Linear, log, root 
Element label: Element symbol + main line (K, L, M) + secondary line (α, β,,,) 
Marker: Main lines (K, L, M) and sub lines (α, β, ...) of characteristic X-

rays, escape, sum peak (A + A) 
Comparison display: Multiple, thumbnail 
Two spectra or more can be compared. 
Spectrum processing 

Escape peak removal 
Escape peaks can be removed from spectra. 
Sum peak removal 
Sum peaks can be removed from spectra. 

Qualitative analysis Up to 32 elements 
Automatic identification 
Automatically identifies unknown spectra. 
Manual identification (peak identification) 
The peak position on the spectrum and the KLM marker can be compared by selecting 
elements from the candidate element list.  
It is also possible to specify an element from the periodic table. 
Visual peak identification 
Spectra of identified elements can be created for comparison with the measured spectra. 
Qualitative analysis can be checked visually and numerically. 
Periodic table 
Use to check the elements detected through qualitative analysis and specify elements for 
manual identification. 

Quantitative Analysis 
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Curve fitting 
Removes the background of the spectrum and performs curve fitting using the standard 
spectrum. The difference in resolution of each time constant is also corrected. 
Standard-less quantitative analysis 
Calculates the concentration of an unknown specimen according to the spectrum provided 
beforehand.  
Always displays the result that is normalized to 100% in advance. 

Standard quantitative analysis 
Calculates the concentration of an unknown specimen according to the user-created standard 
spectrum.  
The standard spectrum is expected to improve the quantitative analysis precision. 

Quantitative correction 
The concentration can be calculated (ZAF or PRZ correction method) according to the intensity 
of each element measured by curve fitting. 
Quantitative analysis result types 
Mass percent (ms%), atomic percent (atom%), oxide conversion concentration (ms%, mol%), 
cation quantity 

QBase 
A user created spectrum database is automatically searched and spectra are extracted in the order of 
similarity to the displayed spectrum. 

2.2.4. Line Analysis 
Performs probe scanning and consecutive measurement of a specified position in a straight line and 
displays the graph of changes in the intensity and quantitative values. 
Line measurement 
Measurement position Horizontal, selected direction 
Line width 
Specifying a certain width for the measurement target line provides an average result. 
Line display 

EM image display 
By displaying an EM image in parallel to a graph, the situation of the image and the line analysis 
result becomes easy to understand.  
It is also possible to display the graph on an EM image. 
Profile display 
Displays the line measurement result as a profile. 

2.2.5. Map analysis 
Map measurement 
Measured region: Whole, selected rectangle area 
Number of EM images that can be acquired at one time: 1 
Map display 
Individual element display: Up to 32 elements 
Color synthesis map: EM image (1) + element map image (up to 32 elements) 
Line profile: Displays line profiles of EM images and element map images. 
Curve fitting map 
Displays the map after removing the background and performing curve fitting. This function can be 
applied to net count maps even during measurement. 
Output value: Net count, quantitative value (ZAF, PRZ) 
Popup spectrum 
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It is possible to select a region and extract and display the spectra included in the region. Extraction 
can be performed even during measurement. 
Extraction region: Point, area 
Number of spectra that can be extracted at one time: Up to 32 
Filtering 
Filtering provides sharper elemental maps and EM images. This function can be applied to elemental 
maps even during measurement. 
Type: Averaging, weighted averaging, Laplacian, Sobel, median, 

gradient, bilateral 
Playback analysis 
This function enables the data analysis such as the observation of specimens changing over time, using 
an electron beam image and spectral data for each frame saved in the element mapping data. 

2.2.6. Other analysis functions 
Probe tracking 
Periodically corrects shifting of the measurement position. 
Correction interval: 1 second (minimum) 

 

3. LOW VACUUM SECONDARY ELECTRON DETECTOR W 

3.1. GENERAL 

The SM-14021LVSEDW Low Vacuum Secondary Electron Detector W makes it possible to observe a 
specimen surface in a low-vacuum environment. 

 

4. VERSATILE BE DETECTOR 

4.1. GENERAL 

The SM-34010VBED is a segmented semiconductor detector designed to segment backscattered 
electron (BE) signals to observe BE images. Signals acquired from the segments can be added or 
subtracted and the results can be output. This product is equipped with a drive mechanism for 
inserting and retracting the detector. BE image observation at a short WD is possible. 

4.2. PERFORMANCE 

1.5 nm 
4.3. SPECIFICATIONS 

Installation position: BED port 1 (220°) 
WD range allowing BE observation:  

2.0 mm or more 
Detector drive mechanism: Pneumatic (air-driven) 

 

5. STAGE NAVIGATION SYSTEM TYPE LL2 

5.1. GENERAL 

The SM-14045SNSLL2 is a Stage Navigation System (SNS) that displays an image of the specimen 
surface acquired with the CCD camera on the SEM control software (SEM Center) screen and moves 
the stage to the position specified on the image. 
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This attachment enables the camera to automatically capture images during evacuation of the 
specimen exchange chamber. 
10 MPix colour CCD camera connected to the motorized 5 axis table, control system and navigation 
including of automatic storage of all table positions (from lowest magnification to the maximum 
magnification) 
 

 

6. IN CHAMBER IR CAMERA 

7. OPERATION PANEL 

7.1. GENERAL 

The SM-77580OPE Operation Panel assists in adjusting the focus, magnification, etc. for SEM 
observation. 

 

8. ZDIAL TRACKBALL 

8.1. GENERAL 

The SM-77590TB Zdial Trackball is an attachment for the SEM. When connected to the SEM, this 
trackball allows stage operation for the X, Y, and Z axes. 

8.2. SPECIFICATIONS 

2-inch trackball with dial 
Trackball operation: Stage movement in X/Y axis directions 
Z dial operation: Stage movement in Z axis direction 

 

9. RETRACTABLE LV SYSTEM 

9.1. GENERAL 

The SM-13023RLV Retractable LV System, by incorporating a low vacuum evacuation system, movable 
orifice, and control system to the main instrument, can achieve a vacuum pressure in the specimen 
chamber as low as 300 Pa to control charging phenomena on insulating specimens. 

9.2. PERFORMANCE 

Pressure in specimen chamber at low vacuum (LV):  
10 to 300 Pa  

Resolution at low vacuum (LV): JSM-IT810(HL) 
1.3nm at 30 kV, 10 Pa (backscattered electron resolution) 
JSM-IT810(SHL/SHLs/i/is) 
1.3nm at 15 kV, 50 Pa (backscattered electron resolution) 

9.3. SPECIFICATIONS 

Probe current: JSM-IT810(HL/is) 
pA to 300 nA (during orifice retraction) 
pA to 300 nA (during orifice insertion) 
JSM-IT810(SHL/SHLs/i) 
pA to 500 nA (during orifice retraction) 
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 pA to 300 nA (during orifice insertion) 
Introduction gas: Dry nitrogen gas 
Aperture for movable differential pumping:   

Consists of a movable aperture and a semiconductor BE 
detector. 

 The aperture can be inserted and retracted by using the GUI. 
(Simultaneous movement with the differential-pumping 
chamber aperture is possible.) 

LV detector: A semiconductor BE detector is attached under the movable 
aperture. 

Operation: Switching between ON/OFF of low vacuum mode, IN/OUT 
operation of the movable aperture, and the low vacuum 
pressure settings can be operated from the GUI. 

Safety system: Built-in mechanism to prevent collision with the retractable 
BE detectors (SM-84033SRBEW, SM-84034SRBEW), TED (SM-
14050RTED). 

 

10. OFFLINE DATA PROCESSING SOFTWARE (FOR 2-5 USERS) 

10.1. GENERAL 

This offline software is intended for using the data acquired using an electron microscope and an 
energy dispersive X-ray spectrometer on a PC other than the instrument PC (hereinafter the user PC). 
This software makes it possible to perform data analysis and create reports from the user PC. After 
the installation is completed, this software 
operates under the name of SMILE VIEW Lab on the PC. 

10.2. SPECIFICATIONS 

10.2.1. Operating environment 
Computer main unit: PC with Windows® 10 / Windows®11 
OS: Windows®10 (64 bit) Japanese/English 

Windows®11 (64 bit) Japanese/English 
CPU: Intel® CPU with higher specifications than those 

recommended for the OS. 
Display: 1280 × 800 or higher resolution (1980 × 1080 is 

recommended) 
Memory: 8 GB or more 
Other: Microsoft® Office 2016 / 2019 / 2021 

10.3. DATA MANAGEMENT FUNCTION 

This viewer function can be used to manage the saved images, EDS data, reports, layouts etc. 
Project data management 
Data Filter 
Data Search 
Import/Export 
10.4. REPORT FUNCTION 

Reports can be created, exported and edited. 
Creating reports 
Report Functions 
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Layout edit 
10.5. MONTAGE FUNCTION 

Multiple successive images are combined and displayed as one image. 
It is also possible to modify the positioning of each field of view. 

10.6. ELECTRON MICROSCOPE FUNCTIONS 

10.6.1. Image adjustment function 
Adjustment of the microscope image is possible. 

Gamma correction 
Digital correction 
Pseudo-color display: 

10.6.2. Metrology functions 
Measurements such as the distance measurement are possible using the microscope images: 

Two-point measurement (straight, perpendicular or arbitrary) 
Line width measurement (parallel, X, Y, diagonal) 
Angle measurement 
Area measurement (Rectangle, circle. polygon) 
Count (click) 

 

11. MONTAGE SOFTWARE 

11.1. GENERAL 

This product adds the montage function to SEM Center. 
It enables SEM images extending over multiple fields to be acquired automatically and sequentially. 

11.2. SPECIFICATIONS 

After the area and conditions for image acquisition are specified, the stage is automatically moved and 
images are automatically acquired. 
In the EDS integration configuration, EDS map montage can be performed. 
Montage images can be acquired from up to 4 detectors simultaneously. 
Combination with ACB is possible. 
The Z-axis and WD can be adjusted. 
The field magnification and the overlapping area of multiple fields can also be specified.  
Multiple montage series can be executed collectively. 
 

12. DRY SD60 DETECTOR UNIT 

12.1. GENERAL 

Energy dispersive X-ray spectrometry (EDS) unit for the scanning electron microscope. This EDS unit 
consists of an X-ray detector and a dedicated analyzer system (digital pulse processor). This unit 
detects characteristic X-rays generated by the electron probe of the electron microscope. By using the 
dedicated software, it is possible to analyze elements contained in the sample. 

12.2. PERFORMANCE 

Energy resolution (Mn-Kα FWHM):  
129 eV or less (ICR 3,000 cps or less) 
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12.3. SPECIFICATIONS 

12.3.1. X-ray detector 
This unit detects characteristic X-rays generated from the sample. 
Sensor: Silicon-drift detector 
Tube length: 250 mm (including magnet collimator) 
Detector element area: 60 mm2 
Detectable elements: Be to U 
Window: Polymer thin film 
Cooling method: Thermoelectric cooling (Peltier cooling) 
Usable accelerating voltage: 30 kV or less 
Retraction mechanism: Manual operation 

12.4. DIGITAL PULSE PROCESSOR (DPP6) 

This unit digitally processes X-ray signals detected by the X-ray detector and outputs the X-ray energy 
signals scanned and synced with the SEM. 

 

13. DRY SDD ACCESSORY 

13.1. GENERAL 

Dry SDD Accessory is an interface flange to be installed on the electron microscope for combined use 
with a dry SD detector having a retraction mechanism. 

13.2. SPECIFICATIONS 

WD: 10 mm 
Take-off angle: 35° 

 

14. SEM-EDS DUAL CONNECTION KIT 

14.1. GENERAL 

SEM-EDS Dual Connection Kit is an accessory required for combining signals when two EDS detectors 
are installed in the JSM-IT810 field emission scanning electron microscope. 
 

15. PARTICLE ANALYSIS SOFTWARE 3 

15.1. GENERAL 

EX-36320PA3 Particle Analysis Software 3 is intended to perform particle composition analysis by 
identifying particles in electron microscope images and calculating their shapes. The element analysis 
of particles can be performed using the EDS. Additionally, particle composition can be analyzed over 
a wide range using the motor stage of the electron microscope. 

15.2. SPECIFICATIONS 

15.2.1. Image analysis 
Electron microscope images are collected and analyzed to calculate the data of the particle shape 
automatically. 
Image acquisition 

lenka
Highlight



 

Electron microscope images for identifying the particles can be acquired. The image capture speed can 
be selected from Normal mode and Fast mode. 
Resolution (Normal mode): 256 × 192/512 × 384/1024 × 768/2048 × 1536/4096 × 3072 
Resolution (Fast mode): 512 × 384 (Fast)/1024 × 768 (Fast)/2048 × 1536 (Fast)/ 

4096 × 3072 (Fast) 
Signal type: Type of signals installed on the electron microscope 
Particle identification 
The particles of the acquired images are identified. 
Particle shape calculation 
The shapes of the particles are calculated. 
Particle shape data: Area/Area %/Perimeter/Roundness/Heywood 

diameter/Maximum length/Breadth/Max. chord H./Max. 
chord V./Feret diameter H./Feret diameter 
V./Orientation/Aspect ratio/DMIN/DMAX/DMEAN/DPERP 

Unit: pixels/mm2/µm2/nm2/mm/µm/nm/%/deg. 
Filtering: Filtering of the acquired image is performed. 
Filter type: Average (3 × 3)/Average (5 × 5)/Average (7 × 7) 

/Median/Laplacian 
Particle exclusion function 
The particles that are unnecessary according to the conditions specified from particle shape 
information can be excluded. 
Morphology 
When the shapes of the particles cannot be calculated correctly, due to overlapping of multiple 
particles for example, the shapes of the identified particles can be changed. 
Types of particle shaping: Closing/Separate/Dilation/Shrinking/Zooming/Erosion 
Number of treated particles: Up to 2,500,000 particles for all stubs 

15.2.2. Element analysis 
The element analysis of the particles identified using the EDS can be performed. 
X-ray spectrum collection 
X-rays generated from the specimen are collected. 
Measurement stop condition: 0.01 to 10,000 seconds (live time) 
Probe scanning method: Point/Inside particle 
Qualitative/Quantitative analysis 
According to the collected X-ray spectra, the included elements and composition of the particles are 
analyzed. 
Qualitative analysis: Automatic/Manual (up to 32 elements) 
Quantitative correction: ZAF/PRZ 
Re-analysis 
After performing the element analysis, it is possible to perform the element analysis of a specific 
particle under different conditions. 

15.2.3. Wide-range measurement 
The shape data calculation and element analysis of a series of fields of view (stubs) are performed 
using the motor stage of the electron microscope. 
Stub shape: Circle/Rectangle 
Max. number of stubs that can be measured:  

50 
Max. number of fields of view that can be measured:  

2,500 for all stubs 
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Measurement mode: All views/Random selection from a specified number of fields 
of view 

15.2.4. Data analysis 
Data analysis can be performed according to particle shape data and element composition analysis 
results. 
Particle classification 
The particles are classified according to the particle shape data and qualitative/quantitative analysis. 
Classification method: Chemical type/Spectrum matching (QBase*3) 
Statistical processing 
The particle shape data and element composition analysis results are visually displayed in graphs. 
Statistical processing method: Histogram/Scatter diagram (X-Y)/Scatter diagram(X-Y-Z) 

15.2.5. Data output 
Data can be output for use with other software. 
Image output 
Various types of images can be output in BMP format or to the clipboard. 
Image type: SNS image/Stub image/View image/Particle image/Spectrum 

image/Statistical processing results 
Data output 
The particle shape data, quantitative analysis results, and classification results can be output in CSV 
format. XLSX data output. 
Particle analysis results output 
The particle analysis results can be output in Excel format according to the templates. 
Templates: Summary/Histogram/Particle map/Chemistry table/Particle 

list 
Report output 
Intuitive and automatic report generation and data export to CSV or XLSX format 
The particle shape data, spectrum data, quantitative analysis results, and classification results can be 
output in Microsoft 

15.2.6. Advanced functions 
Probe tracking: Corrects the shifting of the field of view for each specified 

number of particles. 
Brightness calibration: Calibrates the brightness for each specified number of fields 

of view, based on the reference field of view. 
Analyzed particle selection: By using the particle shape information, particles to be 

analyzed can be selected. The shape information on the 
particles excluded from analysis can also be kept. 

Measurement completion condition: Measurement can be made to stop automatically when the 
specified particles are detected. 

Automatic Gun Alignment: Brightness changes can be controlled by the electron gun axis 
adjustment performed during measurement. 

15.2.7. Offline analysis 
The analysis is performed using a separate PC from the one used for image acquisition. 

 

16. EDS PHASE ANALYSIS SOFTWARE2 

16.1. GENERAL 
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This is licensed software used to enable the phase analysis function in the EDS software installed on 
the electron microscope control software and the Offline Data Processing Software. 
The phase analysis function performs multivariate analyses of the spectrum imaging data obtained by 
the elemental map analysis on EDS and automatically creates a map (hereinafter referred to as phase 
map) and a spectrum (hereinafter referred to as phase spectrum) per phase (chemical composition). 

16.2. SPECIFICATIONS 

16.2.1. Phase map creation function 
You can create phase maps in the two modes shown below. These modes use different multivariate 
analysis methods to create phases. 
Cluster phase analysis 
Analyzes spectrum imaging data using cluster analysis to create phases. 

The phase map is filled with a single solid color. 
It allows you to calculate the fraction (area %) of each phase in the analysis field of view. 

VCA phase analysis 
Analyzes spectrum imaging data using vertex component analysis (VCA) to create phases. 

The phase map is a map with color gradation. 
You can apply image filtering to a phase map. 

16.2.2. Phase spectrum creation function 
Creates a spectrum that corresponds to each phase map automatically. You can perform 
qualitative/quantitative analysis of the created spectrum. 

16.2.3. Phase edit function 
Color edit function 
Edit the colors for phase maps and phase spectra. 
Phase combination/division function (Cluster phase analysis only) 
Combines specified multiple phases into one phase and divides the combined phase into the original 
multiple phases. 

16.2.4. Phase labeling function 
Name (label) the created phase. 
Manual labeling 
You can name the created phase using any character string you like. 
Automatic labeling 
Names a phase map automatically when it is created. 
Major elements: Performs quantitative analysis of the phase spectrum and 

labels the spectrum based on its main elements. 
Classification: Checks the phase spectrum against spectra registered in the 

database and labels it. 
16.2.5. Playback analysis function 
Creates phase maps using spectrum imaging data in specific acquisition frames. 

16.2.6. Data output function 
Phase map output function 
Outputs phase map images in the following file formats: 

WindowsⓇ Metafile, bitmap, TIFF, CSV 
Phase spectrum output function 
Outputs phase spectrum in the following file formats: 

WindowsⓇ Metafile, bitmap, TIFF, CSV, EMSA 

lenka
Highlight



 

16.2.7. Report output function 
Outputs phase analysis results to a report. 

 

17. DRY SD DETECTOR UNIT “GATHER X” 

17.1. GENERAL 

Dry SD Detector Unit is an energy dispersive X-ray spectrometry (EDS) unit for the field emission 
scanning electron microscope (JSM-IT810). 
This product consists of an X-ray detector unit, a detector operation controller, and an analyzer system 
(digital pulse processor). The controller and the analyzer system are integrated into one unit. 
This product detects characteristic X-rays generated by the electron probe of the electron microscope. 
By using the dedicated software, it is possible to analyze elements contained in the sample. 
This product is used in combination with the SEM objective lens and accessories fitted with installation 
ports. The detector unit is operated using software integrated with the SEM application software to 
perform various analyses. 

17.2. SPECIFICATIONS 

17.2.1. Detector 
Drive method: Motor drive 

Safety functions: X-ray detector element protection system 
linked to the vacuum level of JSM-IT810 
(The X-ray detector element can only be cooled in high-
vacuum mode) 
Anti-collision system to avoid collision with the stage and 
other attachments 

Control and operation: Integrated with the SEM control software 
SDD controller 
This control unit contains the power system, the drive control system, and the digital pulse processor 
for the Dry SD™ detector unit. 
Digital pulse processor (DPP6S-C) 
This digital pulse processor digitally processes X-ray signals detected by the dry SD detector and 
outputs the X-ray energy signals synced with the scanning of the SEM. It is built into the SDD controller. 

 

18. SD100 HL ACCESSORY W 

18.1. GENERAL 

SD100 HL Accessory W consists of a windowless silicon drift module and a flange for JSM-IT810(HL). It 
is used in combination with the Dry SD Detector Unit. 
Characteristic X-rays from Li to U can be analyzed. 

18.2. SPECIFICATIONS 

Type: Silicon drift type 
Detector element area: 100 mm2 
Mn resolution: 129 eV or less (input counting rate: 5,000 cps or less) 
C resolution: 59 eV (input counting rate: 5,000 cps or less) 
Window: Not installed 
Detectable elements: Li to U 
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Usable accelerating voltage: Up to 30 kV 
Cooling method: Thermoelectric cooling (Peltier cooling) 
Installation port: WDS port 
Optimum working distance (WD): 7 mm 

 

19. DRY SD DETECTOR EXTENDED INTERFACE PB 

19.1. GENERAL 

This product is an extended interface power board used to install the windowless EDS detector “Dry 
SD Detector Unit on a FE-SEM. 
 

 

 

20. SAMPLE HOLDERS 

- Sample holder for thin sections (typical size 4.6 × 2.7 mm) for  2 samples  
- Sample holder for samples 25 mm diameter for 5 samples 
- Sample holder for small irregular or multiple samples 

21. EXTERNAL JEOL SW 

- External JEOL SW for to integrate user´s Python package into EDS software 

22. SECOND PC INCLUDING MONTOR  

Second PC including monitor and accessories for offline data processing 
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