make - explore - discover

STEM

Electron
Counting

Low-dose imaging in Scanning Transmission Electron Microscopy (STEM)
with single electron counting
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Images with counted electrons

in every pixel

STEM detector compatible

= HAADF, ADF and BF signal outputs
® Single electron sensitivity from 60 to 300 keV

REVOLON TEM Scan Controller

Integrated unit with scan generator and
image acquisition

Multiple digital and analog signal inputs

Versatile trigger and syncronisation interface
SDK with APl and demo source code [ | N B
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Signal electron pulse processor - two signals 100 MHz analog and digital signal inputs

® turboTEM PULSE technology ® Acquire analog and digital images at the same time

m Converts analog single electron pulses into ® Increase speed with tubroTEM PULSE processing
digital signals

Digital discriminator with gradient-based logic
Independed configurable thresholds for each channel

Signal electron pulse processor - four 5 MHz general purpose analog inputs
signals ® Add analog multichannel signal amplification

® turboTEM PULSE technology ® |Independent brightness & contrast for each signal
® Four independent channels for counting ® Advanced input and gain normalisation

® Enables Digital Differential Phase Contrast (DDPC) ® 4 channels standard, up to 16 optional

® [ncreases dose range when used with segmented
STEM detector
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True zero background level
and pure Poison noise

Standard file formats

TIF un-compressed grayscale data
PNG colour images

XMP metadata

GGR colour gradients

XML formulas

CSV pixel values
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\‘ Scan Control app

m Full control of scan geometry
BF aperture i . )
/ m Selection of analog and digital signals
= Configuration of hardware sync Correlative & in-situ microscopy
m Live pseudo-color images

= Multiple pages for simmultaneous
signals/detectors

= Serial time data acquisition with Scan Control

m Advanced folder navigation and view with DIPSé

Interconnects

Running 0.69% of frame... Frame rate: 30.63 fps (32.6477 ms) ‘ Job Cancelled

-0 x 1.1.2 CreatePixelMapScanJob Function

Microscope Data app (DIPS6) SDK for open device control

Create pixel map scan job

® Viewer of all image signals and metadata tags Cor m Software Development toolKit (SDK) for
. . DC_API REVORetCode_t DC_CALLCONV CreatePlxelMapScanJob1uint327t channelCount, const . .
® Selection of pseudo-colour profiles R OCharne info. |t~ chanTielConAg, winti6 1 Seantd)s complete configuration
.. . . - P; e . . .
m Full quantification of pixel values o : il S m DLL control library for Windows and Linux
® Layered colour view of signals o e . [e— int32:8 channelCodnt OIS EHENTE i E{Coieg Sy ® Python sample code for independent coding
s e o const REVOChannelinfo_t* channelConfig Channel configuration array

2 uint16_t& Scanld Generated scan job ID
n Returns

Return code (see REVOLibCommon.h)
Description
This function creates a pixel map scan job with default parameters.
Remarks
See Channelinfo structure in REVO.h for definition of channel configuration array.
Related Topics
CreatelmageScanJob (* see page 7)
BoEE Group
Functions (* see page 1)
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PULSE signal electron pulse processor (turboTEM)

Number of channels

Connections
Input range

Input resolution
Input impedence
Sample rate
Output voltage
Output frequency
Power

Control interface

2in, 2 out (2 Channel PULSE)
4 in, 4 out (4 Channel PULSE)
BNC

Max. 10 V

14-bit

50 Q

125 Msps (per channel)
3.3VCMOS, 5V TTL

Max. 62.5 MHz

5V (USB-C or barrel jack)
RJ45 ethernet

REVOLON TEM Scan Controller

Control & data

LAN or USB2

Signal inputs

4x 12-bit 100 MHz analog (A1...A4)

Preamp interface

Touch display

Parts and Cables

-1...1 V 16-bit MICS signal input offset (M1...M16)
1...1,800x MICS signal gain (M1....M16)

-1...1 V 16-bit MICS signal output offset (M1...M16)

3.4 MHz...34 Hz MICS low-pass filter (M1...M16)

-2...2 V 10-bit scan offset (SCAN OUT and ANALOG 1/0)
3.5...12x scan gain (SCAN OUT and ANALOG I/0)
-2...2 V 16-bit scan shift (ANALOG 1/0O)

0...65,635x% scan shift and magpnification (ANALOG 1/O)
1...4,095 digital gain

1...50,000 kHz TTL clock output

Free, Pixel, Line and Frame clock modes

Scan status overview, installed options list, scan detailed
information, LAN connection settings

4x 12-bit 100 MHz analog (B1...B4) (B is not simultaneous with A)

4x, 8x or 16x 12-bit 5 MHz MICS amplified analog (M1...M16)

12x 16-bit or 6x 32-bit TTL 100 MHz digital (D1...D12)

1x 20-bit 1 MHz analog (L1, see Preamp interface)

Scan outputs

+2.2V...£7.5 or £0.65...+2.2V balanced X, Y scan signals (SCAN OUT)

+3.5...+12 V X, Y scan signals (ANALOG 1/O)

Gnd., 5V or 15 V external bank/scan (ANALOG 1/O)

Automatic scan switch for daisy-chain (SCAN IN and ANALOG I/O)

Synchronization

3x TTL scan Frame, Line and Pixel inputs

turboTEM PULSE

REVOLON TEM Scan Controller
Detector cable

LAN data and control cable
Scan out cable & scan in cable
USB cable

USB drive with software

Software packages

Standard 1x
Standard 1x
Standard 4x
Standard 2x
Standard 2x (Jeol and TFS) & standard 2x (Jeol and TFS)
Standard 1x
Standard 1x

1x TTL scan Pause/Resume input

3x TTL scan Frame, Line and Pixel outputs

1x TTL Device Clock output

1x TTL Beam Blanker output

Scan generator

10 ns ... 10 s pixel acquisition time (10 ns steps)

10 ns ... 10 s pixel set and hold times (enumerated list)

1...65,635 pixels width and height

...360° digital scan rotation

...256x frame average

SDK

Server

Apps

Weight and Dimensions

REVOLON control library

Scan Control APl documentation
Scan Control Python sample code
EM Gateway

PULSE Control

Scan Control

Microscope Data (DIPS6)

...50x% line average

0
0
0
0

...255 frame count

Mains frequency synchronization

Image scan modes

Normal (sawtooth, flyback)
Sub-pixel (one or revolving)
Chopped

Wobble (A+, B-)

turboTEM: PULSE 2 // PULSE 4
REVOLON TEM Scan Controller

Site requirements

18.7 x 10 x 3.5 cm, 0.6 kg // 48 x 33.5 x 4.5 cm, 3.4 kg
typ. 30 x 9.2 x 48.1 cm, typ. 4 kg

Pixel maps

16 MPixel pixel list size (4k x 4k image scan equivalent)

Individual set and hold times per pixel

Individual Pixel, Line and Frame triggers per pixel

Adjustments & amplification

-1.25...1.25 V 16-bit signal offset (A1...A4 or B1...B4)

-22...26 dB signal gain (A1...A4 or B1...B4)

Power 2x mains 110/220 VAC single phase 50-60 Hz

on the same earth as the microscope

Microscope 1x detector signal input

1x external scan interface

1x earth connection

Min. 1x detector signal connection

Space  turboTEM and REVOLON Scan Controller should be placed in a 19-inch rack

PC (optional) should be placed in the control room

point
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Our design principles

We look back on over 30 years of experience in development and
manufacture of high-performance instruments and technologies
for microscopy.

We are driven by an ambition to expand abilities and to improve
performance of electron microscopes.

Our aspiration is to make the best quality tools and to join
our customers on their journeys of scientific exploration and
discovery.

Performance

Microscopy must be a reliable and enjoyable experience

- Design for highest speed and resolution at the lowest noise
- Develop smart independent controllers for live optimization
- Support new users with intuitive and automated controls

- Assist advanced users with access to all parameters

Efficiency

Microscopes must provide an uninterrupted focus

- Use standard microscope controls and data formats

- Give instant feedback with live image mixing and processing

- Add bespoke software tools and algorithms for repetitive tasks

- Support developers with open access libraries and
documentation

Environment

Products and technologies must be sustainable

- Reduce power consumption through smart design

- Minimize material use, embrace reuse where possible
- Save weight and volume for shipping and maintenance
- Enable everyone to develop sustainable innovations

Quantification

Data and control must be in physical units

- Provide calibrated inputs and outputs for quantitative
measurements

- Supply samples, procedures, and software for calibration

- Distribute all control parameters in device independent values

- Empower the user to operate the SEM as a measuring device

point electronic GmbH

Erich-NeuB-Weg 15 | 06120 Halle (Saale) | Germany
Tel.: +49 345 1201190 | info@pointelectronic.de
www.pointelectronic.de
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