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2 CHANGES 

 

Version Date Changes 

2.0.2 14.02.2010 Updated for new GUI and functions 

2.1.0 15.02.2010 Update new logic for calibration. 

Extended overview 

2.1.3 17.02.2010 Added first version of sample section 

Added hints and tips section. 

Statusbar updated. 

2.2.0 18.02.2010 Generator support explained. 

Driver info dialog added. 

DDS calibration explained. 

2.2.1 19.02.2010 Minor corrections 

 20.02.2010 Extensions 

2.3.2 23.02.2010 Extended description 

2.4.0 26.02.2010 Shortcut for calibration loading 

New marker panel 

Automatic scaling on scales 

Cable measurement extended 

2.4.1 28.02.2010 Added description for scheduler 

2.4.3 05.03.2010 GUI further described. 

Custom scaling added. 

Automatic reloading of calibration data added. 

2.4.4 12.03.2010 Fixed scheduler problem with multiple executed tasks. 

Added search functions to SWR, loss and phase marker. 

Added colour setup dialog for diagram area. 

Added export into S-parameter file. 

2.4.10 09.04.2010 Added descriptions for Data-analysis- and Smith-chart-dialogs. 

Added JAVA section for Mac OS 

2.4.11 10.04.2010 Corrected bug in "how to launch in a different language" chap-

ter. 

Changed chapter "enable logging". 

Updated chapter "Application start Windows" 

2.5.0 30.04.2010 Support for miniVNApro enabled 

2.5.1 03.05.2010 Detailed frequency calibration for miniVNA PRO. 

Generator dialog for miniVNA PRO added 

2.5.4 08.05.2010 Updated section "Frequency calibration ". 

Updates section "How to launch in a different language"  

2.6.0 06.06.2010 Added 

- Marker math 

- Simple-tune dialog 

- Multi-tune dialog 

- Network support 

Updated 

- Sample calibration sets for miniVNA and miniVNApro 

- Error reporting details 

- S-Parameter export 
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Version Date Changes 

- Z-Plots export 

 11.07.2010 Added 

- Generator output waveforms 

- Load raw in main diagram 

 05.09.2010 Updated 

- Installation on 64bit Mac OS X machines 

2.6.9 02.11.2010 Updated installation sections for 

- MS Windows machines 

- Mac OS X machines 

2.6.11 14.11.2010 Moved installation and application-start sections to new installa-

tion document. 

Moved technical details for drivers and network support to new 

driver development document. 

2.6.12 03.01.2011 Corrected links for new website 

2.6.14 21.01.2011 Added 

- Description of over scan feature in calibration section 

- Special section for miniVNA pro in calibration section 

- Added measurement sample and simulation to samples 

section 

Updated 

- Description of smith chart 

- Updated parameter replacement in export section 

- Updated section describing the analyser menu. 

2.7.0 01.02.2011 Changes for V2.7 added 

2.7.3 16.03.2011 Updated smith-chart section 

Updated Data analysis dialog section 

2.7.5 27.05.2011 Quick start section updated. 

Section for Update function updated. 

Language selection dialog section added. 

S-Parameter collector section added. 

2.8 06.11.2011 Changes added for release 2.8. 

Major changes in 

- Driver configuration dialog 

 19.11.2011 Some typos corrected. 

Speedup mode added to image panel section. 

 28.02.2012 Updates frequency calibration section. 

 10.04.2012 Minor corrections 

 02.01.2013 Additional calibration mode described.  

2.8.6 21.03.2013 Detailed calibration section. 

Detailed export setting sections. 

 27.04.2013 Added new dialog "Setup-Scales dialog" 

 30.05.2013 Added new parameter {14} to "Export/Settings/Output file" 

2.9.x 26. April 2014 Added command-line parameters (see ŎƘŀǇǘŜǊ άCommand-line 

parametersέ ƻƴ ǇŀƎŜ 111) 

 13. June 2014 ¦ǇŘŀǘŜŘ ǎŎǊŜŜƴǎƘƻǘǎ ƛƴ ŎƘŀǇǘŜǊ άCalibration procedureέ ƻƴ 

page 92. 

3.0.0 9. July 2014 5ŜǘŀƛƭŜŘ ŎƘŀǇǘŜǊ άCalibration mode 1έ ƻƴ ǇŀƎe 101. 

3.0.1 13. December 2014 5ŜǘŀƛƭŜŘ ŎƘŀǇǘŜǊ άCalibration mode 1έ ƻƴ ǇŀƎŜ 101. 

3.0.2 12. January 2015 Detailed ŎƘŀǇǘŜǊ άCalibration mode 1έ on page 101. 
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Version Date Changes 

3.0.3 18. January 2015 Updated/added 

άThe image panelέ ƻƴ ǇŀƎŜ 14 

"Port extensionέ ƻƴ ǇŀƎŜ 27 

άCable loss measurementέ ƻƴ ǇŀƎŜ 67 

 άOptionsέ ƻƴ ǇŀƎŜ 108 

 άSerial port on Linux cannot be openedέ ƻƴ ǇŀƎŜ 133 

"No serial ports displayed on Linuxέ ƻƴ ǇŀƎŜ 133 

άSerial port on Linux cannot be openedέ ƻƴ ǇŀƎŜ 133 

άNo serial ports displayed on Linuxέ ƻƴ ǇŀƎŜ 133 

3.0.4 20. January 2015 bŜǿ ǇŀǊŀƳŜǘŜǊǎ ƛƴ άCommentέ ƻƴ ǇŀƎŜ 51 

3.1.3 08. February 2015 ¦ǇŘŀǘŜŘ ŎƘŀǇǘŜǊ άScalesέ ƻƴ ǇŀƎŜ 15 for SWR auto scale. 

¦ǇŘŀǘŜŘ ŎƘŀǇǘŜǊ άMarker panelέ ƻƴ ǇŀƎŜ 28 for differences 

between reflection and transmission mode. 

3.1.4 02. March 2015 Calibration mode 1 now supports overscan 

 03. March 2015 CǳǊǘƘŜǊ ŘŜǘŀƛƭǎ ŀŘŘŜŘ ǘƻ ŎƘŀǇǘŜǊ άMeasurement basicsέ ƻƴ ǇŀƎŜ 

88 ff. 

3.1.16 30. April 2017 /ƻǊǊŜŎǘŜŘ ǎƻƳŜ ƴǳƳōŜǊǎ ƛƴ ŎƘŀǇǘŜǊ άCalibration modesέ ǎǘŀǊǘπ

ing at page 100. 

3.1.19 11. August 2017 Firmware update tool moved to ǘƘŜ ά!b![¸½9wέ ƳŜƴǳ 

3.2.x 15. September 2019 Minor Updates on 

- 5 Quick-Start-Guide (Windows/OS X) 

- 6.3 The control panel 

- 6.6.2.1 Setup 

3.3.x 1. November 2019 Config for Smith chart extended 

- 6.1.3 Display Smith-chart 
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4 OVERVIEW 

The miniVNA and miniVNApro instruments by mRS http://www.miniradiosolutions.com are popular 

and very useful test instruments.  

The miniVNA instrument is a small blue box with two BNC connectors and a USB connector.  

The newer miniVNApro is also small blue box now with two SMA connectors and much enhanced 

precision. 

All the control of the instrument is performed by a software application running on a PC. 

Many people have contributed to the development of this software, but the focus has been mainly 

on the Microsoft Windows operating system. There was a Linux based application but this is no long-

er supported, and the advancement of the various Linux distributions has rendered it inoperable.  

I've started in 2007 to develop a control application based on the Java programming language.  Initial 

ideas were taken from the Visual-Basic-Application that was provided by mRS. 

Java is a cross-platform language, which allows the identical application binary to run on any sup-

ported Java enabled Operating System.  

Currently I've tested the application on Windows  98, Windows XP, Windows7, Windows VISTA, Win-

dows 8.0, Windows 8.1 and Mac OS X. 

Other users have tested it successfully on various Linux flavours. 

Remark: 

Not all screenshots in this documentation are taken from the latest application version. 

Where it is necessary for understanding, the latest screenshots are used.

http://www.miniradiosolutions.com/
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This user manual contains the following chapters: 

Chapter  Main content Read before 
1st usage 

Quick-start guide Ten steps to do the first measurement 
V 

GUI A detailed description of the user interface 
V 

Export A detailed description, how to export data to images, PDF docu-
ments and other file formats. 

 

Tools Describes the available tools in the application  

Measurement 
basic 

Basic information of how to do measurements using this applica-
tion 

V 

Calibration How to get good results  

Application start How to start this application on various platforms  

Configuration How to do internal configuration  

Installation How to install the application on various platforms  

Samples Shows some measurements taken with the miniVNA  

Hints & Tips Some useful information  

Driver developer 
guide 

Describes in detail, how to implement custom hardware drivers 
for this application. 

 

Links Where to find more information   
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5 QUICK-START-GUIDE (W INDOWS/ OS X) 

 

1. Install the required FTDI serial port drivers for your PC from FTDI 

http://www.ftdichip.com/Drivers/VCP.htm  

Only for older Windows version ς WIN8 or later should have the matching FTDI drivers on 

board 

2. Install the latest JAVA version 

I recommend the download from https://java.com  

3. Plug-in the miniVNA into a free USB port on your PC. 

4. Download the latest application version from http://vnaj.dl2sba.com 

5. Start the application using the command java -jar vnaJ_X_Y_Z.jar 

If you have installed an original ORACLE version, it should also work to launch the JAR by 

simply double-clicking in Explorer/Finder. 

6. Select the driver configuration:  

7. Select your analyser type and the used communication port 

 

http://www.ftdichip.com/Drivers/VCP.htm
https://java.com/
http://vnaj.dl2sba.com/
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8. Select the TEST button to confirm the selection. 

 

9. If test was run successful simply select UPDATE. 

10. Select the mode  

11. Open the calibration dialog via this toolbar button  

12. Follow the instructions for the selected mode. 

13. You can save the calibration data via this button .  

A meaningful filename is proposed. 

14. Press  and the application is ready to work

. 

15. Execute your first scan by pressing this button . 

Remark: In case of problems with the above procedure, please be so kind and check the detailed 

manuals on http://vnaj.dl2sba.com prior to asking for support! 

http://vnaj.dl2sba.com/
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6 GUI 

The applications main window contains the graphical representation of the scanned values in the 

image panel, as well as the control panel and the marker panel. 

 

 

Image panel 

Marker panel 

Control  panel 
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6.1 THE IMAGE PANEL 

  

The image panel contains the following parts: 

- The scale selection drop down list boxes for the left and right scale. 

- The vertical scales matching the selected scale types in the drop down list boxes. 

- The frequency scale at the bottom of the image panel. 

- The control button for the smith-chartΦ {ŜŜ ŎƘŀǇǘŜǊ άDisplay Smith-chartέ ƻƴ ǇŀƎŜ 22 for de-

tails. 

- The reference data controlΦ {ŜŜ ŎƘŀǇǘŜǊ άReference dataέ ƻƴ ǇŀƎŜ 25 for details. 

- The device supply-voltage control  displays the current supply voltage of the analyser. 

Not supported on some devices. 

- The device-temperature control  displays the current device temperature. Not support-

ed on some devices. 

- The port-extension control. See details in chapter άPort extensionέ ƻƴ ǇŀƎŜ 27. 

- The display area showing the scanned results from the analyser. 

For each tick on the left scale, a dotted line is drawn in the diagram area. 
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6.1.1 Scales 
The scale for the two diagram lines can be selected using the 

scale dropdowns on top of the image panel. 

The colour of the dropdowns reflects the colour of the diagram 

lines in the image panel. So an easy visual mapping can be done.  

Currently the following measurements are available in the scale 

select dropdown lists: 

 

 

Name Content Auto 
scale 

RL Display return loss (only for reflection measurements) V 

RP Display the phase of the signal for reflection measurement V 

TL Display transmission loss (only for transmission measurements) V 

TP Display the phase of the signal for transmission measurement V 

RSS This is the absolute value of the transmission sensor. 

(Currently not supported on all analysers) 

V 

SWR Displays the SWR V 

|Z|  This is the complex impedance of the DUT referred to 50 ohm. 

|Z| the magnitude of the complex impedance. 

V 

Rs Displays the series equivalent resistance of the load also called Rs V 

Xs Displays the series equivalent reactance of the load also called Xs V 

Theta The angle of the phase V 

Tgr Group delay V 

- none - No data is displayed for the corresponding scale - 
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6.1.1.1 Scale-lifecycle 

Each scale has currently three states: 

State  

Scale set to driver default range The range of the scale is set to fixed range. The scales Phase 

and Loss are scaled based on the used driver. The other 

scales have an identical range independent of the loaded 

driver. 

Scale set to measured values The user has selected the auto-scale option. The scales 

range is determined by the measured data. Except the SWR 

scale, all scales support auto-scaling. 

Scale set to custom range The scale is set to a fixed range. The user must enter the 

range. The range may not exceed the specified ranges of the 

scale. 
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6.1.1.2 Auto-scaling 
Except the SWR scale, all scales can scale themselves to the measured data.  

Selecting the AUTOSCALE checkbox above the diagram enables this auto scale functionality. 

When deselecting the AUTOSCALE box, the scale uses the minimum and maximum values as de-

scribed in the previous table. 

Clicking twice on the deselected AUTOSCALE box can be used to reset both scales to their default 

values. 

The range of a display scale is limited by three factors: 

¶ The absolute maximum or minimum defined per scale type (MINabs, MAXabs) 

¶ The current maximum or minimum values defined in the "Setup-Scales dialog" described on 

20. (MINuser, MAXuser) 

¶ The values entered in the "Custom-scale dialog" as described on page 18 (MINcustom, MAXcus-

tom) 

So, for each scale value the equation is: 

 MINabs  <= MINuser <= MINcustom <= current value 

 Current value <= MAXcustom <= MAXuser  <= MAXabs 
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6.1.1.3 Custom-scale dialog 
Except the SWR scale, all scales can be scaled to a user-entered range.  

 

Clicking with the left mouse button on the scale area opens a 
small dialog, in which the user can enter the minimum (value 
at top of scale) and the maximum (value at bottom of scale) 

The range, which can be entered in this dialog is controlled by 
the values, defined in the "Setup-Scales dialog". 

The RESET button resets the range to the values defined in 
the "Setup-Scales dialog". 

 

If custom scaling is not supported for this scale, a message is 
shown: 

 

When the entered value is too low for the active scale, a mes-
sage is displayed showing the maximum value. 

 

 

When the entered value is too high for the active scale, a 
message is displayed showing the maximum value. 

 

 

Clicking on the scale area, when auto-scaling is enabled noti-
fies the user, to remove first the auto-scaling option. 

 

left scale area 

right scale area 
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The scale ranges can also be set using the mouse. When the mouse is posi-
tioned on a scale area, the mouse cursor turns into a pointing hand. 

Two modes are available:  

¶ Zoom-in our zoom-out the scale. 

¶ Move the scale up or down. 

 

Zoom-mode 

Pressing the left mouse button turns the mouse cursor into a magnifier. Mov-
ing the mouse with pressed left button inside the scale area up or down in-
creases or decreases the scale range. 

Χ Hard to explain - simply try it. 
 

Move-mode 

Pressing the right mouse button turns the mouse cursor into a double arrow. 
Moving the mouse with pressed right button inside the scale area up or down 
moves the scales range up or down up to the values given by the selected driv-
er. 

Χ Hard to explain - simply try it. 
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6.1.1.4 Setup-Scales dialog 
In this dialog the user can define the scale ranges for the Rs, Xs, |Z| and RSS scale.  

The ranges of the scales RL, TL, RP, TP cannot be changed here, because the absolute ranges are de-

termined by the user analyser. 

The range of the SWR range cannot be changed, because SWR values above 10:1 are useless. 

Idea is, that the user defines the scale ranges for his usual measurement tasks. When he resets the 

scale range using the "Custom-scale dialog", the minimum and maximum values are set to values 

entered in this dialog. 

 

The values in brackets are the absolute maximum or minimum values for this field. There is no fur-

ther validity checking on this dialog, so be careful. If you get stuck, simply delete the vna/J configura-

tion file. 

Clicking the SAVE button, save the ranges to the corresponding scales. 
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6.1.2 Saving measured data 
Since version 2.8 measured data can be saved in various export format as well as in pure XML. This 

can be accessed via the Export/XML menu or via this toolbar button:  

  

The location of the file can be selected in the default SAVE dialog: 

 

Also, a short comment can be entered in the comment box right to the file list. 

This data then can be later displayed in the analysis dialog (See chapter "Data analysis" on page 73) 

or reloaded into the diagram area as reference data (See chapter "Reference data" on page 25). 
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6.1.3 Display Smith -chart  
Selecting the Smith-chart checkbox 

 

 Opens a non-modal dialog, which displays the current measured data inside a Smith-chart: 

  

If the markers are selected in the main window, a small rectangle in the marker colour is drawn on 

the smith-chart and the configured marker data is printed on the right diagram side. 

Note: The relevant data for a Smith-chart is only available in reflection mode. In transmission mode, 

the analyser is not capable providing the relevant data. 

 The data in the smith-chart is updated whenever a new scan is done in the main window. The 

marker data is updated, when the markers are moved in the main window. 

6.1.3.1 Export to GIF-file  
The diagram can be exported using the GIF-button. Selecting this button opens the default SAVE de-

fault where the name and location of the diagram can be set. 
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The size (number of x/y-pixels) of exported image is determined by the size of the Smith-chart inside 

the dialog. To get higher resolution, simply resize the dialog to the desired size and then use the ex-

port function. 

6.1.3.2 Configuration  
Clicking inside the diagram you can configure the Smith-chart. 

 

6.1.3.2.1 Show these marker fields 

Here the data shown for each marker in the smith-chart can be configured. The marker-name and -

frequency is always printed. 

6.1.3.2.2 Reference resistance 

Further the reference resistance can be changed, for which the chart is calculated. 

6.1.3.2.3 Diagram colors 

The colour of each element on the diagram can be selected using the buttons in the "Diagram col-

ours" box. 

6.1.3.2.4 Invert 

You can easily create an inverse image using the άInvertέ button. 

6.1.3.2.5 Default 

Clicking the default button reset all values to defaults (except the circles, for this check chapter 

6.1.3.3 άConfiguring circlesέ). 

Note: The changed reference resistance is used only on for the NEXT scan. 
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6.1.3.3 Configurin g circles 
The various circles on the smith-chart can be configured with an external text file. 

The file is named άSmithChartCircles.txtέ and is placed in the configuration directory of vna/J.  

This file is created, when the Smith-chart dialog is opened for the first time and is read every time the 

Smith-chart dialog is reopened. 

The file must always contain three lines: 

- A line with semicolon-separated values for the imaginary circles (range 0.0 Χ 1.0) 

- A line with semicolon -separated values for the real circles (range 0.0 Χ 1.0) 

- A line with semicolon -separated values for the SWR circles (range 1.0 Χ 99.0) 

The default file contains these values: 

 

The values must be written with a ά.έ (dot) as decimal separator. 
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6.1.4 Reference data 
To compare previously measured data with the current measurement, a reference trace can be load-

ed and displayed in the image panel 

Initially no reference data is loaded. This is shown with a crossed button in the toolbar. 

 

When reference data is loaded, the cross is removed from the toolbar button 

 

And the reference trace is shown in the main diagram in the selected colour (here WHITE) after the 

next scan. 

 

Only the left scale value is drawn from the reference data. The selected phase on the right scale is 

only drawn from the measurement data.  

Note: The reference data is drawn together with measured data. So, after loading a new reference 

data set, it is displayed after the next executed scan. 

 First the reference data is drawn and then the measured data. This means, if the reference 

data is "covered" by the measured data, no reference trace is visible! 

Clicking the reference button opens the "Calibration load dialog".  Here the user can search and se-

lect a previously saved reference data set (see chapter "Saving measured data" on page 21) or re-

move the previously loaded reference data set. 
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In the list all found reference datasets are displayed which were found in the selected directory. 

¶ The directory can be ŎƘŀƴƎŜŘ ǳǎƛƴƎ ǘƘŜ Ϧ{ŜŀǊŎƘΧϦ ōǳǘǘƻƴΦ 

¶ The content of the selected directory can be re-read using the "Refresh" button 

¶ When a valid reference data set is selected in the list, the "OK" button is enabled.  

¶ Selecting the "OK" button loads the selected reference dataset into diagram panel. 

¶ Selecting the "Clear" button removes a previously loaded reference data set. 

When the loaded reference data does not completely cover the measurement range, only the availa-

ble reference data is drawn. As shown here the reference data is only available from 5.3MHz to 

11.3MHz and the measurement scan ranges from 1MHz to 30MHz: 

 

Note: Displaying a directory with a lot of reference data files in, can take some time, as every dataset 

has to be completely read to retrieve all the required information. 
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6.1.5 Port extension  
¦ǎǳŀƭƭȅ ȅƻǳΩǊŜ ǊǳƴƴƛƴƎ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ŦƻǊ ǊŜŦƭŜŎǘƛƻƴ ƳŜŀǎǳǊŜƳŜƴǘ ǿƛǘƘ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ǎǘŀƴŘŀǊŘǎ 

attached to the point, where you later connect the later measurement object. 

Sometimes youΩre not able to reach this point (i.e. the antenna feed-point up on a tower), so you can 

use the port extension calculation to overcome this problem. 

If you know the length and velocity factor of the feed line connected between the analyser and the 

antenna, you can you the port extension function, to get a correct reading at the analyser. 

To enable the port extension function click on this icon  and enter the feed line length and the 

velocity factor: 

 

LŦ ȅƻǳΩǾŜ ŜƴǘŜǊŜŘ Řŀǘŀ ƛƴǘƻ ǘƘƛǎ ŘƛŀƭƻƎΣ ǘƘŜ ƛŎƻƴ ƛǎ ŜƴŀōƭŜŘ  and the port extension calculation is 

done. 

To remove port ŜȄǘŜƴǎƛƻƴΣ ǎƛƳǇƭȅ ŎƭƛŎƪ ǘƘŜ ōǳǘǘƻƴ ά/ƭŜŀǊέ ƛƴ ǘƘŜ ǇƻǊǘ ŜȄǘŜƴǎƛƻƴ ǇŀǊŀƳŜǘŜǊǎ ŘƛŀƭƻƎΦ 

Remark:  Currently port extension assumes lossless feed lines ς this is enough for SWR calculations. 

More to come later! 
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6.2 MARKER PANEL 
The marker panel displays the actual data of the five markers. The display differs a little bit between 

reflection mode: 

 

And transmission mode: 

 

Mouse:  Displays values, when the mouse cursor is inside the image panel.  

Marker 1: Can be set by moving the mouse into the diagram panel and clicking the left mouse but-

ton.  

It can be moved using the mouse-wheel. 

Delta: Calculates the absolute differences between most of the Marker 1 and Marker 2 data. 

Marker 2: can be set by moving the mouse into the diagram panel and clicking the left mouse but-

ton while pressing the Shift key. 

It can be moved using the mouse-wheel while pressing the Shift key. 

Marker 3: can be set by moving the mouse into the diagram panel and clicking the left mouse but-

ton while pressing the Control-key. 

It can be moved using the mouse-wheel while pressing the Control-key. 

Marker 4: can be set by moving the mouse into the diagram panel and clicking the left mouse but-

ton while pressing the Shift-Control-keys. 

It can be moved using the mouse-wheel while pressing the Shift-Control-keys. 
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6.2.1 Operations  
Un-checking the option button right to the marker, removes 
the marker from the diagram panel.  

When the mouse is positioned inside the diagram panel, the 
current values at the mouse position are displayed in the mark-

er named M.  
 

The LOSS, PHASE and SWR 
fields support search mode. 

When the search mode is se-
lected, the marker is automati-
cally positioned on the maxi-
mum- or minimum-value in the 
diagram. 

The search mode is selected by 
clicking on the respective fields 
in marker 1 or marker 2.  

 

Two search-modes are supported: 

- min-search mode 

- max-search mode 

Min-search mode is indicated by a small * at the lower-left corner of the field: 
 

Max-search mode is indicated by a small * at the upper-left corner of the field: 
 

Standard mode of the marker is enabled, if no * is visible in the field. 
 

Opens or closes the marker math dialog for this marker  

Opens or closes the tune dialog for this marker 
 

 

Markers are shown in the diagram as small triangles: 
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6.2.2 Marker -math dial og 
This dialog can be used i.e. to tune an antenna filter to a given centre frequency and a defined band-

width. 

The marker-math dialog is bound to one marker. The data displayed in this dialog is the data of this 

marker. 

 

 To use the reflection loss data for calculation, select this radio button. 

 To use the transmission loss data for calculation, select this radio button. 

 
Enter the desired bandwidth. 

 

With this dialog, it is possible to measure i.e. the 6dB bandwidth of a band pass or notch filter.  

For a simple notch filter the procedure is described in chapter "Transmission mode" on page 117. 

Remark: The data in the dialog is updated after a scan! 

You must leave the entry field for the "Limit" to activate the new value (i.e. click on dia-

log background ...) 

 




























































































































































































































