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1 About the ST03A 
 
The ST03A is a diagnostic and service tool for electronic control of ESRA 
systems. Through the interactive interface of ST03A the user can access the 
test and diagnostic functions of particular ESRA boards. 

ST03A was designed to be compatible with various vehicles and projects. 

Functionality of ST03A: 

• Installation of software to the ESRA system  
• Testing of the ESRA system  
• Diagnostics of the ESRA system  
• Communication between the ESRA system and PC through a selected 

communication port 
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2 General Information about Software and 
Hardware 

 

Recommended System Requirements 
Hardware 
• Computer: PC compatible  
• CPU: Intel Pentium IV 2.6 GHz  
• RAM: 1 GB  
• Hard disk: 250 MB free space during installation  
• Hard disk: 200 MB free space for normal operation  

Operating Systems 
• MS Windows XP Professional with SP1  

 

Minimal System Requirements 
Hardware 
• Computer: PC compatible  
• CPU: Intel Pentium II 350 MHz  
• RAM: 256 MB  
• Hard disk: 250 MB free space during installation  
• Hard disk: 200 MB free space for normal operation  

Operating Systems 
• MS Windows 98 SE  
• MS Windows 2000  
• MS Windows XP  
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3 Installation 
 
ST03A can be installed on a PC complying with the System Requirements. 

After launching the Setup.exe, the installation program automatically guides you 
through the installation process. 

The following components are installed: 

• ST03A (Knorr-Bremse Service Terminal for Windows)  
• Sun JRE (Sun Java Runtime Environment) 
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4 File Types Used by ST03A 
 
File Type File Name Description Related Function 

*.cfg Measurement configuration 
file 

Complete configuration of the Measurement 
function. Measurement 

*.csv Recorded data file Used for data recording and can be opened with 
Microsoft Excel. Measurement 

*.dlc Data Log configuration file 
Contains configuration information regarding the 
displaying of logs read from ESRA by the Data 
Log function. 

Data Log 

*.dlg Data Log read from ESRA File type used for saving a data log file. Data Log 

*.ehf Event history data file Saves the content of the event history with 
comments. Event History 

*.flt Filter file Detailed information about the channels. Measurement 

*.hex Application file 
Contains the application software that can be 
downloaded to ESRA. In new versions this is 
integrated into the Project file. 

Download/Hex File 
Import/Project Open 

*.kbr Knorr-Bremse Request file File generated by the Service Terminal to request 
user privaleges. License Request 

*.license License file Contains a license key and its activation 
information. ST03A General 

*.mdf Measurement data files Contains saved measurement data. Measurement 

*.prj Project file Saved project file in Text format. Project Open 

*.project Project file 
Saved project file in XML format. 
Project files of this type can be opened with 
ST03A Versions 2.1 and above.* 

Project Open 

*.prz Compact Project file 
All-in one project file. 
Project files of this type can be opened with 
ST03A Versions 2.4 and above.* 

Project Open 

*.settings Settings file Saved settings of the ST03A (e.g. window 
position, window size). ST03A General 

*.xdc Data Log configuration file in 
XML format 

Contains configuration information regarding the 
displaying of logs read from ESRA utilizing the 
Data Log function. 

Data Log 

*.xdl Data Log read from ESRA in 
XML format 

File type for saving a data log from ESRA in XML 
format. Data Log 

*.xmc Measurment configuration 
file in XML format 

Complete configuration of the Measurement 
function. Measurement 

*.xmd Measurement data files in 
XML format Contains saved measurement data. Measurement 

*.zip System Information file Contains a compilation of dependent and project 
independent information. System Information 
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5 Main Functions 
5.1 Download 

With the service Download, a HEX file can be loaded to a target board. 

Only users with higher access level (e.g. developers) have access to this 
service. 

 

Node Number  
You must enter here a number between 1 and 30 corresponding to the 
node number of the target board.  

Name of the HEX File  
Path of the HEX file to be loaded.  

Deleting the Content of Event Memory  
By selecting this function the event memory will be deleted after a 
successful download. In most cases it is useful to select this function.  

5.2 BCU Information 

This function displays the current state of boards and applications collected in 
the BCU. 
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The service BCU Information identifies the boards and the corresponding 
applications on particular node numbers in the ESRA system. By means of 
Project Information service data defined in the loaded project can be compared 
with current data of the BCU. 

 
BCU information table 

Hardware  
Name  

Name of the board.  
Article  

Identification number of the board. STN is a unique identification 
number used by Knorr-Bremse.  

Revision  
Hardware revision number.  

Node  
Node number of the board.  

State  
Current state of the board.  

Application  
Name  

Name of the application software running on the board.  
Article  

Project specific identification of the applications. STN is a unique 
identification number used by Knorr-Bremse.  

Version  
Version number of the application.  

Creation Date  
Creation date of the application.  
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Firmware  
Name  

Name of the base software running on the board.  
Article  

Identification of the base software version. STN is a unique 
identification number used by Knorr-Bremse.  

Version  
Version number of the base software.  

Creation Date  
Creation date of the base software.  

5.3 I/O Channels 

This function allows access to the I/O signals of ESRA boards. 

The user can monitor the values of all the inputs and outputs for each board. 
The user also has the option to force certain output signal values. The display is 
periodically updated but can be suspended by the Pause function. 

The names of the I/O signal groups are shown in the far left column. After 
selecting a signal group, the related data is displayed in the right hand part of 
the window. 

By pressing the button or by selecting menu item I/O Channels/Select Signals, 
the user can define a custom signal group. The data belonging to this custom 
signal group can then be displayed by selecting the signal group called User. 

By pressing button  or by selecting menu item PhysicalView, the user can 
change view of signals. If the selected view is not physical, the electrical 
equivalent of the real signal will be shown on display, otherwise logical value. 

Each Column item can be selected to be visible or not by checking (or un-
checking) the item under Column. 
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The I/O Channels window 

Name  
Name of the I/O signal defined in the application.  

Channel Name  
Standard name of the I/O channel as defined in the ESRA catalogue.  

Pins  
Pin positions on the I/O connector on the board.  

NV  
Identification number of the net variables in which the particular 
channels are transported on the CAN bus.  

Node  
Node number containing the identified I/O signals.  

Read Value  
Values of input signals received by the Service Terminal. Units of 
measurement are added to certain signals.  
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Set Value  
The last column appears only if there are signals with modifiable values. 
If you want to modify an output signal value enter the new value and 
select the check box next to it. Displayed values can be sent to the 
ESRA boards by menu item I/O Channels/Force or by button after 
filling in the values button is active.  
Output channels combined into a single net variable can be selected 
only together. The reason is that net variables can be transmitted only 
as a unit thus only a whole net variable can be changed.  

Description  
Short description of the I/O channel.  

5.4 Process Data 

This function allows continuous observation of individual pre-selected internal 
system variables without using the data measurement function. Process data 
variable names are in the left most column and values in the right most column. 
Data is periodically updated and can be suspended by Pause button. 

After pressing button or the menu item Process Data/Select Signals the user 
can then define a custom signal groups. The custom signal group is assigned 
via group User. Right clicking on the process data dialog and selecting the 
Select Signals menu item from the pop-up context menu allows the user 
selection of the custom signals for the user group. 

After Columns menu item is selected on submenu, the display can be 
customizable. A column can be hidden or visible.  
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Process Data window 

Name  
Variable name of the process data.  

Board  
Destination of the board from which the process data originate.  

Application  
Name of application software running on the associated board.  

Node  
Node number of the board to which the process data associated board.  

Read Value  
Data values read by ST03A from the ESRA system. The appropriate 
units of the process data are also shown.  

Set Value  
This column is used to enter the new value to be set in the ESRA 
system for the selected process data variable. The check box must be 
checked for the new value to be sent to the ESRA. The new process 
data values are sent to the ESRA boards by selecting the menu item 
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Process Data/Force or by pressing the button. While data is being 
actively forced to the ESRA system  button is active.  

Description  
Short description of the process data.  

 

5.5 Service Mode 

Service Mode is an operational mode of the brake control unit in which, the 
ST03A system temporarily overwrites some of the outputs or other parameters 
of the brake system. In Service Mode the normal operation of the brake system 
is suspended. In Service Mode it is possible to test system components (e.g. 
valves) during system installation and maintenance. Both the I/O channels 
feature and the Process Data service of ST03A support Service Mode. The 
Service Mode feature can be activated by selecting the corresponding services 
Force menu item. Service Mode is indicated in the bottom right corner of the 
main window of ST03A through a wrench icon ( ). Service Mode of a specific 
feature (I/O channels or Process Data) can be deactivated either via the 
corresponding Release menu item or via the wrench toolbar button. 

Note: if the wrench icon is visible in the bottom right corner of the main window 
of ST03A then Service Mode is active and the brake system does not operate 
according to its specification. You must deactivate Service Mode in order to 
switch back the brake system into normal operation. Service Mode is 
automatically deactivated if ST03A hardware has been disconnected from the 
brake system for more than 5 seconds or if the ST03A user interface is inactive 
for more than10 minutes. 

If you need more information on how to use Service Mode, please refer to the 
Set Value paragraph of chapter 4.3 and 4.4. 

5.6 Request 

This function makes it possible to initiate certain actions (e.g. parameter entry) 
by sending a request to the ESRA system. The request is a data unit of 64 
bytes. It consists of a header to identify the request and optionally some bytes of 
additional data that can hold parameter values to send to or read from the 
application.  
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To send a request you must select the request and push button . When the 
request has been sent a message coming from the ESRA system shows 
whether the process was successful. 

 

The Requests window contains the following information: 

Request Name  
An unique name to identify the request.  

Application  
The request is processed by this application.  

Parameter Name  
This column lists all the parameters of the currently selected request on 
the left side.  

Range  
The range of the accepted parameter values.  

Value  
This field displays the parameter value read from the application. Here 
you can also enter new values to be sent to the application.  

Parameters displayed in bold had their predefined values queried directly from 
the BCU. Parameters displayed in normal font had their values obtained from 
the project.  

5.7 RTC Settings 

The Real Time Clock, RTC Settings window displays the current time of the real 
time clock on the MMI. The time can also be set in this window.  



User’s Guide for ST03A 
 KNORR-BREMSE

 

Doc.-No.: PSQ1038/SWUM/UG/EN Index: 1.0    13 

 

Current RTC Setting  
Current time from the RTC of ESRA.  

New RTC Setting  
Current time of the PC.  

Manual Setting  
The time can be set manually.  

 
Sets the real time clock on ESRA according to the settings (either to the 
system time of the PC or the manually entered time).  

5.8 Event Memory 

With the function - Event Memory, the current and temporary events of one or 
more boards and applications can be displayed. The events and their statuses 
are periodically refreshed. 

The events of the BCU are read and displayed periodically. This can be 
suspended by the command - Pause. 
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Event Memory window 

MMI Code  
This text will be showed on the MMI.  

Event Name  
Name of the event defined by the application programmer.  

Board Name/Node  
Name of the board. This board handles this event.  

Event Status  
Current status of the event. Current: the event is active. Temporary: 
the event is not active any more.  

Counter  
Counter of the specified event.  
 

The following functions are reachable in the Event Memory 
service 
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Pause 
If this function is checked the service will be suspended otherwise it will be 
started. Service can be started or suspended by pressing the button  or 
by selecting menu item Event Memory/Pause. 

Clear 
Deletes all current and temporary events of all displayed boards and 
applications. Events can be deleted by pressing the button or by 
selecting menu item Event Memory/Clear. 

Event Filter 

After invoking the function - Event Memory/Event Filter, the user can hide 
or show events on this dialog.  

Read events counter 
If this option is checked the service will read the counter of events. Events 
counter can be read by selecting menu item Event Memory/Read events 
counter. 

Show Description As Name 
If this option is checked the service will show events in human readable 
format. Show Description As Name can be turned on by selecting menu item 
Event Memory/Show Description As Name. 

Detail view 
If this option is checked the service will show detailed description of an event. 
Detail view can be turned on by selecting menu item Event Memory/Detail 
view. 

These above functions are available on the pop up menu of Event Memory 
window too. 
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5.8.1 Event Memory Events filter 

The Event Filter dialog lists the boards that generate events. 

 

All boards' possible events are displayed. If the user deselects an event or a 
board in the list Available Events, they will be hidden in the Event 
Memory window. 

For example, with this function it is possible to list the events of only one board, 
making the Event Memory window more readable. 

5.9 Software Installation 

This feature allows the comparison and updating of the application software 
version currently downloaded to the ESRA system with the versions loaded in 
the Service Terminal.  
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Since this is a license dependent feature the features differ depending on the 
license level according to the following:  

Default  
This feature is not present with Default license.  

Operator  
Software Installation is only allowed if there is already an application 
present on the board. This remains true even in the rare case when the 
connection accidentally breaks during installation and the board loses 
its original application. Note however, that if the ST03A is closed in this 
case without installing an application onto the board first (i.e. the board 
is still in download state when the program is closed) Operator users 
will not be able to do a Software Installation after the restart.  

OEM and up  
Software Installation is allowed even if there is none or a different 
application present on the board.  

 
In case of version mismatch, Automatic Software Download can be carried 
out. During this process, only those boards are checked where it is possible to 
download application software (e.g. main boards). The Service Terminal checks 
the status of application boards. 
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Software Installation window 

Board Name  
Name of the board retrieved from the current project.  

Node  
Node number of the board.  

Board State  
Describes the board's status.  

Application  
The application running on the corresponding board.  

Application State  
Result of comparison between the application on the board and the 
application defined in the project.  

Erase Event Memory Contents  
This function deletes the event memory after the software installation. 
On installation of a new project, selecting this function has no effect.  

 
When clicking the Begin button the Program Download starts.  
 

5.9.1 Program Loading 
 

In this step, the Service Terminal checks to see if the target boards are available 
on the specified nodes. If not, then a warning appears and, if required, 
instructions are provided to the user to assist in correcting the error. 
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Instructions at software installation 

After displaying the instructions, the program loads the application software. 
Loading is performed automatically for all boards containing application 
software. 

End of Program Loading: 

If the Erase event memory contents checkbox is checked, the event memory is 
deleted following the successful installation of the software. 
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5.10 Event History 

The function - Event History makes it possible to read, save, load and display 
the actual event history content. The menu item is disabled if there is no event 
history in the application. 

The display of event history contents can be refreshed with - Refresh, and the 
events can be deleted with - Clear. 

 
When an event in the left column is selected, several pieces of related 
information are displayed. These include: 
Application name  

Name of the application.  
Event name  

Name of the event.  
Event code  

Code of the event.  
Event storing  

Black - Normal.  
Gray - The event is marked as cleared.  
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Event State  
- The event is currently active.  
- The event is not active anymore.  

Node  
The node number of the board where the event occurred.  

Date  
Last time the event was read as active.  

Environment Data  
This table describes state of ESRA system when the event occurred; it 
can include zero or more environment variable.  
The environment variable can be one in the following three types:  
•  State: It defines an state. It can be e.g. the door opening.  
•  Bit field: In this case the each bits of variable have separate value.  
•  Normal: It is an number e.g. value of speed sensor.  

Saving events  
1. Click Event History/save menu item.  
2. A Save dialog opens with a comment field where an optional comment 

can be added. The comment is stored with the file and is displayed 
when browsing the files during an open. Events are saved in XML 
Event History file (*.ehl) format.  

Loading events  
1. Click Event History/load menu item.  
2. An Open dialog opens with a comment field where an optional 

comment is shown. Select an Event History File and than click the 
Open button.  

3. The events appear on the screen.  
Change event name format  

1. Click Event History/Show Description As Name menu item.  
2. If this option is checked the service will show events in human readable 

format.  
3. The events appear on the screen.  
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The events can be arranged according to name, event code, node, type, 
application name and time stamp. 

5.11 Read/Write Memory 

The function - R/W Memory enables the user to observe of the contents of the 
selected memory of a board. The memory contents will be displayed in tables in 
different numerical forms. The data is updated periodically or the update can be 
suspended with the function Pause.  

 

The values in the table can be changed and sent to the memory. Either all data 
can be sent to the memory with the command - R/W Memory/Write All Data or 
only the actually selected data can be sent with - R/W Memory/Write Selected 
Data. 

The properties of the memory access can be changed in the Properties 
dialog. You can open it with the command - R/W Memory/Properties. 

Information for Application Developers: 

The developer has to call the MONSwitchDebugModeOn(true) function in the 
application's APPInit() function to enable the usage of the writing function. 

5.11.1 R/W Memory Properties 

The memory contents of a board and the style of the data display mode can be 
set in this dialog. 
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Read/Write Memory Properties window 

Project  
Project Dependent Options  

If the check box is checked only the node numbers defined in the 
project will be listed. Otherwise you can select all node numbers and 
set the addressing mode of the board.  

Source  
Node Number  

List of the defined node numbers in the project where the memory is 
located.  

Addressing Mode  
The addresses of the boards are either 16 or 24 bits long. You can 
adjust the addressing mode if you do not use project dependent 
settings.  

On Board Memory/External Memory/EEPROM  
Sets the board's memory type to be used.  
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Display  
Address Range(HEX)  

You have to enter the address of the memory to be read/written into in 
hexadecimal format into the Start and End textboxes.  

Data Display Mode  
The bytes read from the memory can be represented in different forms. 
The user may switch between different data displaying modes by 
selecting another number system. For all display modes the first 
column will display the start addresses in hexadecimal form.  

Binary  
Memory contents are displayed in binary format. The read bytes are 
displayed in ASCII in the last column.  

Hexadecimal  
Memory contents are displayed in hexadecimal format. The read bytes 
are displayed in ASCII in the last column.  

Decimal  
Memory contents are displayed in decimal format.  
BYTE - One cell of the table displays one byte of the memory.  
WORD - One cell of the table displays two bytes of the memory.  
LONG - One cell of the table displays three bytes of the memory.  

5.12 Free Terminal Channel Access 

Function - Terminal Channel allows access to the board’s base software 
through the terminal channel. This allows software developers to test newly 
developed functions. 

You can find the protocol description in the document Software Design 
Documentation/Protocol Definition Terminal Channel. (This file is available inside 
Knorr-Bremse as <ESRA_PUB>\System\SW\Docu\SWUserManual\PSQ1043_SWUM_00000_BSW_TCH\ 

<index>\PSQ1043_SWUM_00000_BSW_TCH-EN.pdf). 
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The Terminal Channel dialog has two main parts. One of them contains the 
terminal channel messages and the other contains answers for sent terminal 
channel message and error messages. There are some action buttons on their 
right side to manage these tables. 

Terminal Channels Table 
The upper table contains default terminal channel messages which describe the 
possibilities of message settings. These terminal channel messages are the 
most frequently used messages. 

There is an ID for all terminal channel messages in the first column. You can find 
the answer for the sent terminal channel message by matching this ID in the 
answers table. There is a button in the second column to send message. This 
button sticks in pressed state in case if the terminal channel message is sent 
periodically. 

Node  
This column defines the node number of the desired board. The 
number entered here must be between 0 and 30.  

Service  
Identifies the individual services, e.g.:  
• Service Board Control - 0  
• Service Fault Management - 3  
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• Service Monitor - 4  
• Service EEPROM - 5  
• Service Application Data Interface - 7  

Hex Data  
Lists protocol specific data in hexadecimal format.  

Repetition  
It is possible to send terminal channel message periodically if you check 
this cell. You can define repetition time in milliseconds.  

Acknowledge  
To be checked if you expect a response from the ESRA system. You 
can define the maximum acceptable response time in milliseconds.  

Description  
You can assign a short description to the terminal channel message 
which helps to analyze the content of the answer table.  

You can find action buttons on the right side of the table to manage the terminal 
channel messages. There are buttons to insert empty row, delete the selected 
row and change the order of the terminal channel messages. 

Answers Table 
In this table you can find the answers for the sent terminal channel messages or 
the error messages about problems in received order. The messages are 
highlighted according to the message type. The received messages are 
highlighted with green while the error messages with red. The sent messages 
have no special effect. It is possible to show only received data by checking the 
"Show only received data" checkbox below the table. 

There is an ID in the first column to identify the message. The second column 
indicates the direction of the communication, the > indicates the incoming data 
from the ESRA System while the < indicates the outgoing data from the ST03A. 

Time  
This column shows the time stamp of the messages.  

Node  
This column shows the node number.  

Service  
This column shows the service number.  
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Hex Data  
Contains the sent or received data in hexadecimal format.  

Description  
This column has three different meanings:  
• Description of the sent terminal channel message  
• The received data in ASCII format  
• Error message  

Example 
This example reads the contents of the on-board memory. 

Node: 2  
Service: 4  
Data: 03 N xx yy  
03 - Command ID, reads the on-board memory  
N - Number of the read data (0-FF)  
xx yy - Start address of the read memory  

Response data: 03 00 0f c4 47 ...  
03 - Command ID  
00 - Status of the respond:  
00 - NO ERROR  
01 - ADDRESS ERROR  
02 - RANGE ERROR  
0f - Number of the read data  
c4 47 ... - Memory data  
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5.13 The Collaborating Main Functions 
In the following table are the services which can work together. Compatible services are marked with an "X". 

 Download BCU 
Information 

I/O 
Channels

Process 
Data Requests RTC

Setting
Event

Memory
Software

Installation
Event 

History 
R/W

Memory
Terminal 
Channel 

System
Information

Internal 
Errors Measurement SU06A 

outputs 
Data 
log 

Download               X  

BCU Information               X  

I/O Channels    X X  X  X X X  X X X  

Process Data   X  X  X  X X X  X X X  

Requests   X X   X  X X X  X X X  

RTC Setting                 

Event Memory   X X X    X X X  X X X  

Software Installation               X  

Event History   X X X  X   X X  X X X  

R/W Memory   X X X  X  X  X  X X X  

Terminal Channel   X X X  X  X X   X X X  

System Information               X  

Internal Errors   X X X  X  X X X   X X  

Measurement   X X X  X  X X X  X  X  

SU06A outputs X X X X X X X X X X X X X X  X 

Data log  X X X X  X X X X X X X  X  
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5.14 Data Recording 
 

Saves continuous data of currently communicating services (data sent to and 
received from ESRA). 

Start Recording:  
Upon selection of menu item Tools/Data Recording or by pressing button 

, the data of running services are stored internally.  
Stop Recording:  

Upon selection of this menu item, a pop-up window appears allowing the 
user to choose a directory for data recording files. Data of different 
services are saved in separate text files whose names are determined by 
ST03A. 

In the text file, it is specified whether it is a read value (Read) or a set value 
(Forced). The files are saved in a folder which has the name of the exact date and 
time. 

In the Select Folder dialog, the separator character can be changed. It is adjusted 
by the operating system whether the List Separator is "," or ";". Information on the 
currently adjusted List Separator character can be found under Control 
Panel/Regional Options/Numbers (2. tab)/List Separator.  

When the same separator is selected for Data Recording as used by Windows, 
then the saved text files are in the tabular format recognized by Microsoft Excel. 

5.15 Snapshot 
State recording of data sent to and received from ESRA by the currently 
communicating services (values at the moment of invocation). 

Upon selection of the menu item Tools/Snapshot or by pressing the symbol , a 
pop-up window appears, and the user must choose a directory for saving state 
recordings. Data of different services are saved in separate text files whose names 
are determined by ST03A.  

In the text files, it is specified whether it is a read value (Read) or a set value 
(Forced). The files are saved in a folder where has the name contains the exact 
date and time. 
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In the Select Folder dialog, the separator character can be changed. It is 
adjusted by the operating system whether the List Separator is "," or ";". 
Information on the currently adjusted List Separator character can be found under 
Control Panel/Regional Options/Numbers (2. tab)/List Separator.  

When the same separator is selected for Snapshot as used by Windows, the saved 
text files are in a tabular format recognized by Microsoft Excel. 

5.16 Internal Errors 

Internal errors need to be fixed during application development. One board can 
store only three internal errors. You can halt or restart the reading of the errors with 
the command  Pause. You can clear the contents of the internal error memory 
with the command  Clear.  

 

The different errors are marked in the table according to their state in different 
colors. The colors have the following meanings:  

• GREEN - Board has currently no internal errors.  
• RED - An internal error that was read from the board.  
• GRAY - Internal errors are not supported by the board.  
• BLACK - Board does not respond.  

The table 
Board  

Type of the board  
Node  

Node number of the board  
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Service  
Name of the service that reported the error  

Error group  
Name of error group  

Cause  
Short description describing what caused the error  

Time stamp  
Time when the error occurred  

 

5.17 System Information 
 

The function - System Information collects information about the connected 
system and the current project file. The information is stored in a ZIP file. You 
should use System Information if you detect an error during program operation and 
need external assistance. In this case you do not need to describe the system just 
need to send the generated files to an appropriate person. 

Two types of system information are available: 

Project-independent system information  
Only the content of the ESRA system is stored. Only BCU information is 
read (state information about the boards in the ESRA system). Project-
independent system information can be stored only if no project file is 
opened.  

Project-dependent system information  
If a project file is opened additional information (e.g. the content of 
different event memories) will be stored as well.  

After starting the Project Information function information is collected. Afterwards 
the user has to select an existing folder in the Select Folder dialog where the 
generated file should be stored. 
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6 Content of a Service Terminal Project 
The following information are required to completely configure a Service Terminal 
project:  

6.1 Project Information 

The Project Information feature displays information relevant to the boards and 
software configured in the current project file. By default the Project information 
window is displayed when the project file is opened, however this action can be 
turned on/off under the Options menu item.  

The state of currently connected ESRA system is displayed with the BCU 
Information menu item. Simultaneous use of Project Information and BCU 
Information allows the comparison of the current opened project file parameters to 
the currently connected ESRA system parameters. 

 
Project Information window columns: 

Rack   
Name of a rack holding a set of boards.  

Board  
Board name identification contained in the current project file.  

Node Number  
Node number for the individual boards contained in the project file.  
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Application  
Identification of the application software contained in the project file.   

Description  
Informative description of the application software contained in the project 
file.  

STN Number  
Knorr-Bremse product identification number contained in the project file.  

Version Number  
The version of the application software contained in the project file.  

Creation Date  
Creation date of the software version contained in the project file.  

6.2 The Applications 

All main and extension boards have base software performing various basic 
functions. In addition main boards have a project specific application. 

Base Software  

The basic functionality is stored in the base software. The base software is 
organized into main functions called services. Each service is responsible for 
performing a group of logically related tasks. 

The services (i) perform tasks such as transmission of data accessible through the 
CAN-Bus and (ii) offer functions for the application software. The base software 
can be configured uniquely for every project.  

Application Software 

The ESRA system needs various project specific functions programmed into the 
application software. 

The interface between base and application software consists essentially of three 
components: 
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• Application data channel  
• Data storage configuration  
• Direct access to the functions of the base software  

6.3 Boards 

The ESRA system consists of boards that are mounted in ESRA racks. 

There are various board types but only the main and extension boards deal with 
brake control. To understand the function of ST03A it is important to understand 
the concept of main and extension boards of the ESRA system. 

Main Board  
Project related application software can only be installed on main boards. 
The main board runs an application software that is able to configure itself 
or - if necessary - to perform additional configuration of other boards in the 
ESRA system. Since only the main board has application software it is 
called a master. A main board without application software is called a 
slave and it is dependant on a master for its functionality.  
The main boards have several input and output signals.  

Extension Board  
A board having no application software is called an extension board. The 
purpose of the extension board is to increase the number of input and 
output signals to be processed by the main board, thus it is also called a 
slave. These boards are configured by their master boards and their input 
and output signals are also processed by the main boards. The extension 
board cannot act alone as it depends on its master.  

Additional Boards 

The following board types can also be used as part of the ESRA control system: 

MMI - Man Machine Interface  
The MMI is the physical user interface to the ESRA system. The MMI 
contains a 4 character LED display and 4 pushbuttons. The MMI display 
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shows current event codes and overall system status. The 4 pushbuttons 
activate project specific ESRA system functions. The MMI is usually 
integrated to the front panel of a main board but can be utilized separately.  

Communication Board  
Communication boards are used to interface to various external bus 
configurations. For example, CAN, MVB and LonWorks. The main 
purpose is to offload some communication tasks to reduce the processing 
load for the ESRA main boards.  

Power Board  
This is the main power supply for the ESRA system. It supplies the ESRA 
system with all internal voltages from a single external supply source.  

Service Board  
This provides a high speed interface for the Knorr-Bremse Service 
Terminal.  

Remote Board  
This board provides a distributed control feature for ESRA control system.  

6.4 Project Open 

Opening an ST03A project file configures selected features of the targeted ESRA 
system. ST03A is also capable of opening some of the older types of project files, 
e.g. ST01.  

*.prj: Original Project Files  
The Service Terminal can open a project file created with the DOS base 
Service Terminal version 1.4x or higher. It is recommended that a project 
file of this type has been base lined under the DOS Service Terminal 
application.  
This type of project file describes the configuration of an ESRA system. It 
contains all information regarding the structure of ESRA racks, boards, 
software applications, system events, requests and process data.  
During loading, these older project files are automatically converted to an 
XML Based Project File format via the Converter function.  
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Files of this older format can be saved from the menu item File/Save as... 
into the newer project file format.  

*.project: XML Based Project Files  
These files are an updated version of the original project file format and 
are saved into an XML format. These XML Based Project Files contain the 
same information as the *.prj files as well as additional user defined 
information (e.g. user comments).  
Files of this format can be saved from the menu item File/Save as... into the 
newer project file format.  

*.prz: Compact Project Files  
These files are the recent type of project file format containing all relevant 
information for a project including the XML based I/O configurations, 
imported application software HEX files, Measurement and Datalog 
configurations and any custom background picture.  
This is the preferred type of project file to be used with ST03A.  

6.5 HEX File Import 

With the feature - HEX File Import it is possible to associate HEX files with the 
boards of the opened project.  
 
This is a license dependent feature and only available with KB-Service Engineer 
and higher level licenses.  

 
 
Board  

This column contains the boards of the project.  
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Update  
Select the checkbox to import the specified HEX file into the project and to 
associate it with the corresponding board.  

File path  
It shows the location of the HEX file to be imported.  
To change the path click on button  

Note that the project file needs to be saved after the import in order to make the 
HEX files permanently part of the project.  

6.6 Import Event Comments 

Event comments from a previous project can be imported into the current project 
with this feature.  

Here is an example of how to use the feature:  

1. Open a project  
2. Select Import Event Comments from the File/Import menu  
3. Choose the project file the event comments are to be imported from  

6.7 Set Background Picture 

With this feature it is possible to customize the appearance of the main window of 
ST03A.  
 
This is a license dependent feature and only available to users with KB-Service 
Engineer and higher level licenses.  
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Browse  
Use the Browse button to select the desired file to be set as the 
background picture.  
Currently only files of type *.jpg, *.gif and *.png are supported.  

  Fit to  
Fits the image to the size of the main window of ST03A.  

Tile  
The image is tiled.  

Center  
The image is centered and never gets resized with the main window.  

Background Color  
Changes the background color.  
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7 Communication 
 
In the ESRA system, the base software takes care of I/O signal transmission. I/O 
Transmission is a function of the base software service called application data 
interface (ADI). The data is transmitted to the application by the application data 
channels. 

The application data channels are packed in Net Variables that are transmitted 
from ADI service to target board’s ADI service where the data is accessible again 
as data channels. 

7.1 Supported Devices 
 

Serial -  

In comparison to other communication devices, the Serial device provides 
the slowest interface to ESRA MMI. However, due to its general 
availability on PCs, only the Serial interface is initialized for 
Communication Settings during the installation of ST03A.  

Softing  
Softing devices are not only fast communication devices, they also 
initialize quickly.  

- CAN-AC2 PCI  
This PCI device does not use an external power supply and is ideal for 
desktop PCs.  

- CANcard 2  
This PC-CARD (PCMCIA) device does not use an external power supply. 
When using a mobile computer, the presence of the built-in PCMCIA slot 
makes this an excellent choice for communicating with ESRA. On 
computers lacking the PCMCIA slot, its installation can be problematic.  

- CANusb  
This USB device comes with a robust plug-in, and does not use an 
external power supply. Please note that USB communication devices are 
not supported under Windows NT.  
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Vector  
- CANcardX  
Besides the Serial interface, Softing cards, and IXXAT devices ST03A can 
communicate with the ESRA system via Vector CANcardX as well. 
Communication via a CAN adapter is much faster than via the Serial 
interface. This device does not use an external power supply. Along with 
the Serial interface the Vector CANcardX is the preferred communication 
device.  
As with other PC-CARD (PCMCIA) devices where the PCMCIA slot is 
already installed (ie laptops) this is an ideal choice for communication. On 
desktop PCs that lack the slot its installation can be complicated.  

IXXAT -  
ST03A may use the IXXAT device set to be the default hardware in the 
Control Panel in Windows.  

- CANdy  
The CANdy device initializes slowly, and under Windows98 may cause 
the mouse to freeze for a few seconds. It requires the usage of an 
external power supply (e.g. an adapter).  

- USB-to-CAN compact  
The USB-to-CAN compact is a fast communication device with the same 
unfortunate property of freezing the mouse under Windows 98, similarly to 
the CANdy device. This USB device comes with a robust plug-in and does 
not use an external power supply. Please note that USB communication 
devices are not supported under Windows NT.  

7.2 Communication Settings 
In the ST03A, it is possible to configure the communication between ESRA system 
and the PC. This is accomplished by selecting Tools/Options.../Devices or, by 
double-clicking on the communication interface icon in the lower right hand corner 
of the Main Window. 
The supported devices are the following: 

• Serial port  
• Vector CANcardX  
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• Softing CANcard2  
• Softing CAN-AC2 PCI  
• Softing CANusb  
• IXXAT CANdy  
• IXXAT USB-to-CAN compact  

Certain parameters of the communication devices can be set as follows: 
Communication Quality  

By adjusting the communication quality it is possible to implicitly control 
the number of times ST03A retries to communicate with ESRA.  

Baudrate  
Adjusts the data transmission rate. It can be adjusted only for the Serial 
port.  

The current communication state is displayed by the Communication Icons in the 
lower right corner of the main window. 
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Auto Detection 
In Auto Detection mode, devices selected with a checkmark are used to attempt 
communication with the ESRA system. If there is more than 1 device selected, 
the ST03A tries to use the fastest available device. The ST03A then checks the 
communication continuously. In this way, it is able to detect if communication 
was broken. If communication is broken, the ST03A tries the next device until all 
marked devices are checked. 

Forced Device 

 
In Forced Device mode, a device can be selected from the list on the upper part of 
the dialog. The ST03A doesn't check the forced device continuously, but only if one 
of the functions of ST03A wants to communicate the ESRA system. This 
communication mode is very useful to download the application onto the ESRA 
system after a failed download (e.g. the downloading was interrupted because of 
some communication problem). When downloading fails, the board can disappear 
(cannot be found with BCU Information) causing a failure for the Auto Detection 
mode. The typical steps to download with CAN communication are the following: 
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• Install a board into ESRA rack which allows the ST03A to communicate 
• Remove the board which cannot be found from the ESRA rack 
• If there is good communication with the ESRA system, which is indicated with 

a small green lamp in the right bottom corner on the main window, then start 
the application download function by clicking on the  Download  

• Select the appropriate hex file and choose Node 30 
• Insert the board, which previously could not be found into the ESRA rack 
• Wait 1 second 
• After a short time (about 5 seconds), start the download by clicking the 

Download button 

These steps do not guarantee successful download, since it is almost impossible if 
the customer has no experience with this way of downloading. If there is no other 
board available which allows communication between the ESRA system and PC, 
then the downloading is not possible.  
On the other hand the downloading is simpler with Forced Device mode because 
establishing communication before starting the Download is not necessary. 
Downloads work properly even if the aborted download board is the only board in 
the ESRA rack. The steps to download the application with Forced Device mode 
are: 

• Remove all boards from the ESRA rack except the target board (and of 
course the communication board) 

• Start the application download function by clicking on the  Download  
• Select the appropriate hex file and choose the Node 30 
• Cycle the power supply or insert the aborted board into the ESRA rack if it is 

not already installed 
• Wait 1 second and start the download by clicking the Download button 

Scan for device changing 
It is possible to detect the plug and play devices without restarting the ST03A by 
clicking on the "Scan for Device Changing" button on left part of the Device 
Options dialog. 
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7.3 Meanings of the Communication Icons 

In the right lower right hand corner of the main window of the ST03A window there 
are two communication icons. The icon contained in the box on the right indicates 
the communication state of the ESRA unit: 

 Communications OK - The communication connection is good but currently 
there isn't any ST03A to ESRA communication taking place.  

 Communicating - Normal ST03A to ESRA communications are currently 
taking place.  

 Testing Communication - ST03A communicates with the ESRA system. For 
example, an error occurred during communication where the ST03A has sent 
information to the ESRA but the ESRA system has not answered. For this 
example the ST03A would re-send the information.  

 Communication Broken - ST03A to ESRA communications are not operating. 
No valid connections have been found. ST03A cannot initiate or sustain 
communications with the ESRA system.  

 Forced Device - The ST03A will not check the communication state with the 
ESRA system. A 'Forced Device' will be used for communications.  

The icon contained in the box directly to the left of the communication state symbol 
indicates the type of communication interface: 

Serial Interface  
Softing CAN-AC2 PCI  
Softing CANcard2  
Softing CANusb  
Vector CANcardX  
IXXAT CANdy  
IXXAT CAN-to-USB compact  

When the communication interface icon is double-clicked the Communication 
Settings dialog will open. This can be also be selected using the menu item under 
Tools/Options.../Devices. 
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7.4 Net Variable 
 

A net variable is a data package that is transmitted either on the ESRA system bus 
between boards or within one board. 
A net variable contains the following information: 
• Identifier of the transmitter  
• Identifier of the data record  
• An attribute defining whether the net variable is to be sent locally (within 

one bus segment) or globally (on the whole CAN-bus).  
• Data  

The difference between local and global net variables is with regards to their 
transmission through bus coupling boards. These boards serve to couple two CAN-
buses. Local net variables are delivered by bus couplers in order to optimize bus 
traffic. 
Some net variables are predefined. These are used to: 
• Transmit I/O signal data  
• Transmit event messages and statuses  
• Access board memory  
• Configure extension boards  
 

7.5 Connection via SU05A 
 

The ST03A provides SU05A "Serial Data Acquisition" to measure data from the 
brake system via the serial interface. The measured data can be displayed in the 
Measurement function. With the SU05A, measured channel's properties are 
changed in the Configuration panel under the folder SU05A. 
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The STN Number of the SU05A is: 26533 
 

 
 

Scope of supply: 
• 1 Device "Serial Data Acquisition" with 9V battery  
• 1 Disc with software MODULAB  
• 1 ACC sensor  
• 1 Manual  
• 1 Plug power supply 220VAC/15V DC  

Supported functions of SU05A: 
• 8 Analog input with common potential. Resolution 12 bit  
• 3 Digital input self and PC galvanically isolated  
• 1 Integrated connector for ACC Sensor  

7.5.1 Plug of the SU05A 

For the correct functionality, the following pin assignment is necessary between 
SU05A and the serial port:  
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  SU05A Cabling   PC   

pin SUB-D9 
female   pin SUB-D9  

male(RS 232) comment 

1 Din3 - 1 DCD   

2 n.c. n.c 2 RXD (not used)   

3 RO n.c 3 TXD (not used)   

4 SCLK - 4 DTR CH1-CH8 

5 GND - 5 GND   

6 Din1 - 6 DSR   

7 DIN - 7 RTS CH1-CH8 

8 DOUT - 8 CTS CH1-CH8 

9 Din2 - 9 RI   

7.5.2 Top side of the SU05A 

The input ranges of the SU05A can be switched in the ST03A under the 
Measurement menu item in Configuration panel. The position of the switches in the 
SU05A's switchboard should have the same as in the ST03A 
Measurement/Configuration. 
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7.6 Connection via SU06A 
 

SU06A is the replacement of the SU05A serial data acquisition unit. The measured 
data can be displayed with the Measurement function. SU06A measured channel's 
properties are changed in  the Configuration panel under the folder SU06A to set. 

STN Number of SU06A is: 31977 

 
Scope of supply: 

• USB connection to the computer.  
• 1 Plug power supply 115VAC - 230VAC/24V DC - 110V DC  

Supported functions of SU06A: 
• 12x16 bit analog input channels with ESRA compatible input ranges 

organized into 3 isolated channel groups of 4 channels.  
• 8 pressure sensor inputs with power supply on LEMO connectors.  
• 16 optically decoupled digital input channels with ESRA compatible 

selectable input ranges.  
• 1 acceleration sensor input.  
• 1 ms to 1s sample rates.  
• 1 digital output relay (150V / 1A).  
• 2 analog outputs for lever simulation (0-10V / 10mA).  
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7.6.1 Plug of the SU06A 

Analog inputs SUB-D25 female connector pin assignment: 

pin SUB-D25 
female connector 

1 ACh1(+) PrM1 (LEMO) 

2 ACh2(+) PrM2 (LEMO) 

3 ACh3(+) PrM3 (LEMO) 

4 ACh4(+) PrM4 (LEMO) 

5 ACh5(+) banana, PrM5  (LEMO) 

6 ACh6(+) banana, PrM6 (LEMO) 

7 ACh7(+) banana, PrM7 (LEMO) 

8 ACh8(+) banana, PrM8 (LEMO) 

9 ACh9(+) banana 

10 ACh10(+) banana 

11 ACh11(+) banana 

12 ACh12(+) banana, ACCELEROMETER 

13 n.c. n.c. 

14 ACh1(-) GND1 PrM1 (LEMO) 

15 ACh2(-) GND1 PrM2 (LEMO) 

16 ACh3(-) GND1 PrM3 (LEMO) 

17 ACh4(-) GND1 PrM4 (LEMO) 

18 ACh5(-) GND2 banana, PrM5 (LEMO) 

19 ACh6(-) GND2 banana, PrM6 (LEMO) 

20 ACh7(-) GND2 banana, PrM7 (LEMO) 

21 ACh8(-) GND2 banana, PrM8 (LEMO) 

22   ACh9(-) GND3 banana 

23 ACh10(-) GND3 banana 

24 ACh11(-) GND3 banana 

25 ACh12(-) GND3 banana, ACCELEROMETER 
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Pin assignment of LEMO pressure sensor input (PrM) connectors: 

pin description 

1 signal GND(-) 

2 signal input(+) 

3 +24VDC supply voltage output

4 power GND 

Pin assignment of LEMO acceleration sensor input (ACCELEROMETER) 
connector: 

pin description 

1 +5VDC supply voltage output

2 power GND 

3 signal input (2.5V +/- 2V) 

4 signal GND(-) 

Pin assignment of digital input connectors (D): 

SUB-D9 female 
pin 

D1-D4 connector D5-D8 connector D9-D12 connector D13-D16 
connector 

1 Ch1 (+) D1 (banana) Ch5 (+) Ch9 (+) Ch13 (+) 

2 Ch2 (+) D2 (banana) Ch6 (+) Ch10 (+) Ch14 (+) 

3 Ch3 (+) D3 (banana) Ch7 (+) Ch11 (+) Ch15 (+) 

4 Ch4 (+) D4 (banana) Ch8 (+) Ch12 (+) Ch17 (+) 

5 n.c. n.c. n.c. n.c. 

6 Ch1 (-) D1 (banana) Ch5 (-) Ch9 (-) Ch13 (-) 

7 Ch2 (-) D2 (banana) Ch6 (-) Ch10 (-) Ch14(-) 

8 Ch3 (-) D3 (banana) Ch7 (-) Ch11 (-) Ch15 (-) 

9 Ch4 (-) D4 (banana) Ch8 (-) Ch12 (-) Ch16 (-) 
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7.6.2 SU06A outputs 

This function is available with SU06A outputs of Service menu and with the 
button on toolbars:  

 
Relay outputs  

The state of the relay switch (max 150V/ 1A). 
 

 
Analog Outputs  

Output voltage can be adjusted between 0-10V (max 10mA load).  
The SU06A outputs functionality offers two different modes:  

Set mode  
Force of combination of output values.  
The configured output value combination is sent to the outputs when the 
Set button is pressed. This means that the changes we made within the 
SU06A outputs dialog will not appear on the outputs automatically.  
   

Cyclic setting mode  
Continuous forcing of output values. The output values are changed 
immediately after any of the output value fields have been changed in the 
SU06A outputs dialog. You can enter or terminate this mode by pressing 
the Cyclic setting button.  
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8 User Interface of ST03A  
 

ST03A provides the user the following interfaces for data manipulation: 
Menu Structure  

 
Menu elements and their submenus have a uniform structure.  

Toolbar  

 
Toolbar commands give faster access to some frequently used 
functionality. These functions can also be accessed through the menu 
structure.  

Pop-Up Menus  
Pop-up menus provide easy access to frequently used commands.  

Hot Keys  
Most commands can be reached by typing keyboard combinations.  

Keyboard Support  
ST03A supports the manipulation of the user interface by the keyboard.  

Language Support 
All titles, messages, texts and help topics are available in English, 
German, French, Spanish and Chinese languages. All texts are displayed 
in the language chosen by the language setting. 

8.1 Menu Bar 

The title bar for the main ST03A dialog shows version information for the ST03A 
and the name of the currently open project that is currently opened. 
If a service is invoked then the appropriate menu appears in the menu bar. 



User’s Guide for ST03A 
 KNORR-BREMSE

 

Doc.-No.: PSQ1038/SWUM/UG/EN Index: 1.0      53

File  
File/project management options.  

Services  
Main features for ST03A.  

Measurement  
Options available for Data Measurement.  

Tools  
User options, main recording options and ST03A licensing.  

Help  
User help and ST03A version information. Menus and menu items can be 
reached by the keyboard combination Alt + underlined letter. 

8.2 Toolbar 

Certain menu items can be invoked via the toolbar. By letting the cursor stand on 
an icon for a moment a small rectangle appears with a short description of the icon.  
When starting a service the appropriate icons are added to the toolbar.  

 

8.3 Pop-Up Menus 

Many of the ST03A services have context-menus as well as the main menu 
selection.  Once the ST03A service has started the associated context menu can 
be activated by right clicking in the active area of the service. The ST03A context 
menu options are also available from the associated menu bar for the service. 
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8.4 Hot Keys 
 

The menu items of File and Services menus can be invoked also by hot keys. 

 
Under the File menu the functions can be reached using the key combination 
Ctrl+... 

 
In the Services menu the services can be reached by the Ctrl+Alt+... key 
combination. 
Tables can be opened by the key combination Ctrl+Tab. Further key combinations 
are described in section Keyboard Support. 
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8.5 Keyboard Support 

ST03A supports the following of functions through the keyboard. 
• ESC Close opened menu.  
• Tab Move focus between table columns or component.  
• Ctrl+Tab Move focus to the first component of the next group (in a text field or in a 

table).  
• Left/Right/Up/Down Move from element to element within units (e.g. between menus 

or from character to character in a text field).  
• Ctrl+F4 Close tabular services.  
• F1 Open context-oriented help topics.  
• Hot Keys Description of further keyboard support.  

Measurement keyboard support: 
• Configuration Dialog  
• Graphic Area  

8.6 Options 

The following options are set by selecting the - Tools/Options function from the 
menu. 

8.6.1 Language Setting 

All messages, texts labels, and help topics are available in German, French, 
Spanish, English, and Chinese. The ST03A text is displayed according to the 
language setting. If you would like to use the program in another language you can 
change the language without leaving the program. 

Selecting the language 
1. Set the required language in the Options dialog.  
2. Click on OK.  
3. The toolbar and the menu will briefly disappear before being displayed with the 

new selected language. 
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8.6.2 Character Size 

You can change the character size to facilitate seeing the tables of Project 
Information, Event Memory, Internal Errors, I/O Channels, Process Data and 
Terminal Channel better. 
 

8.6.3 Time format 

With this option it is possible to set the time format to use when displaying time in 
Event History, RTC and Data Log features.  
The two time formats supported are GMT (Greenwich Mean Time) and local time. 
The default is the GMT time.  

 

8.6.4 Communication Settings 
 

8.6.5 Project Information Options 

This option enables or disables display of the Project Information window when a 
new project is opened.  
The default setting for this option is enabled (checked). 

8.6.6 Measurement Options 

This option controls whether a warning is automatically displayed when unsaved 
data from a previous measurement (Measurement Data) is about to be overwritten 
or lost. 
The default setting for this option is 'On'.  

 

8.6.7 Usage recording 

If this function is selected, the program transmits statistical information about the 
frequency certain services are used. This usage information can be collected via 
the Knorr-Bremse intranet connection, if present. This information can also then be 
saved.  
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9 Measurement 

This license dependent feature allows the measurement of software variables 
defined for specific target applications running on an ESRA system. It also allows 
for support of additional devices such as the SU05A or SU06A for data 
measurement and recording. 
The Measurement feature offers the following options: 

• Measurement of variables from any ESRA board defined in the current 
target  simultaneously  

• Measuring input signals from the SU05A or SU06A  
• Support of the measurement of customer-configured variables  
• The measurement cycle time can be set independently for each ESRA board  
• Real time evaluation of mathematical expressions constructed from ESRA variables  
• Saving to a data file the measured and/or calculated values  
• Opening previously saved measurement values  
• Definition of channel event trigger conditions based on channel values to start data 

recording  
• Display of channel values either graphically or in a tabular form  
• Print the graphical result of the data measurement including comments  
• Save and/or save different measurement configurations  
• Open previously saved ST01A data files for viewing and analysis  

The three main topics of measurement are: 
 

9.1 Configuration of a Measurement 
 

A measurement configuration includes all data settings defined by the user. These 
settings describe how the variables of the ESRA variables and/or input from other 
devices should be recorded and displayed in the graphics window. 
Measurement configuration settings are defined in the Configuration dialog. 
The user can open this dialog with the command - Measurement/New 
Configuration. 
A previously saved measurement configuration can be used by accessing the 
command  - Measurement/Open. 
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To dynamically reconfigure the measurement configuration settings during 
measurement the user can open the Configuration dialog with the command 
- Measurement/Configuration. The user should note that in order to use this feature 
the active measurement must first be stopped. 
To save the current measurement configuration settings, the user should use the 
command - Measurement/Save. 
Another feature included with the measurement configuration is also possible to 
save the current configuration as the Default Configuration for the project. 
Current or previosly saved measurement configurations can be added or removed 
from the current project using the Configuration Manager option. 

9.1.1 Selection of the Channels 

You can completely configure a measurement within this dialog.  

The configured measurement can be set to be the Default Configuration. This will 
then be used when creating a new measurement configuration for the project.  

Saved configurations can also be added to the project.  
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9.1.1.1 Available Channels 

All selectable and measurable channels are listed in this tree. The following 
different folders are visible under the root folder:  
• Expressions:  

Contains user created channels like expressions, triggers and custom ESRA 
variables. 

• Standard channels:  
Contains channels which help the user to analyze the measured data. A 
typical standard channel is the Timer channel. 

• ESRA channels:  
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Contains project specific channels in its subfolders which represent the 
boards of the project. Typically the folder name is the same as the project 
name. 

• SU05A:  
Contains channels for all signals of SU05A device. 

• SU06A:  
Contains channels for all signals of SU06A device. 

• ST01A:  
Contains channels of the measured data file of ST01A. 

You can select channels for measurement from this list. 

The channel name is the most important information for the user, although it is not 
always enough for identification since the same variable name can be used in two 
different applications in the same project. Therefore, a tree representation is used 
to display Available Channels and Selected Channels. 

Characteristics (folder name and alias) of Available Channels can be changed as 
long as the channel is not selected. The channel/folder name and alias can be 
renamed by pressing <F2>. 

9.1.1.2 Selected Channels 

This hierarchy lists the channels that have been selected for measurement. 

9.1.1.3 Alias 

An alias is a short and unique name for a channel. In the mathematical 
expressions, the aliases must be used instead of the channel name. 

9.1.1.4 Filter 

There can be thousands of variables in a project and often names are very long. 
Therefore it is sometimes difficult to remember the exact name of the channel. If 
you enter a word in the Filter combo box under the tree, the tree will display only 
the objects whose names contain the partial word. If a folder does not contain 
channels matching the filter expression, the folder icon will be disabled.  

9.1.1.5 Adding a Channel 
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A channel can be added to the list of measured channels by selecting the checkbox 
next to it. When a folder is marked with a checkmark then all channels under it in 
the tree are marked as selected.  
In some cases the program adds more than the directly selected channels - you 
can find out more about this by reading the topic Dependency.  

9.1.1.6 Removing a Channel 

Simply uncheck the checkbox fronting the channel or folder and it will not be 
measured.  

9.1.1.7 Right Hand Side Button List 

- Properties  
Selected item properties can be viewed or changed with this command. 
Items with viewable/changeable properties include:  

• Application folder  
• ESRA variable  
• Expression channel  
• Trigger  
• Standard channels  
• SU05A  
• SU06A  

   

- New ESRA Variable  
User-defined ESRA are created variables with this command.  

- New Group  
Groups of channels are created with this command, and the new groups 
are placed in a folder under the Expression folder. User-defined channels 
can be inserted into this folder later. You can create multiple instances of 
these folders and organize them hierarchically.  

- Delete  
Deletes the selected items. If a folder is selected, all contents of the folder 
will be deleted. Dependent channels  cannot be measured if a channel 
they depend on is deleted.  



User’s Guide for ST03A 
 KNORR-BREMSE

 

Doc.-No.: PSQ1038/SWUM/UG/EN Index: 1.0      62

- New Expression  
With this command mathematical expression channels are created.  

- New Trigger  
New triggers are created with this command.  

- Adjust Factor/Offset  
The factor and offset values of the selected ESRA variables can be set 
using this command.  

- Synchronize application folders  
Synchronizes the content of all application folders according to their 
assigned filter file.  

• Updates the addresses of those channels which were found in the 
filter file too by keeping all other properties  

• Adds the new channels from filter file  
• Removes those channels which were not found in the filter file  

This may be necessary if the ESRA system software has changed and a 
new filter file was produced.  

To assist in making changes faster, the most important functions can be reached 
via the keyboard as well. 

 
9.1.1.8 Application Properties 

To modify the properties of a configured ESRA measurement service select the 
desired service folder on the Configuration dialog and click - Properties. 
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Service information 

As shown above, the ESRA Service properties dialog displays the status of the 
selected component. Configured bytes indicates the number of bytes in use of the 
number of bytes available. The maximum number of bytes available for 
measurement in this service is 21. Configured variables indicates the number of 
variables used for measurement of the number of variables available. The 
maximum number of variables for measurement in this service is 19. 

Cycle time 
This is the default measurement cycle time for the service folder. The default cycle 
time of an ESRA service folder can be set to 10ms, 20ms, 50ms, 100ms, 200ms and 
500ms. 
It is highly recommended to use direct CAN access instead of serial connection for 
measurements.  

Filter file information 
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In this section the user is able to get variables from filter file. This kind of file 
contains information about address and size for each available ESRA variable. 

Do not change filter file assignment 
Selecting this option only the cycle time will be updated by closing this dialog with OK 
button. 

Synchronize 
Updates the existing variables according to the newly assigned filter file:  

• Updates the addresses of those channels which were found in the filter file too 
by keeping all other properties 

• Adds the new channels from filter file 
• Removes those channels which were not found in the filter file 

This may be necessary if the ESRA system software has changed and a new filter file 
was produced.  

Load 
Completely removes all existing channels from this folder and adds all channels from 
the filter file. 

Alias name generation mode 
The user is able to choose between the following alias name generation modes:  

• Generate short alias names: generates short unique alias name which based on 
the original variable name 

• Generate short alias names with node number: generates short unique alias 
name appending the node number which based on the original variable name 

• Keep original names: keeps the original variable name and if it is necessary 
extends that to be unique 

• Keep original names with appending node number: keeps the original variable 
name with appending the node number and if it is necessary extends that to be 
unique 

 
9.1.1.9 ESRA Variable  

 

Every application has variables that are read from the corresponding Filter file. 
These variables have properties like address, size and cycle time. The data is read 
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with the help of these parameters from the BCU. Properties of a channel can be set 
only if it is not selected. 
 

 
 

Name/Alias  
Designation of the variable. The name is read from the Filter file and the alias is 
generated. Name and Alias can be changed as long as the channel is not selected. 
Another possibility to rename the name or alias: Select name or alias and press F2. A 
window appears where the name can be modified.  

Node  
Node means the node number of the board from where the value of the variable should 
be read.  

Address  
The address is the start address of the variable in the memory of the board.  

Type  
Defines the size and the data type for the channel. 
It can be the following:  
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• uint8 - unsigned integer on 1 byte  
• uint16 - unsigned integer on 2 bytes  
• uint32 - unsigned integer on 4 bytes  
• sint8 - signed integer on 1 byte  
• sint16 - signed integer on 2 bytes  
• sint32 - signed integer on 4 bytes  
• bool - boolean on 1 byte  

If the type has been set to integer or boolean then it cannot be modified to other type. 
For example if the ESRA variable was set to uint8 according to the information from 
filter file then its type cannot be set to bool but it is possible to modify to sint32.  

Cycle Time  
Sets the time range between two reading operations. This value is identical for all 
variables of an application.  
It is highly recommended to use direct CAN access instead of serial connection for 
measurements. 

Transformation  
You can define a transformation to scale the displayed values of the channel. If the 
Transformation checkbox is not checked then the transformation will not be applied.  

Unit  
Helps to analyze the measured data on the graphic window or on the printed 
measurement.  
 

9.1.1.10 Standard channels 
 

Standard channels are available for all configurations, and are independent of the 
projects. A typical standard channel is the Timer channel, which increases in value 
over time. 
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9.1.1.11 SU05A Properties  
 

The possible settings for the SU05A 

 

Port  
Set the PC's serial port to which the SU05A is attached  

Cycle time  
The time between two samples in milliseconds.   

Input range switches  
Selects the allowed input voltage range for each channel. The user is able to set 
properties for all channels. 
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Possible settings for analog channels 

 
Name  

The long name of the channel.  
Alias  

The short unique name of the channel.  
Input range  

Selects the allowed input voltage range.  
Differential mode  

Check if you want to measure the difference of the channels described the label.  
Transformation  

Measured value of the channel can be transformed by setting the transformation. The 
channel's value will be transformed only if the Transformation is checked. The Unit 
helps to analyze values on the graphic window or on the printed measurement.  

Possible settings for digital channels 
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Name  
The long name of the channel.  

Alias  
The short unique name of the channel.  

More information about SU05A 

9.1.1.12 SU06A Properties 

The possible settings for the SU06A: 

 
Cycle time  

The time between two samples in milliseconds.  
Hardware version  

Identifies the hardware version of the connected SU06A device.  
Software version  

Version number of the embedded software running on SU06A.  
Interface version  

Identifies the communication protocol that the ST03A must use to communicate with 
the connected SU06A device.  
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Comparison level  

If the input voltage level is greater than the selected comparison level, the digital input 
value will be TRUE. Otherwise it is FALSE.  
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Input range  
Selects the allowed input voltage range for each group of analog channels.  

 
Name  

The name of the analog input channel.  
Alias  

An alias is a short and unique name for a channel. In mathematical expressions the 
short alias has to be used.  

Transform  
The signal can be transformed into other units. If the value of Transform is 'Yes' then 
Factor and Offset can be modified.  

Factor  
Scaling factor to use when transforming values of the variable. It can be used to 
increase, decrease or invert the original values of the channel.  

Offset  
Offset to use when transforming values of the variable. It can be used to shift the 
original values of the channel.  

SI Transformation  
The signal can be transformed into SI.  
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Unit  
Unit of represented value (e.g. bar, V). 

About transformation  
This figure shows the process of transformations. Each transformation can be omitted. 

 

 
 

Following options can be selected: 

SI Transformation Transform Displayed value

No No 0-65535 

Yes No 0-15V/150V 

No Yes e.g. 0-10bar 

Yes Yes e.g. 0-10bar 

More information about SU06A 
 

9.1.1.13 User-defined Channels 
 

User-defined channels are channels which have special user-defined properties. 
User-defined channels can be triggers, mathematical or logical expressions and 
variables of an ESRA application. User-defined channels can reside only in a folder 
that has been created with the Expression function. 
The following channels are user-defined: 
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9.1.1.13.1 New ESRA Variable 

In the event that the filter file of an application does not contain the necessary 
information for the ESRA variable or the user is attempting to measure, a new 
ESRA variable is required (e.g. for the desired address no variable is defined or the 
size of the variable cannot be obtained correctly). Examples of this would de-
referencing an array or structure. 

 
Create ESRA Variables 

1. Select a user-defined folder.  

2. Select - New ESRA Variable.  
3. Dialog New ESRA Variable appears.  

4. Enter the required data.  
The New ESRA Variable dialog requires the following data: 

Name/Alias  
Designation of the variable. If the name is read from the Filter file an alias is generated, 
otherwise this must be supplied.  
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Address  
This is the start address of the variable in on-board memory. The address may also be 
defined as a relative address. This requires an address entry in the form alias + 
offset. The address and the offset can be either the alias of a variable or 
hexadecimal number.  

Node  
Node means the ESRA system node number of the board where the value of the 
variable is defined.  

Type  
This defines the size and sign for the variable and may be selected from one of the 
following:  
• uint8 - unsigned integer on 1 byte  
• uint16 - unsigned integer on 2 bytes  
• uint32 - unsigned integer on 4 bytes  
• sint8 - signed integer on 1 byte  
• sint16 - signed integer on 2 bytes  
• sint32 - signed integer on 4 bytes  
• bool - boolean on 1 byte  

For variables found in the filter file, if the type has been set to integer or boolean then 
the type cannot be modified to a lesser type. For example if an ESRA variable type 
was set to uint8 from the filter file information then it may not be set to bool but could 
be set to sint32.  

Cycle Time  
Sets the cycle time (frequency) between two reading of the variable. This value should 
remain identical for all variables of an application.  

Transformation  
The user can define factor and offset values to provide realistic scaling of the ESRA 
variables if necessary. The user must ensure that the Transform check box is checked 
to apply the desired scaling.  

Unit  
Typed name of the units that the Transformation is scaled to. This will appear on the 
graphical window in the tabular data area.  
Any variable within the ESRA control software can be defined using this method. The 
new user-defined ESRA variable can only be inserted into a user defined folders. To 
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assist in managing large numbers of user-defined variables, user-defined folders can 

be created with the command - New Group from the configuration dialog.  

9.1.1.13.2 Expression 

Expressions can be used for the following tasks: 
1. You can convert ESRA variables to values with physical units. ESRA 

variables are displayed directly in the original form as they have been 
read from the BCU. It is possible, through the usage of expressions, to 
see the values instead of the internal representation in physical units.  

2. You can compare measured channels via mathematical expressions, 
e.g.:  
• Comparison with an old recording  
• Mathematical expression to compare measured channels  

3. You can define triggers with boolean expressions.  
Creating expressions 

1. Select a user-defined folder.  

2. Select - New Expression.  
3. The New Expression Channel dialog appears.  
4. Enter a name and a mathematical expression.  
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Channel Name  
This edit field holds the name of the expression channel.  

Check  
Tests whether the indicated expression is valid. The result of the test will be displayed 
in any case.  

Expression  
The mathematical expression to be evaluated.  

Special Expressions 

9.1.1.13.2.1 Expression Syntax 

Three types of expressions are supported by ST03A: 
1. Boolean or logical expressions (their value is always TRUE or FALSE)  
2. Integer expressions whose value cannot be fractional  
3. Float expressions whose value can be fractional  

Operators: 

Symbol Associativity Description 

! Right to left
(Unary operators) Logical NOT 

pt1 (right value * Last(right value)+ left value)/(right value + 1)

*,  
/, div, 
%, mod, 
^ 

Multiply,  
Divide,  
Modulus,  
Exponent 

+, - Add, Subtract 

>, <, >=, <=, =, != Comparison 

& Bitwise AND 

| Bitwise OR 

~ Bitwise NOT 

&& Logical AND 

|| Logical OR 

xor 

Left to right
(Binary operators)

Logical XOR 
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Examples: 
• Boolean expressions:  
o bPressure1 >= bPressure2 && shaft1speed = shaft2speed  
o sin WheelAngle < e * 1.0e-2 || (SSWheel1 + SSWheel2) div 2 

<= SSWheel3  
o bSpeedSensor & 0b00001000 = 0  

• Long expressions:  
o (SSWheel1 + SSWheel2) div 2  
o bSpeedSensor & 0x0F  
o wVSpeed - SSWheel3 + 100  

• Double expressions:  
o bPressure1 * 1.01 + 10000  
o (SSWheel1 + SSWheel2) / 2  
o atan(pi*(WheelTurn1 + WheelTurn2))  

 

9.1.1.13.2.2 Special Expressions 

 
The ST03A provides some special expressions, with syntax which should be defined 
correctly.  
 
List of the Special Expressions:  
 
The expression type can be Double or Long.  

• CalcIntegral(expr.) - integrates the expression value.  

• CalcIntegral(expr. ,trigger) - integrate the expression value, but by the trigger event will reset the 
integration to 0.  

• CalcDerivative(expr.) - derivative of the expression value.  

• sin(expr.) - calculates the sine value of the expression value.  

• cos(expr.) - calculates the cosine value of the expression value.  

• tan(expr.) - calculates the tangent value of the expression value.  

• ctg(expr.) - calculates the cotangent value of the expression value.  

• asin(expr.) - calculates the arc-sine value of the expression value.  

• acos(expr.) - calculates the arc-cosine value of the expression value.  

• atan(expr.) - calculates the arc-tangent value of the expression value.  
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• actg(expr.) - calculates the arc-cotangent value of the expression value.  

• min(expr.,expr.) - Compares two expressions and returns the lesser of the two.  

• max(expr.,expr.) - Compares two expressions and returns the larger one.  

• ln(expr.) - calculates the natural logarithm of the expression.  

• abs(expr.) - calculates the absolute value of expression.  

• last(expr.) - calculates the last value of expression.  

• delta(expr.) - calculates the difference of last value and current value of expression.  

• shl(expr.) - Shift value of expression to the left (into zero).  

• shr(expr.) - Shift value of expression to the right.  

• not(expr.) - Zero if the integer part of the expression value is greater than zero, otherwise 1.  

 
• Floor(expr.) - Recalculate the expression value returning the maximum integer less than the 

expression  

• Ceil(expr.) - Recalculate the expression value returning the minimum integer less than the 
expression  

• Round(expr.) - Round the expression value according of the mathematic rules  

• NumericValue(boolean expr.)  
NumericValue(TRUE) = 1  
NumericValue(FALSE) = 0  
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Examples for the recalculated expression values:  

expression 
value Floor Ceil Round

-2.8 -3 -2 -3 

-2.5 -3 -2 -2 

0.5 0 1 1 

0.8 0 1 1 

9.1.1.13.3 Trigger 

 

It is possible to define triggers to observe the occurrence of a special situation 
during measurement. The activation of a trigger is shown in the graphic display with 
"T". 
Creating New Triggers 

1. Select a user-defined folder. 

2. Select  - New Trigger. 
3. Dialog New Trigger Channel appears. 
4. Enter a name a boolean expression and the type of the state change. 

 
Trigger Name  

This edit field holds the name of the trigger channel.  
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Check Expression  
Tests whether the indicated expression is valid. The result of the test will be displayed 
in any case.  

Logical Condition  
The mathematical expression to be evaluated is entered into this field.  

State Change  
This setting indicates the state change when the trigger is to be activated.  

9.1.1.13.3.1 Trigger syntax 

Boolean or logical expressions (their value is always true or false) are used to 
describe triggers. 
Operators: 

Symbol Associativity Description

>, <, >=, <= 

=, != 

Compare 

&& Logical AND

|| 

Left to right 

Logical OR 

Examples of boolean expressions: 
• bPressure1 >= bPressure2 && shaft1speed = shaft2speed  

• sin WheelAngle < e * 1.0e-2 || (SSWheel1 + SSWheel2) div 2 <= 
SSWheel3  

• bSpeedSensor & 0b00001000 = 0  

9.1.1.13.4 Dependency 

The concepts "directly dependent channel" and "indirectly dependent channel" are 
best explained through an example. The following channels are used for the 
example: 

• Timer20 - variable belonging to the application with the alias Timer20_1  

• exprVariable - an expression channel defined by the user with the expression 
sin(Timer20_1)  
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• triggerVariable - a trigger channel defined by the user with the expression 
exprVariable > 5  

Directly Dependent Channels  
exprVariable depends directly on Timer20, triggerVariable on 
exprVariable. If Timer20 is deleted, exprVariable cannot be measured later 
and therefore triggerVariable loses its meaning.  

Indirectly Dependent Channels  
triggerVariable depends indirectly on Timer20. If Timer20 is deleted 
triggerVariable cannot be measured later.  

To preserve the meaning of dependent variables, the user should be careful with 
the deletion of channels. Information about dependent variables can be found in 
the Properties dialog under Dependency. 

If a channel has been selected in the Configuration dialog but depends on 
another channel, both channels will be added. For example: the user selects 
exprVariable from the list Available Channels and wants to add it to the list 
Selected Channels. With exprVariable Timer20 will also appear in the list 
Selected Channels because exprVariable depends on Timer20. 

9.1.1.14 Adjust Factor and Offset 

With the aid of this dialog the factor and offset values of the selected ESRA 
variables can be easily set.  

 
Path  

The location of the ESRA variable in the channel selection tree.  
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Channel Name  
Name of the ESRA variable.  

Alias  
Alias name of the ESRA variable.  

Active  
Indicates whether the factor and offset values are applied when calculating 
the value of the variable.  

Factor  
Factor to use when transforming the variable's values.  
It can be used to increase, decrease or invert the original values of the 
channel. 

Offset  
Offset to use when transforming the variable's values.  
It can be used to shift the original values of the channel.  

Unit  
Aids in analysis of measured values on the graphic window or on the printed 
measurement.  

9.1.2 Saving the current Configuration 

You have several alternatives to store configurations that you have defined. 
You can save the configuration directly on the Configuration dialog by selecting 
the Save or Save As... button. If you have already saved the configuration then 
that configuration file will be overwritten automatically by clicking on the Save 
button. In other cases a Save dialog appears with a comment field where an 
optional comment can be added. The comment is stored with the file and is 
displayed when browsing the files from an Open.  

Of course you can store the configuration from outside of Configuration dialog. 

1. Define the configuration in the dialog Configuration.  

2. Close the dialog by clicking OK.  
3. Select menu item - Measurement/Save.  
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4. A Save dialog opens with a comment field where an optional comment 
can be added. The comment is stored with the file and is displayed when 
browsing the files during an open. Configurations are saved in XML 
Configuration file (*.xmc) format. You need to manually select the type in 
the dialog.  

The saved configuration can be later added to the project using the configuration 
manager.  

9.1.3 Opening of a Saved Configuration 

You can open the last and saved configurations. 
- Last Configuration 

You do not have to save the last configuration as it is stored automatically 
when you click on OK in the Configuration dialog. If you select menu 
item - Measurement/Last Configuration the last configuration will be 
opened automatically. 

Opening a Saved Configuration: 
1. Select menu item - Measurement/Open.  
2. An Open File dialog appears. You should select either XML 

Configuration File (*.xmc) or Configuration File (*.cfg) as the file type to 
open. Configuration Files (*.cfg) are an earlier configuration type. When 
you select a file the comment field of the file appears in the dialog.  

3. Select the required file.  
 

9.1.4 Setting the Default Configuration 
 

This feature can only be used with compact project files. Of course it is always 
possible to open any supported project file, and save it in compact format to make 
use of the feature.  
Setting the default configuration is especially useful when using filter files and 
expressions in a measurement configuration. It is also possible to set the 
configuration to be the default configuration of the project. When a new 
configuration is created it is automatically initialized using the default configuration.  
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This means for example that if the default configuration had its filter files set the 
new configuration will also use have those filter files.  
Use the following steps to create a default configuration:  

1. Open a project file and ensure it is in Compact Project File format (*.prz) (it 
may need to be saved the file in this format first if it was opened from another 
supported project file format).  

2. Open an existing configuration or alternatively create a new configuration.  
3. Select Measurement/Set Default Configuration from the menu.  
4. Save the project file in order to have the default configuration available next 

time the project is used.  
 

9.1.5 Manager Configurations 
 

This feature can only be used with the compact project file format. In addition any 
other type of supported project file can be opened and subsequently saved in the 
compact project file format. This will allow usage of the Configurations Manager 
feature described here. 
This feature allows the user to add and remove configurations from the compact 
project file. Of course it is possible to add the current measurement configuration 
as well as adding other saved XML based configurations (i.e. *.xmc files).  

 
In the above picture, each row in the table represents a measurement configuration 
contained in the current project file (excluding the default measurement 
configuration which is not shown).  
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The table above displays the following information: 
Name  

The name of the measurement configuration (this will be identical to the file 
name).  

Description  
A brief description of the measurement configuration.  

Path  
The location of the measurement configuration *.xmc file.  

Dialog Button Functions: 
Add Current Configuration  

This is the default action for the Add button.  
This button will prompt the user to save the current measurement 
configuration and add it to the project file.  

Add File  
This launches a file dialog box so that the user may select which XML based 
measurement configurations are to be added to the project file.  

Remove  
This will remove the selected measurement configuration from the project 
file.  

OK  
Save the changes and closes the Configuration Manager dialog.  

Cancel  
Cancels the changes and closes the Configuration Manager dialog.  
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9.1.6 Keyboard Support in Configuration dialog 
 

  Function 

F2 Rename folder/channel/alias 

ALT + S Save the current configuration 

ALT + A Save as the current 
configuration 

ALT + P Properties 

ALT + E New ESRA Variable 

ALT + G New Group 

ALT + D Delete 

ALT + X New Expression 

ALT + R New Trigger 

ALT + F Set factor and offset 
 

 

9.1.7 Measured data files of ST01A 
 

The data files measured with the of ST01A can be opened for further analyzing, 
using the new tools of the measurement feature. Use the - Measurement/Open 
menu to restore the measured files. It is possible to add your new expressions to 
the opened configuration. The opened configuration does not contain the channels 
of other devices so the channels of SU05A, SU06A and the channels of the opened 
project won't be added. The restored configuration does not contain information to 
make a new measurement, which means you can only view and analyze the 
measured channels.  
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Channels of ST01A 

The channels of ST01A configuration have the following common properties: 
Name  

The long name of the channel.  
Alias  

The short unique name of the channel.  
Conversion Transformation  

This transformation appears as user transformation in the measured ST01A 
file.  

Measurement Transformation  

This transformation appears as input transformation in the measured ST01A 
file.  

Unit  

Helps to analyze the measured data on the graphic window or on the printed 
measurement.  

To calculate the value of the channels, the conversion transformation is applied 
first, then the measurement transformation. 

 

ESRA variables of ST01A 
These channels typically represent ESRA variables of the running application on 
the brake system. 



User’s Guide for ST03A 
 KNORR-BREMSE

 

Doc.-No.: PSQ1038/SWUM/UG/EN Index: 1.0      88

 
Expressions of ST01A 
These channels represent special expressions which have special properties as in 
the transformations above. 
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Adjust Factor/Offset 

In this case the - Adjust Factor/Offset menu works differently than the Adjust 
Factor/Offset on the channel selection dialog. It displays all information about 
transformations. The first column indicates if that line represents a ESRA variable 
or a expression. A blue icon indicates if there is a expression in that line.  

 
 

9.2 Measurement of Data 
 

Measurement starts with the commands - Measurement/Start or - 
Measurement/Start After Initialization items.  The difference between the two 
menu items is that in case of Start After Initialization the data measurement will 
start immediately after the communication has been initialized. In this case the 
ST03 does not start the measurement until the communication is initialized. For 
example, if ESRA is not powered up the data measurement will start after ESRA 
has been turned on and communication established. The Measurement/Start menu 
item will start data measurement immediately upon selection. 
The channels selected from the configuration dialog are input from ESRA after the 
start of data measurement and are displayed in the graphics window. The display 
properties can be modified to suit the user by either navigating the menu items or 
via the keyboard. 
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Refreshing of the data measurement can be switched off by using the icon or can 
be turned on by using the icon in the lower right hand corner of the measurement 
dialog. 
Informative notes can be added to the measured data displayed in the graphics 
window by selecting the Plotx/New Note menu item. "Plotx" refers to the graphics 
window where the note is to be added. 
Measurement data can also be saved as well as old data opened for viewing or 
printing. Refer to the Measurement/Save, Measurement/Open and Display/Print menu 
items. 
In the event that unsaved measurement data is about to be overwritten, a warning 
will be displayed to save the data currently in the measurement data buffer. If 
desired, this warning can be disabled under the Tools/Options/User 
Interface/Measurement menu item. 
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Menu of the graphic window 
Most of the file and data options for the measured data can be found under the 
graphics window menu item Display. For example Start, Save and Configuration. 
The Display menu item also contains some additional features available for the 
measured data which are described below.  
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Difference mode 

 
For this mode the cursor is split into two time cursors to allow the user to select a 
delta time. The cursor on the left hand side is the 'start' cursor and the cursor on 
the right hand side is the 'end' cursor. The active cursor that will move with 
keyboard commands is denoted using a red triangle below the vertical cursor line. 
The inactive cursor is denoted using a black triangle below the vertical cursor line. 
The Switch Cursor menu item toggles control between the two cursors while in this 
mode. When in this mode the values displayed at the top of the screen in the 
channel table represent the channel value difference between the delta time 
selected by the two cursors. The channel difference is calculated by subtracting the 
following way: value at the time indicated by the cursor with the black triangle from 
the value at the time indicated by the cursor with the red triangle.  
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Undo/Redo 
When available, these menu items can be used to undo the last zoom or 
scroll command. The function is very useful to jump easy among different 
views. 

Vertical auto scale 
When selected (check mark present) this option will perform an "auto Y 
scale" operation on the displayed data. The Y scale will automatically re-
scale when out of range data is encountered. For example if the vertical 
range is too small to show the whole curve then the range changes to be 
able to show the whole curve.  

Curve tooltip 
When this option is selected, the tooltip at the mouse cursor location will 
display the channel values.  
 

9.2.1 Display of Measured Values 
 

ST03A supports the graphic display of measured values in the graphic window. 
Each graphic window has its own channels, time and value axis, and other display 
properties (color of the displayed curves etc.). 
Each graphic window can be configured independently allowing the displaying of 
multiple windows with the same data. This approach makes it possible to display 
channels with large differences in their values, in a more readable format. 
For each open window (maximum of four) up to 4 diagrams can be displayed. New 
windows can be opened with - Measurement/New Window. Before a window is 
opened the Display Properties dialog appears. For each window the Show 
and Close functions are located in the Measurement menu.  
Contents of a Window 

A graphic window consists of the following: 
• Channel list  
• Graphic area.  

A maximum of four graphic areas can be displayed in a window. Within 
each graphic area, a list of channels that pertain to the graphic area can 
be displayed. 
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9.2.1.1 Channel List 
 

The channel list shows the color, the current values, and the aliases of the 
channels. 
Pop-up Menu of the Table 

Right-clicking on a channel opens the pop-up menu for that channel. You can 
modify channel properties via this menu. The contents of the menu depend on 
the type of the selected channel. 
 

Possible Menu Items 
Properties  

Opens the Properties dialog of the channel.  
Hide Channel  

Hides the channel in the list and the graphic area. You can restore or re-hide the 
channel in the Display Properties dialog.  

Color  
Sets the color of the channel. This includes the list and the corresponding curve.  
Fit Channel to Window  

Fits the horizontal and vertical zoom scale to the channel and the graphic area.  
First/Last/Next/Previous Trigger  

Navigates between the triggers. The time cursor is moved to the trigger.  

9.2.1.2 Graphic Area 

The graphic area displays the measured and calculated curves. Many functions of 
the graphic window can be activated via the keyboard. 
The following functions are available for the user: 

Scrolling functions  
• Scrolling along the time scale to view previous data  
• Scrolling along the vertical axis  
• Time marking  
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Zooming  
• Zoom for the selected channel to display it in an expanded form  
• Fit one channel or all channels to the window  
• Select zooming: allows user to draw a rectangle into to the overview window 

and fill the graphic area with the selected area  
Curve Moving  

• Scale curves in a way that they appear without overlapping  
• Select an individual curve and move or stretch it  
• Show the scale corresponding to a curve  
• Reset curves to their original size and position  

Other  
• Inserting and positioning of comments in the diagram  
• Displaying values of the channels at a specified time through positioning of 

the time cursor  
• Change of radix of the number system for the display of the measured 

values  
• Hiding/showing channels  
• Changing the color of displayed channels  
• Navigation through the triggers  
• Enabling/disabling the grid drawing of the graphic area  
• Printing the plot's content  

These functions of a graphic area are available from the menu list or the pop-up 
menu. See the description of the individual menu items at the functions of the 
graphic area. 
Important Notes Regarding the Optimization of the Curve Drawing: 

A curve drawing optimization is accomplished on slower machines in online 
mode in order to have the measured values in a usable representation. This 
optimization happens when curve drawing could not follow incoming data and 
some of the results were not drawn. All recorded data can be displayed by 
scrolling or in offline mode. Another possible way to view the detailed 
representation can be achieved by reducing the variable's Cycle Time. 
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9.2.1.3 Note 

The user can add time-tagged informational notes for any displayed channel. This 
feature can be activated from the Plotx/New Note menu item in the graphics 
window. Note that Plotx refers to the data plot to receive the Note. 
Note Properties dialog 

Note  
Text to be displayed in the graphics window right next to the curve.  

Channel  
Drop down box with a list of available channels. The channel selected will be the 
channel to receive the new note.  

 
The large text box in the lower portion of the Note dialog box can be used for any 
additional information associated with the new note. This additional information can 
only be viewed by activating the pop-up menu of the note and selecting the menu 
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item Properties. The note dialog box will again be displayed with the additional 
information. 

9.2.1.4 Functions of the Graphic Area 

Each individual area (plot) has a menu item available in the graphic window. The 
title of the plot and the name of the menu item are the same. 
Description of the other menu items: 

New Note  
Adds a note to a curve in the diagram at a selected time.  

Properties  
Sets the display properties.  

Overview  
A box is drawn onto the graphic area where the contents of the whole graphic area are 
represented. You can simply navigate with the right mouse button within the graphic 
area.  

Zoom to...  
Manual adjustment of the exact zoom shot area.  

Fit to Window  
The time and value ranges are adjusted in a way that all curves in the window become 
visible.  

Show table  
The table of the plot, which shows information about value of the channels, can be 
turned on/off.  By default the table is displayed.  

Draw Grid  
The grid in the background of the graphic area can be turned on/off.  
By default grid drawing is turned on.  

Show samples only  
If this menu is not checked then all measured values are drawn as dot. In other case 
the values make a curve.  
By default the values make a curve.  

Spread Curves  
The displayed curves can be spread out with this function. After the spreading the 
curves do not overlap.  
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Move Curve  
A curve can be selected and moved to a new location on the screen (up or down). 
Following the moving the curve can be rescaled as well.  

Show Scale  
A curve is only moved relative to the other curves but not to its scale. This also means 
that the vertical scale being shown on the left hand side of the graphic area may not 
belong to a particular curve. Using this menu the graphic area can be forced to show 
the scale of the selected curve.  

Reset Curves  
With this menu it is possible to display all curves in their original location and size.  

First Trigger  
Jumps to the first trigger.  

Last Trigger  
Jumps to the last trigger.  

Next Trigger  
Jumps to the next trigger.  

Previous Trigger  
Jumps to the previous trigger.  

Many functions of the graphic window can be activated via the keyboard. 
 

9.2.1.5 Display Properties  

You can adjust the display format of the measured values, the visibility of a curve, 
and the color of the channels in this dialog. A channel is visible in the graphic area 
if its check box is checked. The ordering of the channels influences the graphic 
display order. 
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Analog/Boolean Channels  

You can select which type of channels are listed in the table by selecting an option. 
See below for more on Boolean Channels.  

Modification of the Color  
You can open the color chooser dialog with a click over the color symbol of the 
channel. Within this dialog you can select a new color for the channel.  

Format  
You can modify the display format of the values in the format column. The cells of 
the column Format list setup options matching the channel type.  

Show Error Channels  
You can switch the display of error channels in the table on and off with this check box.  

Boolean channels are triggers or error channels. Each individual application 
contains an error channel which shows whether the other measured channels 
belonging to the application contain errors. If the error channel of an application is 
false all selected channels were correctly measured. 
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9.2.1.6 Keyboard Support in the Graphic Area 
 

 Function Available at

TAB Moves focus to the next button/plot 

SHIFT + TAB Moves focus to the previous button/plot 

Overall 

 

F12 Shows overview 

HOME Fits graphic area to window 

PAGE UP Zooms into the graphic area 

PAGE DOWN Zooms out of the graphic area 

ARROW KEYS Scrolls the graphic area 

ALT + ARROW KEYS Moves time cursor 

ALT + ENTER Opens dialog Display Properties 

ALT + PAGE UP Decreases the size of/Hides a table 

ALT + PAGE DOWN Increases the size of a table 

ALT + END Shows or hides a table 

CTRL + ARROW KEYS Scrolls the graphic area block by block 

CTRL + TAB Moves focus onto plot 

CTRL + SPACE Switches /  on/off 

CTRL + PAGE UP Decreases the size of a graphic area 

CTRL + PAGE DOWN Increases the size of a graphic area 

CTRL + F Moves time cursor to first trigger event 

CTRL + N Moves time cursor to next trigger event 

CTRL + B Moves time cursor to previous trigger event 

CTRL + L Moves time cursor to last trigger event 

CTRL + SHIFT + UP ARROW Moves/stretches selected curve up by one pixel 

CTRL + SHIFT + DOWN ARROW Moves/stretches selected curve down by one pixel 

On a plot 

 

CTRL + SHIFT + PAGE UP Moves/stretches selected curve up by twenty pixels 

CTRL + SHIFT + PAGE DOWN Moves/stretches selected curve down by twenty pixels 

CTRL + SHIFT + HOME Moves/stretches selected curve to the top of the range 

CTRL + SHIFT + END Moves/stretches selected curve to the bottom of the range 

On a note 
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 Function Available at

CTRL + SHIFT + ENTER Moving/stretching of the selected curve is stopped 

CTRL + SHIFT + DELETE Cancels the moving/stretching of the selected curve 

ARROW KEYS Moves note on the diagram 

DEL Removes note from the diagram 

TAB Moves focus to next note/table 

SHIFT + TAB Moves focus to previous note/table 

CTRL + TAB Removes focus from note/table 

ALT + ENTER Opens Properties dialog of the note 

On a note 

 

ARROW KEYS Moves focus in the table 

TAB Moves focus to the first note 

CTRL + TAB Removes focus from table/note 

SHIFT + TAB Moves focus to the last note 

ALT + ENTER Opens Properties dialog of the channel 

CTRL + SHIFT + ENTER The curve is selected for moving and stretching 

CTRL + SHIFT + INSERT The curve's scale is shown 

In a table 

9.2.2 Saving Measured Data 
 

There are several different ways to store measured data that you have gathered 
with the Service Terminal. You can find the Save and Save As... menu on the 
main window and on the graphic window. 
If you have already saved the measured data then that file will be overwritten 
automatically by clicking on the Save button. In other cases a Save dialog 
appears, a comment field is available where an optional comment can be added. 
The comment is stored with the file and is displayed when browsing the files from 
the Open dialog box. Measurements are saved in XML Measured Data File (*.xmd) 
format. You will need to manually select the file type in the dialog box. 
Typically methods of saving measured data 

1. Set up the configuration in the dialog Configuration.  

2. Start measuring with - Measurement/Start or - Measurement/Start After 
Initialization.  
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3. Select menu item - Measurement/Save.  

4. A Save dialog box opens, a comment field is available where an optional comment can 
be added. The comment is stored with the file and is displayed when browsing the files 
with the Open dialog box. Measurements are saved in XML Measured Data File 
(*.xmd) format. You need to manually select the file type in the dialog box.  

9.2.3 Opening a Saved Measurement 
 

You can open saved measurements. 
Opening a Saved Measurement 

1. Select menu item - Measurement/Open.  

2. An Open File dialog appears. You should select either XML Measured Data File 
(*.xmd), Measured Data File (*.mdf) or Measured data file of ST01A (*.t1) as file type 
to open. Measurement files (*.tl) are an earlier measurement file type. When you 
select a file the comment field of the file appears in the dialog.  

3. Select the required file.  
 

9.2.4 Printing 
 

The contents of this graphic measurement window can be printed. The two print 
functions are: 

• - Print: Prints the current content of the graphic area.  
• - Print Preview: Shows a preview of the print-out.  
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The following picture is sample of the printout: 

 
If the user writes notes then the printout picture consists of 2 pages. The second 
page contains the notes.
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The general settings: 

 
Assigned number on 
the print out picture Name of field Comment 

1 Label of plot1 Drawing mode is Samples Only 
4 Label of plot2 Drawing mode is Sample and Hold Interpolation with 

Samples and the grid is turned off (Draw grid).  
8 Label of plot3 Drawing mode is Linear Interpolation with Samples 

Page size  
A4 - The printed page size is A4.  
A3 - The printed page size is A3.  
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Page orientation  
Portrait - Orientation of printed page is portrait.  
Landscape - Orientation of printed page is landscape.  

Drawing mode  
The user can choose 5 different connection types of measured data. If the user 
doesn't change the connection type then the current setting of the specified plot 
will be used. Settings of Drawing mode aren't preserved and the user can't see 
the settings of Drawing mode on the specified plot only on the printout picture.  

Samples Only - only the measured data points will be drawn on the 
printout page. 

Sample and Hold Interpolation - the last measured value remains until 
the next measured data overrides it. 

Sample and Hold Interpolation with Samples - the last measured value 
remains until the next measured data overrides it and the measured 
values are displayed as points. 

Linear Interpolation - the subsequent measured values are connected 
with lines. 

Linear Interpolation with Samples - the subsequent measured values are 
connected with lines and the subsequent measured values are displayed 
as points. 

The header settings: 
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Assigned number on 
the print out picture Name of field  Comment 

9 Main title of measurement The default value is the first line of comment field of the opened or 
saved dialog. 

9 1st subtitle The default value is the second line of comment field of opened or 
saved dialog. 

9 2nd subtitle The default value is the remaining lines of comment field of opened 
or saved dialog. 

10 Short name of project Short description of project. 

11 STN and version STN number if defined in the project file. 

The footer settings: 
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Assigned number on 
the print out picture Name of field Comment 

2 1st column - 

3 2nd column - 

5 3rd column - 

6 4th column - 

7 

First 
footer 
line 

5th column - 

2 1st column The defined user name. 

3 2nd column Name of the project. 

5 3rd column The measured file name. 

6 4th column The current date. 

7 

Second 
footer 
line 

5th column The current time. 
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10 Datalog 
 

The - Datalog (Dlg) feature allows the retrieving and displaying of stored data logs 
associated with a trigger. The user interface provides easy and structured access 
to the recorded data. To access Dlg specific functionality select the Data Logs 
submenu under the Service menu. Note that this feature of ST03A is license 
dependent. 

 
Browsing Datalog information 

When selecting a node in the tree on the left side the browser displays related 
information in the table. For each type of node the following information is 
shown: 

Project  
Board  

Names of all the boards obtained from the current project.  
Node Number  

Node numbers of the corresponding boards obtained from project.  
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Application  

Application on the corresponding board according to the project.  
Board  

Trigger Name  

Name of the triggers on the board.  
Description  

Description of the triggers on the board.  
Number of Logs  

Fraction indicating how many logs there are for a trigger. The number in 
the numerator of the fraction is the number of recorded logs available for 
viewing and the number in the denominator is the maximum number of 
logs for the trigger.  

Trigger  
Date  

The date when the logs were recorded.  
Time  

Recording time of the logs.  
 

Manipulating Datalogs 
There are several functionalities for manipulating logs:  

• Configuring the display for log reading  

The window for displaying a trigger's logs can be configured by 
double-clicking on the appropriate trigger node in the tree.  

• Reading a log  

Clicking the Read Log button reads and displays the currently selected 
log of the trigger.  

• Printing a log  

Once a log has been read it can be printed.  
o - Print: Prints the current contents of the Graphic Area. 
o - Print Preview: Shows a preview of the print-out. 
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• - Saving a log  

It is possible to save a read in log. The Save Log dialog provides a 
comment field where comments can be added to the log. The 
comments are stored with the file and can be useful when opening the 
file next time. Logs are saved in .dlg format and are incompatible with 
saved Measurement data.  

• - Loading a log  

A saved log can be loaded using the Open Log... submenu under the 
Service/Data Logs menu.  

• Deleting logs  

Clicking the Clear Logs button deletes all logs of the trigger or board 
currently selected in the table.  

Refreshing information from ESRA 
The button labeled Refresh can be used to re-query ESRA for the displayed 
information.  
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10.1 Configuring the Datalog Display Window 
 

A log is displayed in a diagram as it is being read from ESRA. Certain aspects of 
the diagram can be configured via this interface.  

 
Channel List  

This list contains the aliases of channels that will be displayed in the form of 
a curve in the Graphic Area. To hide a channel see the Display Properties.  

Graphic Area  
The graphic area contains the curves produced from the log on ESRA. Once 
the data is read and its curve is drawn, a 'T' is placed at the position in the 
log where the trigger condition occurred.  
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- Defining Expressions  
This allows for the creation of new expressions. It works very much like the 
Channel Selection panel in Measurement. One notable difference however is 
that all channels of the trigger are selected by default and this cannot be 
changed. To turn off the displaying of a channel see Channel List above.  
   

- Opening/  - Saving a Configuration  
A configuration can be loaded using the Open Configuration... submenu 
under the Service/Data Logs menu. It is also possible to save a configuration 
using the Save Configuration... submenu under the Service/Data Logs menu. 
When a configuration is saved as the Default Configuration it is used for all 
triggers in a project by default.  
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11 Licensing 
A new installation of ST03A gives access rights to the following plug-ins:  
 

 
 

The plugins are activated/deactivated in the menu after opening a project according 
to the information in the project file. 
 
The ST03A plugins are available with different access rights. To gain rights to 
plugins you must apply for a license. Your license application needs to be approved 
by Knorr-Bremse. 
 

Licenses are computer specific. The license issued for a request created 
on a particular computer will not work on a different machine. Therefore 
make sure the request is created on the computer you intend to use 
ST03A on.  
 

You can apply for a license by selecting Tools/Licensing/License Request from the 
menu.  
 
When your license request is approved you will receive a 20 digit license key. To 
activate it select Tools/Licensing/License Answer from the menu.  
 
The following license types and related features are available for ST03A users:  
(non Knorr-Bremse users may only receive Operator and OEM licenses)  
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License Name Available Services  

Default BCU Information 
Data Log 
Event History Display 
Event Memory Display 
I/O Channel Display 
Process Data Display 
Real Time Clock 
Request 
System Information 

Operator Default + 
I/O Channel Forcing 
Measurement 
Process Data Forcing 
Software Update 

OEM Operator + 
Software Installation 

KB-Service 
Engineer 

OEM + 
Background Picture Import 
Data Log Configurable 
Event History with All Events 
Event Memory with All Events 
HEX File Import 
HEX File Install 
Internal Error Memory 
Measurement Configurable 

Platform 
Developer 

KB-Service Engineer + 
Read/Write Memory 
Terminal Channel 
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11.1 License Request 

This function lets the user generate a request for access rights to additional plug-
ins. In the dialog box, data fields marked with red labels have to be filled with user's 
data. 

 
 

Contact Information  
Contact information (company data) must be provided here.  

Address  
The complete address of the user must be provided here.  

ID  
The identification number found on the sticker of the CD case must be 
entered here. 
Note: only one license request per ID is approved. 
Please make sure you provide us with an ID that has not been used before.  

 

Applies for a license on the Knorr-Bremse Intranet. 
Note: this feature is only available for internal Knorr-Bremse users who installed ST03A with 
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NAL_Setup.exe. In order to be able to send the request and receive the license the computer needs to 
be connected to the Knorr-Bremse Intranet.  

 

Saves a copy of the registration card in a request file.  

 

Prints a copy of the registration card.  
 

11.2 License Answer 
 

If a request is approved by Knorr-Bremse and the user received a license key, it is 
possible to add the key as a new license.  
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Adding a new license  
Simply copy/enter the received 20 digit license key into the license field at the 
top of the screen then push the Add button.  
The date appearing in brackets next to a license indicates how many more days 
it is accepted as a valid license.  

Activating/deactivating licenses  
Select/deselect the checkbox corresponding to the license that is to be 
activated/deactivated. The changes can be confirmed by clicking the OK button.  

Plugins of a license  
Open the license node in the tree representing to see the list of plugins available 
with the license.  
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