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License

Copyright (C) 2025
Author: Mauro Laurenti
Web Page: www.LaurTec.it

L'Terminal is distributed under the GNU GPL v. 3 license.
The license agreement, as allowed by point "7. Additional terms" of the GNU GPL v. 3 license, is
extended with the following points.

The usage of "LTerminal" software, provided by Mauro Laurenti (the Author) imply the
acceptance of the following points:

e The Software must not be used before reading the documentation.

¢ The official documentation must be distributed with the Software.

¢ The Software cannot be used, directly or indirectly, for developing and testing military
equipment.

¢ The licenses associated with it must be preserved.

e The Author and www.LaurTec.it link, must be retained and visible as part of the Software
info and license.

* Neither the name of the Author nor the LaurTec name can be use for publicity purposes
outside the application itself.

* The Software can be redistributed without restrictions, by respecting the points above and
GNU license.

THE SOFTWARE IS PROVIDED IN AN "AS IS" CONDITION. NO WARRANTIES,
WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING, BUT NOT LIMITED
TO, IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE APPLY TO THIS MATERIAL. THE AUTHOR SHALL NOT, IN
ANY CIRCUMSTANCES, BE LIABLE FOR SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES, FOR ANY REASON WHATSOEVER.

Latest software version can be downloaded by www.LaurTec.it
Additional Notes:

* The Software has been developed using Qt framework, without which would not have been
possible.

* LTerminal may have Sponsors that support the project. These may be shown on the booting
phase or on the toolbar. The Sponsor images or buttons, may open the default browser and opens
the Sponsor link. Any step or activity taken with the Sponsor cannot be related to LTerminal

usage. The user is the sole responsible of any action taken after pressing the sponsor link.

Copyright 2025 (C) - Mauro Laurenti
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Abstract

The RS232 protocol and UART-based communications are well-established standards
that have stood the test of time. Despite their age, they are far from obsolete. Many
embedded systems continue to rely on these technologies as powerful and straightforward
tools for debugging and data exchange.

For example, Linux-based embedded systems often use serial communication as a
backdoor terminal for debugging purposes. Industrial communication protocols such as
IO-Link and RS485, as well as automotive protocols like LIN, are built on simple UART-
based serial communication.

Even the USB standard acknowledges the legacy of RS232. Within the USB
Communication Device Class (CDC), there is a defined subclass specifically for RS§232
emulation. As a result, many devices that comply with the USB standard are designed to
support virtual RS232 communication ports. These devices can still be accessed using
traditional RS232 tools also called Serial Terminals.

One of the most widely used programs for RS232 communication was Microsoft’s
HyperTerminal, which came bundled with Windows operating systems up to Windows
XP. After its removal, various free alternatives emerged to fill the gap. While it may seem
like there’s no longer a place for free Terminal tools, those who have used them
appreciate the convenience and often desire more advanced features, typically available
only in commercial software.

LTerminal is one such tool that stands out. It offers a wide range of features for serial
terminal debugging, all for free. These include:

e Transmitting and receiving data in HEX format
* Sending multi-word packets

* Data parsing and auto-send capabilities

* Flexible data formatting

With these features, [ Terminal is one of the most versatile tools available for serial

communications, providing robust functionality for both hobbyists and professionals
alike.
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Applications

L Terminal allows testing and debugging any embedded system based on the following

protocols:
« RS8232
* RS485
« RS422
 LIN
¢ IOLink

e USB CDC Class
e  UART based communication

depending on the protocol, a specific transceiver/adapter might be required to propetly

interface with the bus under test.

INota  Tpe Beta version has some features that are described but not yet implemented.
You may expect an update pace, or more, every quarter, thus soon the
documentation will be aligned with the actual features.
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System Requirements

L Terminal is developed using the powerful Qt framework and is compiled for 64-bit
systems. It is distributed as a portable application, meaning no installation is required.
This approach helps bypass potential firewall restrictions that could otherwise block
software installation.

Additionally, I.Terminal can be run directly from a USB drive, making it a convenient tool
for on-the-go debugging—wherever and whenever you need it.

Operative System

L'Terminal has been tested on the following operative systems, but it may run on others:

e  Windows 11 64 bits
¢ Windows 10 64 bits

The Qt framework, would enable compilation of the code for 32 bits and eventually
Linux and MAC as well. This has not be done and would require additional testing and
some trimming on the code to propetly address Linux based OS.

Hardware Requirements

One RS232 port available, either emulated or true.

Rule of thumb, if you have resources to run Windows, you should be fine and have plenty
of resources for LTerminal

If you have hard-disk space problem, you can run LTerminal from the USB as well.

Compared to Visual Studio application, which are relatively small footprint, since
the NET framework are already available as part of the Windows operative system
(except some cases where you may not have it already installed), the Qt application are
relatively big as package, since the Qt framework shared files come with it. For I Terminal
today, the required package size is about 70MB. The application itself is 1.5MB.
Considering that the project is an active one and new features are going to be added, you
may assume circa 100MB+ of space being needed.
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Software Installation

No software installation is required. Just copy the application folder containing all the
files, within any path you want to run the application from. You can make a shortcut
afterward. I Terminal can be run also from USB, indeed, it is a portable application.

The first time you will execute the program you will be prompted to accept or decline the
license agreement, as shown in Figure 1.

LTerminal is distributed under the GMU GPL v. 3 license,
The license agreement, as allowed by point "7, Additional terms" of the GMU GPL v. 3
license, is extended with the following points,

The usage of "LTerminal” software, provided by Mauro Laurenti (the Author) imply the
acceptance of the following points:

= The Software must not be used before reading the docurnentation.

= The official documentation must be distributed with the Software.

» The Software cannot be used, directly or indirectly, for developing and testing
military equipment.

» The licenses associated with it must be preserved,

= The Author and www .LaurTec.it link, must be retained and visible as part of the

Software info and license.

O Do not show it again Decline Accept

Figure 1: First Application run.

You can select the check box in the bottom left corner if you do not want to see that
window being prompted by every execution.

¢ But you have to read it once!

If you decline the license, the application will be closed.
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Basic Interface

The graphical user interface is quite easy and intuitive
Terminal as shown Figure 2.

. LTerminal - 1.0.0 Beta - by LaurTec

File Settings Actions Edit Tools Utilities View Help

? | T H'r_-x o
+ B » OO Ascil A i+

Mo connection set

. By default it opens as simple

Figure 2: Interface overview (Terminal Mode).

The applications offers several Toolbars, and may handle multiple Terminals at once,
either in a single view or multiple Terminals, out of a single I Terminal or multiple ones,

running at the same time.

Since multiple ports (Connections) can be opened, a project view is supported, as shown

in Figure 3.

The new view, can be considered an expert one, since additional Toolbars are shown and
the Project pane, allows multiple Terminals to be handled at once.
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2% LTerminal - 1.0.0 Beta - by LaurTec - B &

File Settings Actions Edit Tools Utilities View Help

+F ’?ﬁﬁqﬁ /7: nsc:i{lh?:
g X

Project Terminal B g x
v MSPMO - Test
~ =l COM!1 - Disconnected
» Port Settings
> Part Info
> Write Settings
» Read Settings
> Display Settings
v 4l COM13 - Disconnected
» Port Settings
> Port Info
> Write Settings
» Read Settings
» Display Settings
Messages g X

17.05.2025 08:52:05.385: Request to add port: COM17
17.05.2025 08:52:05.385: Port COM17 added to the project.
17.05.2025 08:52:09.688: Port COM1 has been Opened.
17.05.2025 08:52:11.421: Port COM17 has been Opened.
17.05.2025 09:01:52.635: Request to add port: COM13
17.05.2025 09:01:52.635: Port COM13 added to the project.

COM1 Selected

Figure 3: Project view.

9/38



LaurTec PJ11009-EN LTerminal

Top Menu

The Top menu allows easy access to the main GUI settings and Tools as described
below. Many options can be either executed from the Menu or from the dedicated

Toolbar.

Menu File

New Project...

LTerminal is a project based IDE. New projects can be started from here or from the
Toolbar.

Open Project
Projects created previously, can be open back from here.

Save Project

The project settings can be saved to enable working on it at a later point in time. This
would include the Connections and the settings for it. Specific tools related settings, such
as Macros, must be saved separately.

Save Project as...
The project can be saved with a different name, in case a copy was already created.

Save Terminal Log...

The content of each Terminal can be saved. The options offer to select which Terminal
to save and which format to use. In particular Plain text with .log extension and HTML
with .html format are supported. The .html format can be used to keep the color format
as it is set for each Terminal.

Open Terminal Log...
The previously saved .log files can be easily open and shown.

Exit
This function terminates the application and close the connections, in case any is still
open.

Menu Settings

All the settings below affect the project. It is required to save the project if the settings are
required in the future.

New Communication...

It offers the option to add a new communication channel, out of a list of ports that are
recognized by the operating system. Adding the new port is very convenient, since the
port description is provided.

Port Settings

It offers the options to change the connection settings. For a serial port, this may mean
bit rate, stop bits or similar, as well the name within the project. If a project is active, the
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connection to which apply the new settings, must be selected.

Write Settings
Under the Write settings there is the option to select which Terminal to associate to the
communication channel (Terminal A... Terminal D)

Read Settings

Under the Read settings, there are the options to select which Terminal to associate to the
communication channel (Terminal A.. Terminal D) and the data format to which the
incoming data must be converted or shown. Additional check boxes enable additional
signals or set of characters, to be shown or be ignored.

Display Settings

The settings enable to personalize what should be shown. In particular the port name,
timestamp or simply TX and RX, to better group the data. All the colors can be changed
here as well. The settings are per connection.

User Interface
In the User Interface window, there are all the settings that are GUI related. This are still
in work.

Menu Actions

Connect Port
This function opens the communication port accordingly to the selected settings.

Disconnect Port
This function closes the communication port.

Reset Port
This function closes and reopens the selected port. It is handy during debugging, to test
or recover the communication with the device under test.

Clear all Terminals
This function clears all the Terminals that are used in the project (Terminal A...Terminal

D).

Clear Terminal
This function clears only the selected Terminal.

Clear Messages
This function clears the messages within the Message box.

Clear Statistics
This function clears the statistics associate to the active port.
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Menu Edit

Undo
This function makes a step back on any change that was done within the active Terminal.

Redo
This function makes a step forward on any change that was done within the active
Terminal.

Cut
This function cuts the selected text within the active Terminal.

Copy
This function copies the selected text within the active Terminal.

Paste
This function pastes any text that was previously selected within the active Terminal.

Menu Tools

Macros

The Marcros tool has been the first to be introduced due to its foundational importance.
All subsequent tools will inherit its features but with different interfaces and appearances.

The Macros tool allows users to send up to 8 individual messages, each of which can be
customized with a specific data format. Additionally, each message can be routed to a
designated port, which can be selected dynamically.

Beyond basic functionality, the tool offers advanced formatting options for each message,
including the ability to append a prefix or postfix, as well as incorporating specialized
packet information. These features make it possible to create custom macros and data
structures tailored to specific protocols.

Menu Utilities

Data Converter

This function shows the Data Converter tool. This tool is a convenient way to convert
data between different formats. You can than copy and paste to the other tools to create a
specific Macro. The conversion enable a string of data to be converted at once.

ASCII Table
This function shows the ASCII table, with different data formats, very handy for
embedded applications.

Statistics

This function shows the statistics related to the communication established with the
embedded system. It is a dynamic table, that shows all the connections that are part of the
project. It is automatically refreshed any time there is a data change.
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RS232
This function is a group of utilities that may apply to the RS232. As it is today it has a
sub-menu:

»  RS232 pin mapping, showing the DB9 pin-out for male and female connectors

Menu View

Reset View
The feature resets the view to the basic one, as Figure 2.

Show Project View

The feature adds the Project pane to the view. In case you have multiple connections
open at once in the same project, it is a must to have feature to navigate and change the
selected port.

Show Messages

The feature shows the Message Pane. This is useful during debugging to better see the
activities that are going on the GUI side. Depending on the Debug level, you may see
more or less messages. The Debug Level can be changed under the User Interface
settings. Level 1 shows all the messages (good for Debug) while Level 3 show less
messages (good for normal activities).

Show Terminal
This function shows, depending on the selected Terminal: Terminal C, Terminal D and
Terminal E windows. Terminal A is always active as basic Terminal.

Menu Help

About
You will find my name...

License
It shows the license and gives you the opportunity to decide again if you want to accept it

or not.

History
It shows all the changes for each version that got released.
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Toolbar

Some of the options are accessible directly via the Toolbar. This allows an easy access
to some of the main features and Tools. There are multiple Toolbars that can be activated
just by right clicking on the Tool bar itself. The basic Toolbars that are shown on the
basic view are shown in Figure 4.

e Hex

+ b ﬁ‘ﬁ'-”ﬁ 7 sl o

5o

Figure 4: Toolbar.

All the Toolbar options are accessible also via the main Menu. A brief description is
shown once you go over the button with the mouse cursor.

Starting from the left side, the Toolbar performs the following actions:

Toolbar File
* Open a Projects
¢ Create a New Project
* Save Project

Toolbar Connect/Disconnect
* Connect (Open) the selected Port
* Disconnect (Close) the selected Port
* Add a new Connection to the project, among the available ones.

Toolbar Settings
¢ Port Settings

Toolbar Utilities
e Show ASCII Table
¢ Show Statistics
* Show Conversion utilities

Toolbar Tools
¢  Macros

The additional Toolbar available but not shown are:

¢ (Clean Terminals
*  DTR and RTS signals

The Toolbar are detachable and can be located to a different position within the GUI.

Just by clicking on it and moving the Toolbar around, a preview of possible locations are
shown.
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GUI Settings

The majority of GUI settings, are not yet implemented.

The one associated to the License and Debug level are already active, while the others are
not yet reflecting the actual feature. Work is in progress.
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Add connections to the Project

L Terminal, allows a single port or multi port connections, under the same project. This
enable to handle complex systems, for which multiple communications ports must be
activated. The Project View, can be enabled via the menu:

View — Show Project View

Multiple connections can be than added as clarified in the next paragraph. This way of
making a project is an easy and quick way.
To personalize more parameters, you can create a formal project via the menu:

File - New Project...

ot the Toolbar

ofa

In both cases the Window in Figure 5, is shown.

% New Project = x

Project Name: MSPMO - Test

Options

Show Project View

Show Terminal B

O Show Terminal C

O Show Terminal D

Show Messages Window

Cancel Mext

Figure 5: New project window.
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Under the first step, it is possible to name the Project and add the panes that will be part
of the project, such as the project View, Terminal B (if multiple ports will be used), and
Message Windows.

By Pressing Next, you are prompt to the Window that enables adding a new serial Port, as
shown in Figure 6.

= C u C el Searc = m]
Type Parameter Value Serial Port
v o COM6  Serial Port
Port Name COMG Port: oMo ~
Description Prolific USB-to-Serial Com... Bit Rate : 115200 hd
Manufacturer Prolific )
Serial Number Mot available el g =
ViD 0x067B Stop Bits : 1 v
PID 02303
v ) COM1  Serial Port Rty ol v
Port Name ComM1 Handshake : Nene v
Description Porta di comunicazione
Manufacturer (Tipi di porte standard)
Serial Number Mot available
ViD 00000
PID 00000 Custom Name: COME
~ <@ COM13  Serial Port
Port Name COM13
Description Collegamento standard seri...
Manufacturer Microsoft
Serial Number Mot available
ViD 00000
PID (00000
Refresh Add... Done

Figure 6: Communication Channel Search.

Just by selecting a port or a field of it, the respective serial port is selected and the name is
shown on the right side of the window. By pressing Add, one or more ports can be added
to the project. Once the required ports are added, Done can be pressed.

A typical project is shown in Figure Figure 5. In the Message Window, it is possible to see
each step that was done during the creation of the project as well.
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1.0.0 Beta - by LaurTec

File Settings Actions. Edit Tools Utilities View Help

+

Project

v MSPM

L ’ 2% a6 /i dib PE: g

g % Terminal B

0 - Test

~ = COM1 - Disconnected

>
>
>
>
>
v =@ col
y
y
>

Messages

Port Settings
Port Info

Write Settings
Read Settings
Display Settings
M13 - Disconnected
Port Settings
Port Info

Write Settings
Read Settings
Display Settings

17.05.2025 08:532:05.385: Request to add port: COM17

17.05.2025
17.05.2025
17.05.2025 08:

i Port COM17 added to the project.
i Port COM1 has been Opened.
:11.421: Port COM17 has been Opened.

17.05.2025 09:01:52.635: Request to add port: COM13
17.05.2025 09:01:52.635: Port COM13 added to the project.

COM1 Selected

Figure 7: New Project

18/38



LaurTec PJ11009-EN LTerminal

Add connections to the Project

As mentioned, LTerminal, allows a single port or multi port connections, under the
same project. This enable to handle complex systems, for which multiple communications
ports must be activated. The Project View, can be enabled via the menu:

View — Show Project View

Once the Project View is shown, is possible to add any Connection that may be needed,
via the menu:

Settings — New Communication...

or via the Toolbar

86

Once activated, the action, opens the Window in Figure 8.

% C u C el Sea = m]
Type Parameter Value Serial Port
v <l COM6  Serial Port
Port Name COMS Port: CoMs ~
Description Prolific USB-to-Serial Com... Bit Rate : 115200 W
Manufacturer Prolific
Serial Number Mot available Datalbit=S g e
VIiD 0x0G7B Stop Bits q w
PID 0x2303
v 4 COM1  Serial Port Rarity: i v
Port Name comt Handshake : Mone ad
Description Porta di comunicazione
Manufacturer (Tipi di porte standard)
Serial Number Mot available
viD 00000
PID 0x0000 Custom Name : COME
~ = COM13  Serial Port
Port Name COM13
Description Collegamento standard seri...
Manufacturer Microsoft
Serial Number Mot available
viD 00000
PID 00000
Refresh Add... Done

Figure 8: Communication Channel Search.

Any available serial port connected to the system will be shown up. The Search of the
port can be relatively easy, since the Description of each is also shown. Many commercial
product or evaluation board do have that field populated with a custom description. This
make easy to distinguish it among many ports, without the need of going to the system
settings window, offered by the Operative System.
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By Adding a serial connection, a Custom Name can be also be assigned. That name is the
one used for the project, as shown in Figure 9. In particular the Communication port has
been named MSPMO. The Operative System Name, can be still be seen under the Port
Settings.

v sl MSPMO - Disconnected

hd Port Settings
Port Mame : COM13
Bit rate: 115200
Data bits: &
Stop bits: 1
Parity bits : Mone
Handshake: Mone

> Port Info

> Write Settings

> Read Settings

> Display Settings

Figure 9: Project view and Port name.

Using the Window shown in Figure 8, it is possible to set already any port settings. This
depending on the project needs, can be changed over time, via the menu option:

Settings — Port Settings

Several settings, in particular the Bit Rate, while providing many options up to bit rates in
the range of the Mbits, may not be supported by all hardware. The high bit rate are
typically supported by USB-UART converters from FTDI but many small MCU may not
support it. It is often also a combination of Driver used for the serial Port and the used
MCU.
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Communication Settings

L Terminal offers many settings for the communication between the PC and the
embedded system. Those settings are all grouped within four panes: Port Settings, Write
Settings, Read Settings and Display Settings. The setting window can be activated under the
menu:

Settings — Port Settings

The same Window can be opened from the Toolbar:

In the following paragraphs are described all the details for each pane.

Port Settings

The Port Settings pane, as shown in Figure 10, collects all the settings that can be used
for the Serial Port of interest. All the fields, except the field Connection have a constant list
of values, which are independent from the machine on which the software gets executed.
The field Connection, has a dynamic list that depends on the PC where the application is
running on; that field, gets in fact populated at run time with all the available ports that
are part of the project (not the system). If no ports belong to the project, the Port Settings
Window cannot be opened.

* Settings = X
COomM1 ~  Connection
Port Settings  Write Settings Read Settings Display Settings
Bit Rate: 115200 v
Data Bits : ] ~
Stop Bits : 1 ~
Parity : None W

Handshake : Nene v

Custom Mame: COMI1

Apply oK Cancel

Figure 10: Port Settings pane.
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Beside the Connection name, which identify the port, it is possible to add also a Custom
Name. For instance if a specific board has an MSPMO MCU, you can name it that way.
The project uses that name, while the operative system name is part of the port Settings,
as shown in Figure 11. The default Customz Name is the one assigned by the operating

System.

v = MSPMO - Disconnected

S

Figure 11: Project with custom name.

Port Settings

Port Mame : COM13
Bit rate: 115200
Data bits: &

Stop bits: 1
Parity bits : Mone
Handshake: Mone
Port Info

Write Settings
Fead Settings
Display Settings
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Write Settings

The Write Settings pane as shown in Figure 13, has two settings only.

* Settings = X

Comit ~  Connection
Port Settings ~ Write Settings Read Settings Display Settings

Terminal : Terminal A v

Data Format : ASCI ~

Apply oK Cancel

Figure 12: Write Settings pane.

The most important one, is the Terminal, which offers the choice of selecting to which
Terminal the Connection is linked to for writing. Indeed, Writing and Reading are
different things. Thus, it would be possible to assign a Terminal to all the ports of the
project. In this way a broadcast effect can be created. By Default, adding two ports to a
project, will assign the first to Terminal A and the second to Terminal B.

If a special Data Format is needed, it is recommended to use the Macro Tool.
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Read Settings

The Read Settings pane, as shown in Figure 13, has several settings.

# Settings

Com1 ~  Connection
Port Settings Write Settings Read Settings Display Settings
Terminal: Terminal A o

() Show data as ASCII
I:I Show data as Integer

I:I Show data as Hexadecimal

[_) Show data as Binary

I:I Enable D5R events

I:_:I Enable CTS events

[ Ignare 0-31 ASCIl Codes (except CR and LF)
[ Ignare CR ASCI| Code
() Ignare LF ASCIl Code

Apply QK Cancel

Figure 13: Read Settings pane.

The first one, as the Write Settings, is the link to which Terminal, the incoming data must
be shown (Read). Some time it could be handy to have all the open ports to be shown in
one Terminal, and eventually add a prefix to the line for the port that has received it.

The received data can be shown in different formats:

 ASCII

* Integers

* Hexadecimal
* Binary

Depending on the scenario, one or more can be activated at the same time.

The second group inside the pane, is related to the signal that a serial port may support. If
not enabled, receiving it will be ignored and not shown, otherwise a message is shown to
the Terminal, once the signal/event is generated or received.

Last group it enables ignoring special ASCII code, to limit or avoid “strange” characters

on the monitor. This feature is handy if the firmware of the embedded system,
communicating with the terminal, cannot be changed.
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Display Settings

The Display Settings pane, as shown in Figure 14, has several settings.

Comit ~  Connection
Port Settings ~ Write Settings Read Settings Display Settings

I:7:I Show Port Mame

() wirite timestamp

() Show T%-Rx. prefixes

I:I Clear Terminal Display by ASCIl code Delete

() Clear Terminal Display by ASCll code: 0

Terminal Background color:  #FFFFFF
TH text color: #D00000
RX text color: ZD000FF
TX label color Z0000FF
RX label Color #DODOFF
Signals color : #DOFFO0

Events color: #00FFO0

Apply oK Cancel

Figure 14: Display Settings pane.

The options are more graphical things and do not really affect the communication or
filtering of the data.

Depending on the required Debug needs, a Prefix can be added to identify or label the
incoming data, such us:

*  Port Name
e Timestamp
¢ TX-RX prefixes

These are useful if some communication ports share the Terminal, of if you keep a
debugging session running over night and the embedded system sends error messages
overtime. The time stamp may help to understand how far the errors occur from each
other. Timestamp can be useful also if you want to just keep a mark of when the data
was created. By saving the Terminal data, to an external file, there is also the option to
add a timestamp to it as well.

The second group enable a feature to clear the terminal by receiving the ASCII code
delete (ASCII code 24 or 0x18) or any other custom ASCII code. This is typically useful if
the embedded system implements menus. The Terminal Clear option, allows to clear the
page at each sub-menu.
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The last group of settings, allows changing the color of different information that are
shown into the Terminal. Also the background can be changed.

The color format is RGB 8 bits per color. The format is #RRGGBB in hexadecimal
format.

White color is;: #FFFFFF
Black color is: #000000
Blue Color is: #0000FF

Any combination for the 8bits per color (Red, Green, Blue), can be used.

...yes, I will add the color selection tool.
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Debugging Utilities
Debugging embedded systems via a serial terminal, may require additional tools and
utilities that enable testing beyond just writing ASCII codes. LTemninal provides several
utilities and tools that are not typically included in any Terminal application and normally
require writing or using a dedicated application for it. The utilities available at this time
are:

* Data Converter
* ASCII Table

* Statistics

« RS232

The Utility Tools can be executed directly from the menu:
Utilities

or from the dedicated Toolbar — Utilities

— Hex

ascit gy Y,

Data Converter

While writing data, it might be handy having a conversion tool to convert the data
from one format to another. The Data Converter tool, shown in Figure 15, offers this
option.

Within the Input text is possible to enter the value that needs to be converted or even
a string or an array, while on the Output text box it is shown the converted data as single
value or array.

"% Data Converter = X
Frem: ASCII i To: Hexadecimal N
Input : |
Output :
Length: O

Copy Cancel

Figure 15: Data Converter tool.
A simple example is shown in Figure 16, which converts the string Hello World to an

array of Hexadecimal values. By using the button Copy, is possible to easily copy the
Output buffer and paste it where it would be needed.
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"$" Data Converter = x
From : ASCII w To: Hexadecimal w

Input :  Hello Werld

Output: 4865 6C 6C 6F 20 57 6F 72 6C 64

Length: 11

Copy Cancel

Figure 16: Data Converter tool example.

ASCII Table

The ASCII table simply shows all the ASCII codes, as shown in Figure 17. In particular
for each ASCII code it is shown the equivalence between Decimal, Hexadecimal and
Character values.

il ASCI Table — X
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char
0 100 NULL 2 20 Space B4 (4D @ 9 60
1 01 Statof .. || 33 21 ! 65 et A 7 61 a
2 002 Statof .. || 34 22 ? B 42 B 58 62 b
3 03 Endof .. 35 23 # 7 43 C 9% 63 c
4 4 Endof ... % 24 [ 62 dd D 100 64 d
5 05 Enquiry 7 25 % ] 45 E 101 65 e
B 06 Acknow... || 38 26 1 70 46 F 102 (Y13 f
7 007 Audble ... || 39 027 : 71 47 G 103 67 g
8 008 Backsp... || 40 28 { 72 48 H 104 68 h
;] 109 Horizort... | | 41 29 ) 73 49 [ 105 69 [
10 A Line Feed | | 42 2R E 74 A J 106 6A i
11 0B Vertical ... || 43 028 + 75 4B K 107 6B k
12 [e0C FomFe. || 44 2C : 76 4 L 108 6C [
12 00D Camiage... || 45 02D - 77 4D M 109 6D m
14 x0E Shift Out 46 x2E . 78 x4E N 110 6E n
15 0e0F Shift In 7 02F / 73 4F 0 111 6F o
16 10 Data lin.. | | 48 30 0 80 50 P 112 70 p

7 11 Device ... || 49 3 1 81 51 aQ 113 k71 q
12 12 Device ... || 50 32 2 8z 52 R 114 172 r
19 13 Device .. || 51 33 3 82 53 5 115 73 s
20 14 Device .. || 52 4 4 84 54 i 116 74 t
21 15 Neg.Ac.. || 53 135 5 85 55 U 17 75 u
2 16 Synchro... || 54 36 [ B 56 v 118 76 v
b 17 End Tra.. || 55 37 7 7 57 w 119 77 w
24 18 Cancel 56 38 ] 88 58 X 120 78 x
25 19 Endof ... 57 39 9 L] 59 Y 121 79 ¥
26 1A Substtu... || 58 3A : 90 5A z 122 7A z
27 18 Escape 59 3B ; 51 (58 [ 123 7B {
28 1C File Sep... | | 60 aC < 9z 5C \ 124 C I
29 1D Group S.. || 61 3D - 52 50 1 125 7D }
an WIE Record .. || 62 3E > 54 <5E : 126 7E >
3 iF Unit Se.. %) x3F ? 95 x5F _ 127 7F i

Cancel

Figure 17: ASCII Table.
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Statistics

Any time a communication between the PC and an embedded system takes place, it
could be useful to know how many bytes have been sent or received, and how often some
special events occurred. The Statistics tool offers this feature, providing the info in a
Table format. An example is shown in Figure 18.

al Statistics = O *
COM6 com17
TX bytes 14 102
RX Bytes 102 14
DSR Events L L
(TS5 Events E -
CDC Events e -
Rl Events E -
DTR 0 7
RTS 0 2
Close

Figure 18: Statistic tool.

The Table is automatically updated anytime an event or new data are sent/received. The
number of raw are fixed, while the number of columns reflects the connections that are
part of the project, thus the number may vary.

The Statistics can be reset via the menu:

Actions — Clear Statistics

The selected port gets reset.
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RS232

While testing the Hardware and Firmware, is not unusual that some blue wires or
cables must be connected to the system. To support the scenario the menu:

RS232 — pin mapping
shows the DB9 pin mapping for both the male and female connectors, as shown in
Figure 19.

This is useful for having the info always on hand, especially if the lab computer may not
be connected to the internet for safety reasons. Indeed many companies forbid installing
external software on the company PC, while, on the other hand, the lab PC may require
many non standard software to be able to do the right testing. To support it many
companies have lab PC that are not connected to the company network, thus are subject
to less firewall constrains. On those computer, on the other hand you cannot search info

on internet. In that case Figure 19 overcome the challenge.

ol RS232 DB9 pin mapping

Frontal View Frontal View

Male Connector Female Connector
Pin 1: DCD (Data Carrier Detect) Pin 6: DSR (Data Set Ready) Pin 1: DCD (Data Carrier Detect) Pin €:
in 2: RX (Received Dat: in2: TX itted Dat:
[Finz (Received Data) Pin 7: RTS (Request to Send) Loz (Transmited Data) Pin T:
Pin 3: TX (Transmitted Data) Pin 3: RX (Received Data)
Pin 8: CTS (Clear to Send) Pin 8:

Pin 4: DTR (Data Terminal Ready) Pin 4: DSR (Data Set Ready)

Pin 5: GND (Signal Ground) Pin 9: Rl (Ring Indicator) Pin 5: GMND (Signal Ground)

Figure 19: RS232 DBY pin-out.

Pin 9:

DTR (Data Terminal Ready)
CTS (Clear to Send)
RTS (Request to Send)

Rl (Ring Indicator)

Close
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Debugging Tools

L Terminal, beside being a Terminal, is a very powerful debug tool that can be used for
embedded systems. The Debugging Utilities are the first developing aiding Tools while
the Debugging Tools, further extend it. Currently L Terminal otfers:

e Macros Tool

This represent the “bone” tool that will be used to further implement and extend the
other tools that are already available by RS§232 Terminal.

The following other tools will be implemented:

 Sliding Tool
¢ Check bit Tool
¢ Switch Tool

The tools can be executed from the menu:

Tools

or from the Toolbar
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Macros

When specific commands or data sequences need to be sent based on particular
actions, it can be useful to store and assign those commands to a button for easy
execution. This is exactly what the Macros tool provides. In Figure 20, the main window
is displayed with empty data strings, ready for configuration.

B Macros Tool = X

Macros  Types MNames Options

Macro 1

Macro 2

Macro 3

Macro 4

Macro 3

Macro &

Macro 7

Macro 8

Close

Figure 20: Macros tool.

The Macros Tool is arguably the most flexible tool, which is why it was implemented first.
In fact, other tools are designed to inherit features from the Macros Tool.

It allows users to send specific data in any chosen format through configurable buttons.
Typical use cases include:

*  Create AT commands.

¢ Create a specific command format for an embedded system.
* Create a collection of data to be tested and sent.

e Test cases to validate embedded systems Firmware behavior.

In Figure 20 is possible to see that there are 8 Macros and for each, there is a button
associated to it. The name of the button can be changed via the Tab Name. This may

enable an easier link to the command behavior or description, as shown in Figure 21.

The actual strength of the Macros Tool comes from the options it supports. Indeed you
can create macros, that are much more complex than just adding a text to the first pane,

For AT commands this may be enough, but if you have a complex firmware and you have
a protocol with different prefix and postfix, CRC, Macros Tool can still do the job.

In Figure 22, is possible to see the different features that are supported.
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E ~ Macros Teol - X

Macros  Types Narnes Options

Macro1: AT - RESET

Macro2: AT - BITRATH

Macro 3: AT - VERSION

Macro 4:

Macro 5:

Macro 6:

Macro 7:

Macro 8:

Close

Figure 21: Macros names.

£ Macros Tool = X

Macres  Types Names Options
Active Connection @ COMeE v
Data Format : ASCI w

CI Append Prefix

CI Append Postfix

CRC Type: v
CI Append Type Data Bytes Counter

CI Append Type Data Payload

CI Append Data Payload Bytes Counter

CI Append CRC to Type Data Payload

CI Append CRC to Data Payload

CI Append CR

CI Append LF

Close

Figure 22: Macros — Options pane.

From the pane Options, it is possible to set the Connection port to which the macros
must be sent to, as well the data format.

Currently the data format must be the same for Macro, Types and pre and post fixes. By

adding the different features and options you can get a complex packet, fulfilling different
protocols behaviors.
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The generic and complete packet is shown in Figure 23. Depending on the options that
get actually activated, some parts of it may be removed.

Prefix

Type

Type

Type

Data

Data

Carriage

Line

Data

Postfix

Counter | Payload | CRC |Counter | Payload [Return Feed CRC

Figure 23: Macros — packet format.

Append Prefix

The prefix can be used to send additional data before the main content of the
Macro. This can help identify the start of the Macro or assist with synchronization,
such as for auto-baudrate detection. Multiple bytes can be included as part of the
prefix. The prefix has a fixed length and is applied to every Macro that is sent. It is
not included in the length count or CRC computation.

Append Postfix

The postfix adds data to the end of the Macro. It can be used to signify the end of
the Macro or serve other identification purposes. Like the prefix, the postfix can
consist of multiple bytes. It has a fixed length and is applied to every Macro sent.
It is not included in the length count or CRC computation.

CRC Type
Multiple CRC types are supported with 8, 16 and 32 bits wide.
This are automatically computed and added to the respective locations.

Append Type Data Bytes Counters
The option appends the number of bytes that are part of the Type Data field. The
counter is useful in case of dynamic packet payload.

Append Type Data Payload
The option appends the Type for the data payload. This follows the counter, if it
gets added.

Append Data Payload Byte Counter

The option appends the number of bytes that are part of the Macro Data field.
The counters is useful in case of dynamic packet payload. The counter is
computed for each Macro.

Append CRC to Type Data Payload
The option appends the CRC to the Type Data Payload. The counter field is not
part of the CRC computation.

Append CRC to Data Payload
The option appends the CRC to the Macro Data Payload. The counter field is not
part of the CRC computation.
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* Append CR
The option appends the Carriage return byte (ASCII code 13, 0xOD). Typically CR
and LF are not added if the packet is a complex one, only if simple ASCII
commands must be sent, the CR and LF are added. Adding CR and LF is useful
and required if the macro represents an AT command.

* Append LF
The option appends the Line Feed byte (ASCII code 10, 0x0A). Typically CR and
LF are not added if the packet is a complex one, only if simple ASCII commands
must be sent, the CR and LF are added. Adding CR and LF is useful and required
if the macro represents an AT command.
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