 Q_Stepper: An Application for Serial-Port Control of Stepping Motors

Summary:

Q_Stepper is a stand-alone application which allows scripted control of stepping motors via serial port commands. It is currently implemented for stepper control boards from Peter Norberg Consulting, but the implementation class can be written to issue commands for any controller. The application is written in C++ using the TrollTech QT4 API, and it can be recompiled to run natively under Windows, Mac-OS or Linux. The application is FreeWare and licensed under the Gnu Public License (GPL).

WARNING!! Make sure you have read all pertinent information from the board manufacturer (Peter Norberg Consulting). This application merely issues commands – it can't check to make sure they aren't stupid ones! It is possible to burn out a stepper motor or board with the wrong sets of commands, so read all manufacturer's warnings.

Installation:

Unzip the file into any convenient directory. Under Windows, make sure the '.dll' files are either in the same directory as Q_Stepper or in a directory pointed to by the 'PATH' directive.

Starting Up:
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Plug the stepper control board into one of your computer's serial ports, and connect and power-up the board. The application will find the correct serial port, as long as it is either “COM1” or “COM2”. The application consists of a single window shown here.

The stepper commands are in a list on the right in the window “Commands”. When the cursor hovers over a command, a tool tip will show the definition of the command and how to use it. Clicking on a command will 'activate' it as shown. This will also activate one or two boxes just below the window and allow you to enter the command parameter. In the case shown, the “GoTo Posn” command was activated, which tell the stepper to go to the entered position. This labelled the first box as “Posn” and activated it; the position where you want the motor to go should then be entered in the box. When the command is set up, clicking the arrow button will transfer the command to the “Command Sequence” box, which queues up the commands for running. Any command in this box will activate the 'Start' button and allow running the script.

Please keep in mind that when the script gets to the last command, the sequence will terminate and the motor will be forced to a stop. Therefore, this single 'Goto' command won't really go anywhere, since the motor will stop almost as soon as it is started. To make sure it “goes to”, a following command, 'Wait_Idle' is issued, which literally waits for the motor to stop or for a time-out to occur.
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In this example, the motor was set to go to position 2000 and then have the application wait until it got there – or timed out after 10 seconds (10,000 msc). The program was then run, and the output is shown in the “Command Monitor” box. This shows that the stepper board was found on the port “Com1”, and the commands were issued. Note that this applied only to the 'X' motor, since that selector button was active. All commands (except those which apply to all motors) apply to the motor which was selected at the time the arrow button was pressed. The applicable motor is shown in parentheses in the “Command Sequence” window.

If you want to delete a command in the command sequence, simply click on it to highlight it and hit the 'Backspace' button on your keyboard. To insert a command in the list, highlight the command where you want the new command inserted and click the arrow button. If no command in the command sequence window is highlighted, new commands are entered at the end of the list. 

If you want to save your script, simply choose “Save” from the “File” menu, and you will be prompted for a file name. Saved commands can be reloaded with the “Load” selection on the “File” menu.

Command Set:

The command set is in two parts, those listed under “#General Programming” and under “#Stepper Commands”:

General Programming:

LOOP (n) / ENDL – This pair of commands runs a loop, with all commands between the start of the loop (LOOP) and the end of the loop (ENDL) being repetitively run for the specified (n) number of times. Note that at this time, LOOPs can't be nested.

DELAY (n) – This delays the next command for n milliseconds.

BEEP – Makes the computer system's default 'Beep' sound

A saved script “wiggle_waggle” demonstrates these functions.

Stepper Commands:

Most of these are described in the Norberg Consulting literature. Ones that are different or added are:

Mark Position (n) – This saves the current motor position in one of 10 bins (1..10).

Goto_Mark (n) – This causes the motor to go to the saved position (one of ten).

Wait_Latch (n) – This pauses until the motor has reached a stop limit switch position defined in the bits contained in (n) – or until a time-out is reached. Note – a time-out value of zero (0) means an infinite timeout.

Wait_Signal (n) – This pauses and waits for a specific latch signal condition. This differs from Wait_Latch in that it continuously examines the instantaneous latch lines (-lx, +lx, etc...) and waits until the specific value is returned or the call times out. This can be used to pass a signal from a switch enclosure without affecting motor operation.

A saved script “going_to_marks” illustrates these and other commands.

Freehand Command Entry:

The box “Cmd. Sequence” allows you to directly enter a command string into the command sequence. WARNING! Here you are on your own – there is no type of error checking at all. What happens is that your command is sent, unaltered, to the controller. The returning <CR><LF> is captured, but it one was not sent, there is no harm done. The command sequencer then waits for a '*' to be sent, which is the stepper board's signal of “command completed”. If your command does not generate a '*', the sequencer will be 'stuck' on that command, so you will have to have the final command issue a '*'. Do NOT use multiple commands that return '*' on the same line – split the command up instead.

Note that this freehand capability is useful for entering commands not covered here, such as relay commands or setting board routing.

Disclaimer: This is free software and worth every penny! It was developed for my own use but is made available to the public under the terms of the Gnu Public License (GPL). This means anyone can use or modify the source code for any non-commercial reason. The author does not warrant this software in any way and will not be responsible for any damages, direct or indirect, resulting from its use.
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Peter Norberg Consulting, Inc. can be found at:

http://www.stepperboard.com/
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