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Background 
I have been struggling with my Moshi-based laser for nearly a year. That software’s 
capabilities are very limited and the whole system is extremely buggy and unreliable. 
(Your opinion may differ; mine is based on 35 years of software/hardware development.)  
I won’t give details here, as I want to focus on a solution. But, given that you are reading 
this document, it is likely that you are realizing that there must be something better out 
there.  
 
For anyone using Moshi-based software and controllers for your CO2 laser, the DSP 
Controller (from LightObject.com) is, quite simply, the best investment you can possibly 
make. 
 
Before I go on, I want to make a couple of things very clear: 

1. I purchased my Moshi-based laser from All Image Printing via eBay. For the 
original price, I was happy – just not satisfied with the capabilities of the software 
and controller. However, I would still happily do business with All Image 
Printing! My contact there, Benjamin, has been great – very helpful and generous 
with his time, effort, and assistance. 

2. I have no personal connection with Light Object, other than being a customer. 
Over the past year I have purchased a number of items from them and always get 
good value. My contact there, Marco, is fantastic to work with. He openly admits 
that his “real-world” experience with lasers is a little limited, but his technical 
knowledge and customer-first attitude are great. He always impresses me with the 
way he conducts business. 

 
My purpose for taking the time to write this Setup Guide is simple: 
 

I want to help you get your Light Object DSP Controller up and running  
quickly and easily. 

 
The forum at the Light Object web site has quite a bit of valuable information about the 
DSP Controller. Unfortunately, it is not well organized, making it difficult to find exactly 
what you need at any given moment. It is also missing one important item – a Setup 
Guide. There are several documents that adequately describe the characteristics of the 
controller, as well as operating instructions for the software. But they are basically 
“User” manuals and not “Setup” guides/manuals. The difference is this: 
A user manual is arranged to easily find the information you need when you know what 
you are looking for. 
 
A setup guide is arranged to tell you what to do, in a step-by-step manner, to get started. 



This document focuses on the latter – the step-by-step process of getting your Light 
Object DSP Controller up and running quickly, easily, and with the least-possible amount 
of frustration. 
 
To that end, let’s get started. 
 
DISCLAIMER (because I must) – The author explicitly disavows any responsibility 
for loss, damage, or injury as a result of your reading and interpretation of this 
guide. You assume full responsibility for verifying that the material here presented 
are appropriate for your situation and that you are capable of applying the ideas 
correctly and safely. 
 
Note: This is being written after the fact. In other words, I did not follow these steps, in 
the order presented, but I wish I had. It would have saved me at least 2-3 hours. 
 
Assumptions 
It is impossible to know what someone else does or does not know. I will try to make as 
few assumptions about your knowledge/capabilities as possible. At the same time, we 
need to work from some common base. Here is what I suggest: 
 
You should: 

1. Have some knowledge of how to connect wires (via soldering or other secure 
means). 

2. Have (and know the basic use of) a VOM [volt-ohm meter]. You may not need it, 
but if you do, it will save you time and frustration. 

3. Have Corel Draw installed and working on your host computer. (I used ver. X4.) 
4. Have your OLD controller disconnected, both externally (from the computer) 

and internally (from the power supply, the stepper motors, and from the laser 
power supply).  

 
 

Note - It is NOT necessary to remove the old electronics from your laser box, yet. I 
did not. I wired everything up outside the box to ensure that I got it working 
satisfactorily. I wanted the option of easily returning to the original setup, if need be. 
Once everything was “proven” to work and I had a solid understanding of the new 
wiring, I removed the old guts, and laid out and installed the new board, drivers, and 
wiring. 
 
Install & Setup Instructions 
As a broad overview, here are the major steps we will be taking (details to follow 
shortly): 

A. Wire up and test the 24V dc power to the Controller board. 
B. Install software and connect USB from computer to controller. 
C. Connect remaining hardware and set laser and machine parameters. 
D. Enjoy! 

 



Ok! There may be a few steps in between, but we will break them down as we go. 
 
Note: You will likely be using the Light Object DSP Controller User’s Manual, 
Specifications Manual, and Typical Minimum Setup documents, along side this 
document. That is fine; even recommended at time. Be aware, however, that the current 
document (as of 6/15/2010) is NOT for the current version of controller board, nor 
anything newer than Corel Draw v12. I will do the best I can to point out the differences 
as we go. 
 
Step A - Wiring Up the Power to the Controller Board 
This is the first difference you will notice between the provided documentation and the 
actual controller. 
 
 The current (6/15/2010) controller only requires +24Vdc power. 
 
The documentation calls for an additional +5V dc. This is no longer needed. All power is 
converted directly on board. 

 
 
The location of the +24V dc power connection to the board is the same general location 
as it shows in the documentation, but has only a 2-wire connector instead of a 4-wire. 
 
Also note that the diagram calls for only 1 amp. That is adequate for the controller board 
and display panel. If you are using the same power supply for the stepper drivers and the 
stepper motors, you will need more! 
 
Testing the +24V dc Power Connection to the Controller. 
We want to quickly verify that the controller is happy with the power connection we just 
made. 

1. UNPLUG the power input connector from the Controller. 
2. Turn ON the power supply. 
3. Using your VOM [volt-ohm meter] verify that the output from the PS is +24V 

+/- 0.1 V dc, and that the wires are going to the correct posts on the connector. 



(24+ will be next to the outside of the board, and 24 gnd will be towards the 
center of the board.) 

4. Turn OFF the power supply. 
5. Connect the power connector to the Controller Board. 
6. Turn ON power supply. 
7. After a few seconds, the Controller Board’s main LED indicator lamp should be 

flashing red. 

                           
 

8. Turn OFF the power supply. 
 
At this point we want to connect and verify that the Controller Panel (user controls) is 
working also getting powered up correctly. 
 

9. Make sure the dc power supply is OFF. 
10. Plug the Control Panel Cable into the Controller Board. 
11. Plug the Control Panel Cable into the Controller Panel. 
12. Turn ON power to the power supply. 
13. Verify that the Controller Panel display shows the Reset and then the general 

display of (your values may be different): 
 File: 000 
 Power: 80%  
 Speed: 400 mm/s 
 System Idle 

14. Turn OFF  power to the power supply. 
 
Note: The initial display will likely be in Chinese. To change to English: 

A. Push the Language key on the Controller Panel.  
B. Push the Down Arrow key on the Controller Panel until you get to English.  
C. Then push the Enter key on the Controller Panel. 

 
Note: Yes, it all makes a terribly annoying sound when the system resets or a button is 
pushed. Haven’t found a way around that, yet! 
 
This concludes the first major step to getting your new controller installed and running. 
 
Troubleshooting 
There is little that can have gone wrong up to this point. If you are not getting the results 
described, changes are you have the wrong voltage or you have the +24V and the 24V 



gnd reversed. Either of these mean you skipped step 3 – verifying that it is right. 
(Thought you would not get caught, didn’t you!) 
 
If you did everything right, then it should be working. I believe Marco has said that they 
QA every board before it goes out. If still having issues, please contact Light Object. 
Step B - Installing the Software and Connecting the Computer to the Controller 
 
It may seem a bit odd that we are putting both the software and a physical connection in 
to the same major step discussion. As it turns out, the act of plugging in the USB cable 
between the computer and the controller is what actually causes the computer to attempt 
to install a portion of the necessary software. 
 
Remember our assumption that you had Corel Draw already installed and operational? 
All meaningful communications with the Controller Board are done from within Corel 
Draw. So, if you skipped over that, it is time to go back and do it. (I’ll wait here!) 
 
OK. Let’s move on. As I just said, everything we need to do to get the controller 
configured for our laser is communicated via Corel Draw. Corel Draw will actually be 
talking to the controller via a special plug-in module. And for Corel Draw to even 
recognize the plug-in module, it needs to have that feature turned on. 
 
I am going to outline the steps for getting the feature activated and the plug-in module 
installed in version X4 of Corel Draw. I believe this will work equally well for version 
X3. If you are using version 11 or 12, you can simply follow the directions provided by 
Light Object, starting at section 1.3, steps 1 and 2 (page 1 and 2) of the User’s Manual. 
Stop immediately after step 2 (2.3 – closing Corel Draw) and come back. Meanwhile, we 
are going to go ahead with our X3/4 instructions for doing the same thing. 
 
IF you are using Corel Draw Version X3 or X4 

1. Launch Corel Draw 
2. Create a new (blank) document (can’t get at necessary options without an open 

document). 
3. Select Customization… from the Tools menu. 
4. In the dialog window that opens, click on Command Bars 
5. Click on Macros (to add a checkmark, if already checked, leave it alone) 
6. Click the OK button. 

 



 
 
Somewhere in the Corel Draw workspace, you will see a new small toolbar that looks 
like this. 
 

 
 

7. Click (in the title area of this toolbar) and drag it to any empty place in any of the 
other toolbars at the top of your window. (We won’t actually be using it, but it 
needs to be “open” to get the rest of our software to work.) 

8. Close Corel Draw. (The macro toolbar will automatically return each time we 
launch Corel Draw from now on.) 

 
Now it is time to actually install the plug in mentioned earlier. 
 

9. In the software package from Light Object, there is an application named 
TZSetup. (The older documentation refers to this as Rd_Setup. It has been 
renamed.) Double-click this application to launch the installer.  
NOTE – If you get a security warning, it is OK and you should click Run. 

 
 The install dialog will come up in Chinese and look like this 

 

 
 

10. Select English from the Dropdown menu. 



11. Click Install 
 

                         
 

12. In the results dialog, click OK. 
 

                     
 

 Both dialog boxes will now close. 
 

13. Connect the USB cable into the Controller Board. 
14. Turn power ON to the 24V dc power supply (so the controller will be powered 

for the next steps). 
15. Connect the USB cable into the Computer. 

 
At this point, you may hear an audible tone from the computer and you may see a 
notification in the tool tray at the bottom right corner of your screen, indicating that new 
hardware has been found.  
 
(NOTE – I do not have visuals available for this right now. Will try to get and install 
here later.) 
 
Within a few seconds, you should get a dialog box open that talks about installing the 
drivers for this device. It will be asking whether you have a CD with the software. You 
want to set the dialog to include a custom location to search for the software. That custom 
location should be the folder (from Light Object) that contains the DSP drivers, 
depending on your operating system. It will be named USB_Driver-WinXP2K for 
Windows 2000 or XP or USBDRVE-Vista for Vista (and possibly Windows 7?).  
 

16. Once you have the custom location set, let the dialog continue on to do the install 
for you. 

17. Close the driver installation dialog. 
 



If these system did not ask to install the software (or did not recognize that you had 
attached a new device), it is likely that you do not have the controller board powered on 
and the computer does not know it exists. 
 

18. Launch Corel Draw again. 
19. From the Tools Menu, select Customization… 

 
 

20. Click on Commands (NOT the Command Bars like before). 
21. From the popup list (at top) select Macros 
22. Click and drag the Laser.UserInit item outside of the dialog window into any 

part of the Corel Draw work area. 
23. Then click OK to close the dialog window. 
24. In the small toolbar window that opens, double-click the one and only tool that 

appears. 

                                                 
25. There will be anther command bar open. Click and drag it’s title area to move it 

to any open space in the command bar area at the top of the Corel Draw window 
(just like we did earlier with the Macro command bar). 

                                            
 



26. Close the remaining command tool bar window (with the single tool in it) by 
clicking the X in the upper right corner. 
 
We’re almost done with the software install. So hang in there. 
 

27. Click the Settings tool in the Laser command bar we just installed. 
 

                                             
Note: IF you get an error message saying Machine Connect, it means your USB is 
not connected to the Controller Board OR your power is off to the Controller 
Board. Make sure it is power ON and connected to your computer. 
 

28. In the dialog window that opens, verify that “AI – Adobe Illustrator” is selected. 
29. Verify (change if necessary) that the language is set to English. 
30. Then click OK to close the dialog. 

 

                        
 

 
That’s it for the software install. Next we will learn the correct order to make and 
configure the remaining hardware and software settings. 
 
Step C - Connect Remaining Hardware and Set Laser and Machine Parameters 
This is surely going to be the most tedious and time-consuming part. It is also the part 
that allows me the least amount of specificity. Your laser may be entirely different than 



mine. It may also be virtually identical, regardless of where you bought it. As I 
mentioned earlier, I purchased mine from the very good folks at All Image Printing. 
They, however, did not manufacture it. It was actually manufactured by YingHe 
company in China. They manufacture for a number of distributors, with only minor 
differences from one distributor to another. They all look pretty much alike. Here is a 
promo photo from AIP of mine. 
 

 
 
Look especially at the button panel configuration. If yours is the same, chances are we 
have the same basic machine. 
 
Regardless of whether our lasers are the same or not, much of what you need to do now 
requires eyes-on to get the job done. That doesn’t mean this guide is not going to be 
useful. After stumbling for several hours myself, I believe I can now give you come 
critically important help; specifically, I can (and will) give you the necessary order of 
operations to ensure that you get everything set up quickly, and SAFELY. You don’t 
want to destroy your laser with run-away electronics. 
 
Overall, we plan to do the following major steps. 

1. Connect the limit switches and set their polarity for correct operation. 
2. Connect the drivers and drive motors and set their Direction Polarity. 
3. Set the Keying Direction. 
4. Set the Length (adjust step distance to ensure that the output is same size as 

input). 
5. Set the maximum size of your work area. 

 
Along the way, we will also discuss the concepts of max speed and acceleration. 
 
You MAY want to refer to the User’s Manual as we work through these items. That is 
fine to do. Just be sure to use this document for the order of operations.  
 
Limit Switches 
Most computer driven machines have limit switches – some means of detecting when a 
moving part (in this case, the laser head) reaches some physical limit. At the very least, 
most lasers have one set of limit switches located at the 0,0 (0 mm in the X direction, and 
0 mm in the Y direction). When these limit switches are engaged by the moving laser 



head, a signal is sent to the Controller Board that lets it know that the head is now in the 
“home” or “machine origin” position. When the Controller Board receives that signal, it 
knows it is time to cease sending movement signals to the motor drivers. This prevents 
the head from crashing into the sides of the machine work area. So, it is good and wise 
that we set them up first. 
 
All limit switch connections to the Controller Board are made in on one connector plug. 
 

 
 
There are many different types of limit switches, all working somewhat differently. They 
may be mechanical (physical contact required to engage), or they may be optical, 
requiring only an interruption of an internally-generated light source, usually by a thin 
metal “blade” that passes through the beam of light it is internally generating and reading. 
Either way, it is likely you are going to need some power passing through this switch to 
be either sent or stopped when the switch is engaged.  
 
The Controller Board provides both +5V dc and Ground connections for your use. 

 
These are available on pins 6 and 1 respectfully, of the same connector. In other words, if 
your switches needs power, get the +5V from pin 6 and the Ground from pin 1. 
 
The return signal from your switches will be tied to pins 4 (X) and 2 (Y). 
 

a. At this point, you need to connect your home limit switches to the appropriate 
pins of the connector. 

 
The graphic above shows that a “Signal LOW (gnd)” is expected whenever a home limit 
switch is engaged. There is a very real possibility that your limit switches actually do the 
opposite. In other words, they are already at ground, but go high (between 2.4 and 5 
volts) when engaged. This is not a problem, as the Controller Board can be taught to 
adapt its behavior accordingly.  
 
But how do you know whether you need to tell it to adapt or not? It is really quite easy. 
 
Each of the limit signal connectors (pins) has an indicator LED that lights up (Red) 
whenever it is receiving a Signal LOW (gnd) signal. Conversely, when receiving a Signal 
HI (between 2.4 and 5 volts), the LED is no longer lit. So, all we have to do is power up, 
move the laser head (by hand), and observe the indicator LEDs. Let’s do that now. 
 



b. Turn the power on to the Controller Board. If you used power from the limits 
connector pins 1 and 6 to power the limit switches, they should also be power up. 

c. Move the laser head (by hand) to someplace near the middle of the work area. 
(We can do this manually, because the drive motors and drivers are not yet 
connected.) 

d. Observe the row of indicator LEDs just above the connector. 
 
IF none of the LEDs are lit, then your switches will likely send the desired Signal 
LOW (gnd) signal when the switch is engaged. (We’ll verify this in a moment.) 
 

                    
 
IF the LEDs for pins 2 and 4 are lit (Red), then your switches are likely sending 
the Signal LOW (gnd) signal when NOT engaged. (We’ll verify this in a next.)  
 

                    
e. Verify our preliminary findings. 

1) Move the laser head (by hand) to engage ONE (x or y, doesn’t matter) of 
the home limit switches. 

2) Observe the LED associated with that limit switch. It should change state. 
If it was previously unlit, it should now be lit. If it was previously lit, the 
light should have now gone out. IF the LED did NOT CHANGE 
STATE, then you have a wiring issue; go back and correct it before 
moving on. 

3) Move the laser head (by hand) to engage the OTHER limit switch. 
4) Observe the LED associate with that limit switch and see that is behaves 

like the first one. 
 
NOTE: Regardless of which way your limit switches are working, they 
should change state as you engage the switch and flip back again when 
you disengage the switch (move away from it). If they are NO changing 
state, fix any wiring issues. We can’t wire up the drive motors until it is 
safe to do so, and it is not safe until the limit switches function 
correctly. 
 



5) Make a note of which way your limit switches work. 
IF engaging switch turn LED ON – then your limit switch polarity is 
 NEGATIVE. 
IF engaging the switch turns LED OFF – then your limit switch polarity 
is  POSITIVE. 

f. If your polarity is Negative, you are finished with the limit switch setup. 
If your polarity is Positive, you need to tell the Controller Board to adapt it 
behavior accordingly. We’ll do that now. 

 
In order to make ANY changes to the Controller Board, we need to revisit 
Corel Draw. Remember that I said that all communication with the Controller 
Board is done via the plug-in module we previously installed in Corel Draw? 
It is time to learn how that works. 

 
1) Launch Corel Draw (if not already running). 
2) Verify that the Controller Board is also powered on and connected. 
3) In the laser command bar, click the Laser Running tool. 

 

                          
4) In the dialog window that opens, click the Machine Para. tab.  
5) Click the Read button at the bottom of the dialog window. This will bring 

in the current board setting. You should get a little message box telling 
you that it read successfully. Just dismiss this message box. 
 
Important – until you have done so, the Write button will not be 
available to you, so you won’t be about the send your changes to the 
board.  

6) We want to change the Limit Polarity (because we found that ours is 
Positive and the default is set for Negative). Above the read/write buttons 
is a list of parameters that can be set for any axis. The currently selected 
axis is near the top (probably set to X). Find the Limit Polarity entry and 
change it to Positive. 

7) Change the Axis we are working with (to Y). 
8) Change its Limit Polarity to Positive, as well. 
9) Click the Write button. (If it is grayed out and disabled, you forgot to 

Read in the current settings – step 5 above.) 
10) You will be asked for a password to authorize the changes 

 
 The password is gxfc88 
 
It is case sensitive enter password exactly as you see here. 



11) You should get a message box indicating success. Dismiss the message 
box. 

That’s it for wiring and setting the limit switches. If you have additional limit 
switches (for Max X and Max Y), you can wire them up similarly using pins 3 
and 5 of the limits connector. 
 

Connecting the drivers and drive motors and setting their Direction Polarity 
This is likely to be the most time-consuming part of the whole process. Not because it is 
so hard, but because there are lots of wires to connect. 
 
I can’t begin to tell you how to wire up every different kind of motor driver and drive 
motor. There are too many possibilities. So I am going to discuss the wiring using the 
motor driver I used, the PSD5042-2P, which is also from Light Object. 
 

 
 
 
To wire up this motor driver, you need to make the following connections. 
 

Make sure the controller and power supply are OFF  
before making any connections. 

 
Connections to DSP Controller Board (using upper connection block in picture). 
  
      Motor Driver      DSP Controller 
 PUL+   Pin 4 PWM- (other drivers may call this “Step-”) 
 PUL-   Pin 5 PWM+ (other drivers may call this “Step+”) 
 DIR-   Pin 3 DIR- 
 DIR+   Pin 2 DIR+ 
 
I know – the +/- are counter intuitive, but the above IS CORRECT, for this driver at least. 
 



Connections to Drive Motors (using lower connection block in picture). 
 
 Motors likely have two pair of wires (total 4 wires). If you are not sure which two 
are paired, don’t worry too much about it. If mismatched, they simply won’t work. If 
matched, all will work well. 

Connect one pair to the A +/- combination. 
Connect the other pair to the B +/- combination. 

 
When we test, (soon), ff we find that nothing works, we simply swap any two wires. If 
we find it is working, but moving the wrong direction, we will change the Direction 
Polarity in the software. 
 
Connections to power (using the lower connection block in picture). 
 
 Connect the +V to +24V (24 to 50) from power supply. 
 Connect the Gnd to ground from power supply. 
 
That’s it for the physical connections. Now we want to test and set the Direction Polarity, 
is necessary, so everything is moving the right way. 
 
STOP. Before you move on, pull the lower (in picture) wiring connector on the Y motor 
driver. This will disconnect the power wiring between the driver and the motor. That 
means, when we apply power we can focus exclusively on only one axis (X). 
 
Here is our first test of the motor drivers and their wiring. 
 

a. Ensure the Y axis is disconnected at the motor driver (removing power lines as 
well as the motor wirings). 

b. Move (by hand) the laser head to the middle part of the laser work area. (The 
head should start moving as soon as we apply power to the Controller Board and 
the motor drivers; we need to have room for it move without crashing into 
anything.) 

c. If power supply for motors is different from power supply for controllers, turn 
motors power supply on. 

d. Turn on power to Controller Board. 
e. Observe which direction the head if moving. (Should be only the X axis 

moving.) 
 Is it moving TOWARD the Home Limit position,  
 or is it moving AWAY from the Home Limit position. 
 
 IF moving AWAY – Kill the power immediately, as it is moving the  
 wrong direction. We will fix this in the next step. 
 
 IF moving TOWARD – let it continue on to the X home position. When 
 it gets there, it SHOULD stop after sending the limit switch signal to the 
 Controller Board. BUT, be prepared to kill the power if it gets there 



 and does not stop – starts banging into the side. 
 
 Obviously, if the X axis does NOT move at all, BUT the Y DOES, you 
 have the X and Y reversed. Kill the power, swap the X and Y 
 connectors on the Controller Board, and start the testing again. 
 

f. Change the Direction Polarity (if necessary) in the software from within Corel 
Draw. 

 
1) Disconnect the X axis (the Y axis should have already been disconnected) 

from the Controller Board. Remember, every time we power up or reset 
the controller, the controller will attempt to “home” any connected motors 
and we already know it is running backwards. AFTER we adjust the 
Direction Polarity, we can plug it back in and test. 

2) Launch Corel Draw (if not already running). 
3) Verify that the Controller Board is also powered on and connected. 
4) In the laser command bar, click the Laser Running tool. 

 

                          
5) In the dialog window that opens, click the Machine Para. tab.  

 

 
(Note – this image is from the Light Object documentation and is slightly 
different form the current version, but for purposes of is setup guide, it is 
adequate for you to be able to locate the various parameters being 
discussed.) 



6) Click the Read button at the bottom of the dialog window. This will bring 
in the current board setting. You should get a little message box telling 
you that it read successfully. Just dismiss this message box. 
 
Important – until you have done so, the Write button will not be 
available to you, so you won’t be about the send your changes to the 
board.  
 

7) We want to change the Direction Polarity (because the head is moving 
the wrong way). Above the read/write buttons is a list of parameters that 
can be set for any axis. The currently selected axis is near the top 
(probably set to X). Find the Direction Polarity entry and change it to 
Positive. 
 
(NOTE – We will not automatically change the Y axis as we have not 
tested it yet. Unlike the Limit Polarity, where both will are likely to be 
the same, the Direction Polarity depends on how you wired it up. If 
you were consistent in your wire color ordering, X and Y could be the 
same, but best to test after we finish with the X.) 
 

8) Click the Write button. (If it is grayed out and disabled, you forgot to 
Read in the current settings – step 6 above.) 

9) You will be asked for a password to authorize the changes 
 
 The password is gxfc88 
 
It is case sensitive enter password exactly as you see here. 

10) You should get a message box indicating success. Dismiss the message 
box. 

 
Now you can power down the Controller Board, reconnect the X axis (only) and 
power up again. This time, the X axis SHOULD be moving the correct direction, 
towards your X home limit switch. In fact, since we already set the limit switches, 
the head should move until the limit switch is engaged, and then stop nicely. 
 
The next thing to set up is the Keypad direction polarity for the X axis. This is 
going to be very similar to the Limit Polarity and the Direction Polarity we 
already tested and fixed, if necessary. 
 
To test the Keypad direction: 

1) Make sure you have the X axis (only) connected. 
2) Power on the Controller board (or press the Reset button on the 

controller, if it is already powered up). 
3) Press one of the horizontal (left or right) keys on the Control Display 

board. If your “Home” limit for X is at the Left, then press the Right 
Arrow. 



4) Observe if the laser head moves AWAY from the home limit.  
 
If limit at left and you press right key and head moves right, you are 
done. 
 
If head does not move, try pressing the other direction. 
 
If head does not move, regardless of the direction you push, you 
probably did not the get X axis reconnected, or the Controller Board 
power is not on. 
 

5) IF head moves opposite of the direction you are pushing, you need to 
change the Keypad Polarity. This is does in the same manner as we 
changed the Limit Polarity and the Direction Polarity. 
 
From this point on, I will NOT be repeating the directions for making 
changes. Simply refer to the previous changes. You should have the 
hang of it now. 

 
OK. There are still a couple of configuration items to verify, but first, go through all the 
above steps with the Y axis, so that we are confident that for BOTH X and Y axes, the 
limit switches work correctly, the head moves the correct direction on power 
on/reset, and the head moves correctly when we press any of the keypad direction 
keys. 
Note: At this point (or possibly even earlier), it is possible that the head is moving 
erratically, either at power on/reset or when pressing the direction keys. There are two 
primary causes of this. 1) The max and/or acceleration rates are too high, or 2) the step 
size is too small (meaning it thinks it is only trying to move a very small distance, but the 
actual distance the head is trying to move is very large).  
 
The first possible cause is easy to fix. Just use our usual parameter changing technique 
and reduce the max speed (down to about 50 mm/s for now), and the acceleration (down 
to about 1000 mm/s/s for now). After everything else is done, you can go back and fine 
tune the max speed and the acceleration speed. 
 
The second issue is a little trickier, but it is time to be working calibrating our step 
distance anyway. 
 
Before you can calibrate the step distance, you must have the laser power supply 
connected to the controller board. The way you connect the laser power supply to the 
controller board depends on the type of laser power supply you have. The Basic 
Minimum Wiring diagram from Light Object is ALMOST correct for wiring up their 
laser power supply when configured for WPM (preferred method). Unfortunately, the 
controller board has changed since that documentation was produces, so it has a mistake 
in it. 
 



 
 
The TL terminal on the power supply is NOT connected to pin 2 of the Controller 
Board laser terminal. Rather, it now needs to be connected to pin 3. 
 
If you have a different power supply, you are welcome to contact me and I will try to 
help you out (no promises about if I will be able to do so). 
 
Hopefully, you have the laser connected and working. If you have it connected but not 
tested yet, just power everything up and press the Laser button on the Control Display 
panel. That should fire the laser. 
 
Now we can actually test to see if the head is moving the correct distance or not. 
 
The documentation from Light Object actually does a pretty good job of telling you how 
to test and adjust the step size, so I am not going to repeat it all hear. The is one 
exception, thought. It suggests that you use a large test rectangle. Don’t do that yet! Start 
with a small one, instead. If your test rectangle is too large, and your step size is too 
small, you will send your laser head crashing into the X or Y maximum walls. Start with 
a 20mm x 20mm square for the first test. Then, AFTER you have the step size set close to 
correct, you can retest with something larger (250,250).  
 
Now you have the step size correct. There is really only one additional item to get right as 
soon as possible, the maximum travel in both the X and Y directions. Just like the limit 
switches that stop the head movement at the Home position (0,0), setting the maximum 
distance the head can travel will prevent you from crashing when you inadvertently tell it  
move beyond the limits of your workspace. 
 



I simply measured (manually) the maximum travel in each direction, and set the values 
accordingly. Then tested to see what would happen if I tried to move it “too” far. Works 
great. 
 
Where to Go from Here! 
If you successfully followed everything, you should now have your laser converted to use 
the DSP Controller Board from Light Object. Specifically, you should: 

 Have the limit switches wired and configured and working properly. 
 Have the X and Y drivers connected to the Controller Board. 
 Have the X and Y motors connected to the X and Y drivers and working 

correctly. 
 Have the X and Y step distances calibrated. 
 Have the Laser power supply connected and working properly. 

 
Obviously, there has been lots of room for mismatching between my experiences and 
equipment and your experiences and equipment. This was not intended to the perfect 
solution for all situations, but only a helpful guide to your thinking and general process 
that will prevent you from too many crashes. 
 
If you find something specifically wrong (meaning untrue, not just incorrect for YOUR 
situation), please let me know. If you wish to extend this document and add specific 
information that matches different equipment of situations, by all means let me know. 
 
Most important, realize that the DSP Controller form Light Object is, dollar-for-dollar, 
probably the best value you will find. It definitely brings you of the hobby environment 
and into the commercial world. I truly hope you enjoy it as much as I am. 


