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Congratulations! 

Congratulations on purchasing your MachMotion CNC control. All our controls have been designed to be plug-in-
play as much as possible to make it easy for you to install. In this Quick Start Manual we give you all the tools 
you need get started with your X15-110.  
 
We hope that this installation can be as quick and easy for you as possible. If you have any questions, please do 
not hesitate to give us a call.  
 
Sincerely, 
 
The MachMotion Team 
http://www.machmotion.com 
14518 County Road 7240, Newburg, MO 65550 
(573) 368-7399 ω Fax (573) 341-2672  
 
 

  

http://www.machmotion.com/
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Getting Started 

Reviewing Your Package 
If you have not already, begin by opening up the package containing your control.  

Remove all the contents from the plastic bag. 

Next locate the following items:  

ü X15-110 Control 

ü Power Cable 

ü White Envelope  

The envelope contains copies of the software installed on your control. 

Make sure to store the envelope in a safe location for future use in case 

something ever goes wrong.  

 

Figure 2 Envelope 

  

Figure 1 Power Cable 
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Mounting Your Control 

Now you are ready to mount your control. The X15-110 has one mounting hole on each corner and can be 

mounted directly on any flat surface as shown below: 

 

 

Figure 3 Mounting 

 

Below is a possible mounting location for your X15-110 control. 

 

Figure 4 X15-110 Mounted 
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Setting up Your Control 

After mounting your control, it is time to connect your monitor, keyboard, and mouse. Note that the keyboard 

and mouse can be connected with USB or PS2 cables. Your cables should not be any longer than 15ft. Follow the 

drawing below.  
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To turn on your control, connect a momentary push button to the pins on the PC Start connector.  Your control 

will turn on after the PC Start wires are momentarily connected. 

 

 

 

 

Figure 5 PC Start 

Now with your PC start switch wired up, you are ready to turn on your control.  

 

 

 

 

 

 

 

 

 

 

 

 

 

PC Start 
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Starting Your Control 

Supplying  Power  
To power your control, plug the black cable found in the control box into 115VAC. The other end of the cable 

should be plugged into the connector inside the hole on the top of the control as shown below: 

 

Figure 6 Power Cable 

Turning on Your Computer  
Press the momentary switch which you just installed to start your computer. 

Starting the Mach3 Software  
The Mach3 software comes with three profiles, Mach3 Mill, Mach3 Plasma, and Mach3 Turn. Depending on 

what kind of machine you have, double click on the correct shortcut. Below are pictures of each profileΩǎ 

shortcut: 

 

                                   Figure 8 Profiles 

On your desktop you will also find a shortcut for Mach3 Loader. This allows you to load any of the profiles from 

one location. Double clicking on the Mach3 Loader shortcut opens the following window: 

Figure 7 Mach3 Loader 
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Figure 9 Loader 

After double clicking on a profile or opening a profile from Mach3 Loader, a window will come up asking you to 

agree to its legal notice.   

 

Figure 10 Legal Notice 
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wŜŀŘ ǘƘŜ ƭŜƎŀƭ ƴƻǘƛŎŜ ŀƴŘ ŎƭƛŎƪ ƻƴ ǘƘŜ ŎƘŜŎƪ ōƻȄ άPlease do not ask this again, I will always agree.έ ¢ƘŜƴ ǇǊŜǎǎ I 

agree to all terms of this agreement. 

Next you will see Mach3 loading.  

 

Figure 11 Mach3 

If you loaded Mach3 Mill and if you had purchased our ultimate screen, you will see the following window: 

 

Figure 12 Mach3 Mill 
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Make sure to click the RESET button before continuing.  

 

                                                                                            Figure 13 RESET 

Note: For more information on how to run the Mach3, please see page 27 For learning how to use the Mach3 

software. 
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Configuring Your Control 

X15-110 Layout  
Below is a diagram of all the different ports on your control with a brief description of each.  

 

1. Power Board 

Three power supplies (24VDC, 12VDC, & 

5VDC) for any application. The 24VDC 

supply powers the MachMotion IO6 

Breakout Board.  

2. Power Cable 

115VAC-220VAC power for the control.  

3. PC Start 

To start the control, connect these two pins 

together with a momentary push button 

switch.  

4. PS2 Ports 

These can be used to plug in an older 

keyboard and mouse.  

5. Parallel Port 

This can be used for any application. 

6. Ethernet Port 

This port is used to connect to the  

Interpreter 1000 or to a local Ethernet 

Network.  

7. Serial Port 

This can be used for any application. 

However, in many of our systems this is 

used to communicate with a PLC.  

8. Monitor Connector 

This is used to connect your control to a 

monitor with a standard XXX cable.  

9. Audio 

These are your standard audio outputs. 

10. USB Ports 

These ports are used for your keyboard, 

mouse, operator panel, file transfer, and 

more.   

11. Fan Connectors 

These connectors supply 12VDC for two 

small fans.  
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Breakout Board  
On the back of your control is a MachMotion breakout board.  

 

Figure 14 Breakout Board on Control 

All your drives and external I/O will be wired into the breakout board shown in the picture below. 

 

Figure 15 Breakout Board  

Note: For more information about the breakout board see the section For setting up your control on page 27. 

Setting up  Your Axes  
Begin by plugging in your drives. The first 6 mod jacks labeled Axis 1(X) ς Axis 6(c/w) of the 8 jack module 

provide differential step and direction outputs for your servo drives. The mod jack for axis 1 is located on the 

bottom row of jacks as shown below. 
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Figure 16 Drive Cables 

Plug in your drive cables into the desired mod jacks.  The cables can be plugged into any mod jack as long as you 

configure the Mach3 software accordingly. 

Enabling  Axes 
After your drives are plugged in, enable your axes in the following way:  

1. On the menu bar, click Config and then Ports and Pins as shown below. A window called Engine 

/ƻƴŦƛƎǳǊŀǘƛƻƴΧ Ports and Pins will pop up. 

 

 

Figure 17 Ports and Pins 

2. Select the Motor Outputs tab and you will see the axis setup as pictured below.  

Axis 1 (X) 
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Figure 18 Axis Setup 

3. /ƭƛŎƪ ƻƴ ǘƘŜ ǊŜŘ άXέ ǘƻ ŜƴŀōƭŜ ŀƴ ŀȄƛǎΦ LŦ ǘƘŜǊŜ ƛǎ ŀ ƎǊŜŜƴ ŎƘŜŎƪ ƳŀǊƪ ƴŜȄǘ ǘƻ ǘƘŜ ŀȄƛǎΣ ǘƘŜ ŀȄƛǎ ƛǎ ŜƴŀōƭŜŘ 

already.  

 

Figure 19 Axes Enabled 

4. Press Apply and then OK. Your motors should now be able to run! 

For example, in Figure 19 the X and Y axes and the spindle are enabled. Do not change the Step Pin#, Dir Pin# or 

any of the other fields.  
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******************************************************************** ********  

Warning  

You could crash your machine very easily. No limit switches have been setup and your 

units have not been configured yet.  

****************************************************************************  

Reversing Direction  
If an axis moves the wrong direction, you can reverse the direction in the Mach3 software.  

1. Navigate to the menu bar and click Config -> Homing/Limits. 

 

Figure 20 Homing & Limits 

You will see the following window come up: 
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2. Under the Reversed ŎƻƭǳƳƴ ŎƭƛŎƪ ƻƴ ǘƘŜ ǊŜŘ άXέ ƛŦ ǘƘŜ ŀȄƛǎ ƴŜŜŘǎ ǘƻ ōŜ ǊŜǾŜǊǎŜŘΦ  

 

3. After making all your changes, press OK.  

Your axis will now move in the opposite direction than it did before. 

 

Setting up Your Spindle  

With V ariable Frequency Drive (VFD) from MachMotion  
If you purchased a VFD from MachMotion, setting up your spindle is extremely simple. Plug the control cable 

into the Spindle Control mod jack and the spindle feed back into the Spindle Encoder (Enc) mod jack.  

 

 

Figure 21 Spindle Mod Jacks 

Now you are ready to setup the maximum speed. See Setting Max Pulley Speed below. 

Note: Spindle feedback is only needed if you will be threading. If you will not be threading, do not worry about 

the Spindle Encoder mod jack.  

  

Spindle Enc 

xis 1 (X)  

Spindle Control 



23 | P a g e 

 

With VFD Other Than from MachMotion  
Begin by wiring the CW and CCW connections on the black connector to the common on the VFD. Then wire up 

your analog, analog ground, and forward and reverse into the black connector. See Figure 22 below. 

 

Figure 22 VFD Not from MachMotion 
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Without VFD  
If you do not have a VFD, wire the spindle into the big black connecter as shown in Figure 23 below. Notice that 

24V is wired to the CW and CCW relay contacts on the top row of the black connector.  

 

Figure 23 Spindle 

Now you are ready to setup the max spindle speed. See Setting Max Pulley Speed below.  

Note: For a lathe with spindle feedback use NDX on the big black connector.  
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Setting up Pulleys  
Mach3 has many different pulleys for different gears on your spindle. If you are using a VFD, choose a separate 

pulley for low, medium, and high speeds. You can use as many pulleys as you want. 

For example, pulley one could be set to 75 to 300 RPM for low speed. The medium could go from 300 to 1200 

RPM and high speed could be from 1200 to 2400 RMP.  

To setup the spindle speed or to change pulleys, go to Config -> Spindle Pulleys.  

 

Figure 24 Spindle Pulleys 

 

Figure 25 Pulley Speed Setup 

Enter in your maximum and minimum speeds for each pulley. Then select the pulley you want to load and press 

OK.  

You can also change pulleys by using M41-M45. The macros can be used to just change pulleys in Mach3 or you 

could use them to automatically change gears on your machine. Outputs 12-16 are configured to shift between 

gears 1 and 5. To shift your machine into neutral, run M40. Open up the macros with the VB Script Editor for 

more details. 
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Setting Spindle  Speed 
To set the spindle speed, navigate to Prog Run and click on the Spindle S: user input. Enter your speed and press 

Send as shown in Figure 26.  

 

Figure 26 Setting up Spindle Speed 

bƻǘŜΥ LŦ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ǘƘŜ aŀŎƘaƻǘƛƻƴ ǎŎǊŜŜƴ ǎŜǘ, spindle speed can be changed right on the main screen of the 

Mill profile.  

 

Figure 27 Spindle Speed in RPM 

Set Spindle 

Speed Here 

Spindle Speed 

Press Send 
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Setting up Your Limits  and Homing  
The breakout board has 6 inputs for the limit and home switches. Each axis can use one input as shown below. 

 

Figure 28 Limit Switches in Series 

The inputs are 1-11 through 2-11 on the big green connector. Each input corresponds to an axis.  

Axis Pin Number  Axis Pin Number  
X 1-11 A 1-15 

Y 1-12 B 2-10 

Z 1-13 C 2-11 
Figure 29 Limit Switch Input Pins 

To wire up 24V limit/home switches, follow the steps outlined below. 

1. tƛŎƪ ǘǿƻ ƭƛƳƛǘ ǎǿƛǘŎƘŜǎ ŎƭƻǎŜǎǘ ǘƻ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ŀȄƛǎΩ ƳŀȄƛƳǳƳ ŀƴŘ ƳƛƴƛƳǳƳ ǘǊŀǾŜƭΦ  

 

2. Wire the two switches together in series as shown in Figure 28. Make sure to wire the switches using 

their normally closed contacts.  

 

3. Wire the remaining side of the first switch to 24V from the breakout board (see 24V Supply on Figure 

30).  

 

 

 

 

24V 

Pin 1-11 
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Figure 30 Where to Wire up Your Limit Switches 

4. Wire the remaining side of the limit/home switch into the correct input (see Figure 29). 

 

5. On the menu bar at the top of the screen select Config -> Ports and Pins (see Figure 17).  

 

6. Click on the Input Signals tab (See Figure 32). 

 

7. Enable your limit and home switches ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ ǊŜŘ άXέ ōȅ ǘƘŜ ǎƛƎƴŀƭΦ X++ is the forward limit, Xτis 

the backwards limit, and X Home is the homing switch (Figure 32).  

 

For example, to enable the Y ŦƻǊǿŀǊŘ ƭƛƳƛǘ ǎǿƛǘŎƘΣ ŎƭƛŎƪ ƻƴ ǘƘŜ ά·έ ƛƴ ǘƘŜ ŦƛǊǎǘ ŎƻƭǳƳƴ ƻƴ ǘƘŜ ¸ҌҌ ǊƻǿΦ 

¢ƘŜ άXέ ǿƛƭƭ ŎƘŀƴƎŜ ǘƻ ŀ ŎƘŜŎƪ ƳŀǊƪ ǎƘƻǿƛƴƎ ǘƘŀǘ the limit is enabled. You can also scroll down to view 

more input signals.  

 

8. Check to make sure your port and pin number for that signal is correct. If the input is labeled 1-12, the 

pin is 12 and the port is 1 (Figure 31). The first column to the right of the Enabled column is the Port 

number and the next column is the Pin Number. 

24V Supply 

Inputs 1-11 to 2-11 

 

Inputs 
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Figure 31 Limit Switches Ports and Pins Configuration 

9. Setup the active state. Under the active low column you can change the active state by clicking on the 

άXέ ƻǊ ŎƘŜŎƪ ƳŀǊƪΦ For normally open connections, the green check mark should be used. Accordingly 

ŦƻǊ ƴƻǊƳŀƭƭȅ ŎƭƻǎŜŘ ǎǿƛǘŎƘŜǎΣ ǘƘŜ ǊŜŘ άXέ should be selected. If your limits are wired as shown in Figure 

28 then ǘƘƛǎ ŎƻƭǳƳƴ ǎƘƻǳƭŘ ƘŀǾŜ ǘƘŜ ǊŜŘ άXέ. 

 

10. When you are finished setting up your limit and home switches, press Apply and then Ok. 

 

Figure 32 Input Signals 

For example, the configuration above only has X and Y limit and home switches enabled. All of them are wired 

normally closed. The port and pin for X is port 1 pin 11 and for Y it is port 1 pin 12. Notice that all the limit 

switches and the home switch for an axis have the same port and pin numbers.  

Now your limit and homing switches are setup correctly. It is time to finish setting up homing.  

1. On the sub menu click the Ref Home button as shown below. 



30 | P a g e 

 

 

Figure 33 Home Machine 

2. Home your machine. You can either select Ref Home which will reference all the axes at once or you can 

individually reference each axis. Notice which axes home in the wrong direction. 

 

Figure 34 Reference Buttons 

When an axis is homed, the label (X, Y, Z, etc) at the top of the Prog Run screen will turn green.  
 

3. Open to the menu bar and click Config -> Homing/Limits (Figure 20). The Motor Home/Soft  Limits 

window will come up as shown below. 

 

Reference/ Home 
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Figure 35 Motor Home/Soft Limits 

4. LŦ ŀƴȅ ƻŦ ǘƘŜ ŀȄŜǎ ƘƻƳŜŘ ƛƴ ǘƘŜ ǿǊƻƴƎ ŘƛǊŜŎǘƛƻƴΣ ŎƭƛŎƪ ƻƴ ǘƘŜ ǊŜŘ άXέ ƴŜȄǘ ǘƻ ǘƘŜ ŀȄƛǎΦ  

 

5. Set the speed of the axis by changing the percentage under the Speed % column.  

 

6. Enter in the distance that the machine will move after it hits a limit switch by adjusting the Home Off 

column. If you want the machine to stop on the switch, leave that value to zero.  

Homing on your machine should now be completely set up.  

 

Setting up Your Soft Limits  
To setup the soft limits, follow the procedure outlined below. 

1. Home your machine as shown in Setting up Your Limits and Homing.  

 

2. Navigate to the Offsets screen as shown below.  
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Figure 36 Offsets Screen 

3. Jog your machine to the farthest limits on both axes. Record the exact positions (maximum and 

minimum) as shown by the Machine Coordinates (See Figure 36). 

 

4. Open to the menu bar and click Config -> Homing/Limits (Figure 20). The Motor Home/Soft  Limits 

window will come up (See Figure 35). 

 

5. For each axis enter in your soft maximum and minimum limits in Soft Max and the Soft Min respectively.  

 

6. Press OK 

 

Machine 

Coordinates 
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Figure 37 Soft Limits 

In the figure above the Y maximum soft limit is 63.7 in/mm and the minimum limit is -3.25 in/mm. Also the X 

axis is reversed.  

7. Go to the Offsets page and click on the Soft Limit button. The button will turn green. See Figure 38  

below. Now when you are jogging, your machine will stop when it hits a soft limit. 

 

Figure 38 Soft Limits on MachMotion Screen 




































