
X-LDM-AE Series User's Manual 
Ultra precision linear motor stages with built-in controllers 

          

Disclaimer 

Zaber’s devices are not intended for use in any critical medical, aviation, or military applications 
or situations where a product's use or failure could cause personal injury, death, or damage to 
property. Zaber disclaims any and all liability for injury or other damages resulting from the use 
of our products.  

Precautions 

Zaber’s motion control devices are precision instruments and must be handled with care. In 
particular, moving parts must be treated with care. Avoid axial loads in excess of the rated 
thrust load, axial and radial impact, dust and other contaminants and damage to the drive 
components. These will reduce the performance of the device below stated specifications.  

Contamination could impact the performance of the X-LDM-AE stage. Avoid introduction of 
ferro-magnetic particles to the stage, and contact with, or contamination of, the encoder scale.  

Mounting and Maintenance Hazard! For operator safety, the X-LDM-AE should always be 

un-powered during all cleaning, maintenance, and stage or load mounting operations. A 
powered stage could exert high forces and move at high speeds very suddenly if accidentally 
given a move or force command.  

Shipping Safety 



             

Upon receipt of the stage, remove the shipping security hardware before attempting to power-up the 
stage. Once removed, retain the security hardware for future use.  
If transporting or shipping the stage, the shipping security hardware should be re-installed as shown to 
ensure the stage does not sustain damage.  

Important Precautions for Use 

Strong Magnets! The X-LDM-AE stages contain strong magnets that could affect 

pacemaker function. Pacemaker users should stay at least 20 cm away from the stages. The 
magnets can also attract nearby magnetic objects.  

Secure Stage Mounting Required! The X-LDM-AE stages can shake and vibrate during 

operation due to high inertia. The stages must always be securely mounted to a work surface 
during operation. See #Physical_Installation for information on stage mounting.  

Back-driving Hazard! Linear motor stages require current to the motor coils to provide a 

force to maintain position and/or support a load. If power is removed, or force or current 
commands are changed, the carriage may move suddenly or in an uncontrolled manner. The X-
LDM-AE stage is not intended for load lifting operations due to the risk of uncontrolled motion if 
driver power is removed.  

Collision Hazard! Provide a safe distance around the stage and its load to allow for 

unobstructed full travel movements between travel end-stop bumpers. Ensure that a positional 
overshoot or unexpected motion couldn't result in a collision hazard.  



Important: The X-LDM-AE stage should be homed immediately upon power-up. Behavior 
may appear jerky during homing. Once the stage has been homed, motion will be controlled 
and smooth.  

Important: The X-LDM-AE is a servo device, meaning that its performance is dependent 
on proper tuning of the servo parameters for the given load. The use of incorrect servo 
parameters may reduce the device’s performance in operation. Incorrect tuning may also result 
in unstable operation, which can cause unexpected rapid motion of the device, leading to 
reduced device lifetime and user injury. When the operating load on the device is changed, the 
tuning parameters should be updated to match. For details see the servo tuning guidelines.  

Important: The X-LDM-AE offers operation in force-control mode. It is possible to 
command unrestricted free accelerations of the device from one end of travel to the other. The 
soft stops at the end of travel built into the X-LDM-AE stages are not designed to absorb the full 
kinetic energy of the device under these conditions, and damage to the device can occur as a 
result of the shock forces developed during impact. If the stage is intended to be used in this 
manner, it is recommended to use external soft-stops.  

Lubrication and Cleaning 

X-LDM-AE devices use cross roller bearing linear guides to support and guide the stage top of 
the device. These linear guides require lubrication in order to achieve the longest possible 
lifetime at the highest possible performance. For operation in clean environments, it is 
recommended to lubricate the linear guides annually or every 500km, whichever comes first. 
For applications in dirty environments or applications with extremely high duty cycles, more 
frequent inspection and lubrication is recommended. For longest lubrication intervals, we 
recommend lubricating guides with Kluberplex BEM 34-132 grease. All guides come pre-
lubricated and are ready to go out of the box.  

If X-LDM-AE devices are used in applications where only a small portion of the travel range is 
used, it is recommended to occasionally drive the stage throughout its full travel range to 
maintain an even lubrication film over the entire guide surface.  



          

1. Remove power to the device before attempting to lubricate.  
2. Manually move the stage to a travel limit to expose the linear guides.  
3. Using a lint free cloth, wipe away any old grease and debris on the v-channels of the guides. Wipe 
towards the outside of the stage so debris is not pushed into the roller bearings.  
4. Apply a thin strip of lubricant over the entire exposed length of the v-channels with a syringe.  
5. Manually move the stage to the opposite travel limit and repeat steps 3 and 4 on the opposite side.  
6. Manually move the stage throughout its full travel range a few times to evenly distribute the lubricant.  

Noise Emissions 

The A-weighted emission sound pressure level (SPL) of this device does not exceed 70 dB(A) 
during intended use.  

Conventions used throughout this document 

Fixed width type indicates communication to and from a device. The symbol indicates a 
carriage return, which can be achieved by pressing enter when using a terminal program.  

Quick Tutorial 

We recommend using Zaber Console to communicate with the device(s). For other software 
options, see the Software page. Please refer to the Protocol Manual for more detailed 
information on the available commands.  

Initial Set-up 



 

Daisy chain all integrated devices together using the RS-232 "Prev" and "Next" connectors (see 
Daisy-Chaining Devices for more details). Next, supply power to one or more devices. Many 
products share power through the daisy-chain cables. The power indicator on each should 
light up.  

Turn the knob to move a device. Most devices will only move in one direction until they reach a 
home sensor at one limit of travel. Then they will move in both directions over full travel.  

Download and install Zaber Console. Start Zaber Console and select the communications port 
the first controller is connected to. For instructions on how to find the available 
communication ports on your system, please refer to: Appendix A - Available 
Communications Ports.  

From the Console, issue a renumber command to all devices (Zaber Console may prompt you 
to do this also). The first device in the chain (closest to the computer) will become Device 1, 
the next will become Device 2, and so on.  

Initialization 

Every time the device is powered up or reset, the device should be returned to the home 
position. This is achieved by sending the home command to the individual unit or all units. Until 
this is done, most devices will only allow motion in one direction, towards the sensor.  

Using the Device 

Several commonly used ASCII commands are shown below. For a full list of available 
commands, please refer to the Protocol Manual.  



Command  Description  
/1 1 get pos   Query the current position of Device #1 Axis #1.  
/1 1 move 
abs 10000   

Move Device #1, Axis #1 to position 10000 encoder counts.  

/2 1 move rel -
12800   

Move Device #2, Axis #1 in the negative direction by 12800 encoder 
counts.  

/1 stop   
Decelerate and stop ALL axes on Device 1. 
An axis number of 0 or no axis number implies all axes on the device, or 
the device itself.  

/move vel 153600   
Move ALL devices and ALL axes in the positive direction at the speed 
153600. 
A device address of 0 or no device address implies all devices in the chain.  

Modifying Device Settings 

Here are some examples if you would like to customize particular device settings. Refer to the 
Protocol Manual for detailed descriptions of each setting.  

Command  Description  
/1 set maxspeed 100000   Set the speed of all axes on the device.  
/1 get maxspeed   Query the axes' speed.  
/1 system restore   Restore all the settings of Device 1 to the default.  

Device Overview 

Connectors 

All images are shown looking into the device.  

Power 

 

Pin Description  
1  24 - 48V  

2  
GND (Note: Zaber's power supplies ground 
this pin to AC Earth)  

Note: To prevent damage to the device due to static buildup, the device should be properly 
grounded. The power supplies Zaber provides for X-Series devices are non-isolated and thus 
ground the device chassis to Earth via the negative terminal of the power supply. If for any 
reason you are using an isolated power supply, please ensure your device is grounded by 
connecting the negative terminal of the power connector to AC Earth.  

RS-232 Communications 

Pin  Previous  Next   



 

1  Power  Power   

2  Ground  Ground   

3  Receive  Transmit   

4  Transmit  Receive   

Default Settings:  

Baud Rate: 115200  

Protocol: Zaber ASCII  

Specifications  

Supported Protocols: Zaber ASCII  

Supported Baudrates: 9600, 19200, 38400, 57600, 115200  

Bits: 8  

Parity: None  

Stop Bits: 1  

Flow Control: None  

Indicators 

Green - Power  

On: Controller is operational.  

Blinking at 2Hz: The power supply voltage or device temperature is out of range.  

Red - Error  

On/blinking: Device has lost its settings, or an error has occurred. Please contact Zaber 
Technical Support.  

Yellow - Communication/Busy  

On: Device is moving, or data is being transferred.  

Blinking: Device is under manual control via the knob (in Velocity mode). The blinking rate is 
proportional to movement speed.  



Blinking at fixed rate: Packet corruption has occurred for ASCII commands sent with a 
checksum.  

Blue - Slip/Stall  

On: The device is slipping.  

On-Off cycle every 2 sec: The device has stalled and stopped.  

Flashes: The stationary device has been forced out of position (2 short flashes every 1 sec), or 
the encoder has encountered a read error and raised the FQ warning flag (5 short flashes 
every 2 sec).  

Installation 

The X-LDM-AE can be connected to a computer as follows:  

Either plug the M8 to D-SUB serial adaptor (X-SDC) into the computer's serial port, or the M8 
to USB adaptor (X-USBDC) into one of your computer's USB ports, then attach the device to 
the adaptor. For the USB adaptor, new computers will often be able to install the necessary 
drivers automatically when the cable is plugged in for the first time. If the computer reports 
that the driver installation was unsuccessful, you can download the drivers for Windows, 
Mac, or Linux here. Installation instructions and troubleshooting information are available 
for each operating system here. You may need to use a cable extension to reach your 
computer. There is no need to power-down or reboot the computer.  

Connect the power plug of your power supply to the power connector of the unit. The green 
LED should light up indicating the unit has power.  

Additional devices can simply be daisy-chained to the first. See Daisy-Chaining Devices below.  

Install software from the Software page. For the initial setup, using Zaber Console is 
recommended.  



 

 
As a simple first test, try entering:  

/renumber   
/1 home   
/1 move rel 10000   

The parameter of 10000 in the move command above specifies 10000 encoder counts. To see 
the encoder count size (default resolution) for the device and how it translates to displacement, 
first go to the product overview page, find your device, click through to the device's webpage, 
and click on the "Series Specs" tab. The encoder count size (default resolution) will be shown in 
the list of product specs either in the "Group Specifications" section or the "Comparison" 
section.  

Daisy-Chaining Devices 

Multiple devices can be connected together in a chain through the Prev and Next connectors. 
This allows any number of devices to be controlled from a single connection to a computer, 
reducing cabling demands. In addition, X-Series devices carry power through the daisy chain, 
so in most cases a power supply only needs to be connected to one device in the chain. 
Whenever a device is added or removed from a chain, a renumber command should be sent to 
prevent device-address conflicts.  



 

To daisy-chain X-Series devices with A-Series devices:  

Ensure all devices are set to the same baud rate and the A-Series devices are using the ASCII 
communication protocol before connecting them.  

Connect any X-Series devices at the start of the chain (closest to the computer). This 
configuration will reduce the number of adaptor cables required.  

Connect a T-XDC (or S-XDC for daisy-chaining an A-MCB2) adaptor cable to the Next port of 
the last X-Series device in the chain, and to the Prev port of the A-Series device.  

Power supplied to an X-Series device will not be transmitted to any A-Series devices in the 
chain.  

Contact Zaber Technical Support for assistance selecting connecting cables when daisy-
chaining multiple series.  

Physical Installation 

Tip: To obtain the best pitch, roll, yaw and runout performance, mount the stage to a 
known flat, stiff surface. Our tests were performed on a granite surface plate, grade A flatness.  

Stability Hazard! Ensure the stage is fastened to a secure surface before mounting a load 

on the carriage. Ensure loads are mounted securely to the carriage of the stage before 
operating.  



Mounting and Maintenance Hazard! For operator safety, the X-LDM-AE should always be 

un-powered during all cleaning, maintenance, and stage or load mounting operations. A 
powered stage could exert high forces and move at high speeds very suddenly if accidentally 
given a move or force command.  

 
X-LDM-AE stages are designed to be secured using 4 metric or imperial socket cap screws. 
The following screw sizes should be used:  

Metric: M6 screws, 25mm or longer  

Imperial: 1/4 screws, 1" or longer  

             

Manually move the stage to its travel limits to access the mounting holes.  

XY Assemblies 

Pinch Hazard! X-LDM-AE stages can create pinch hazards between the upper-axis and 

lower-axis stages when mounted in an XY configuration. Make sure to keep hands clear when 
powering up the stages.  

 
X-LDM-AE stages can be mounted directly in XY configurations. X-LDM-AE stages feature 
precision machined reference features to allow for optimal orthogonality between two stages in 
an XY configuration.  



               

1. Insert two 6mm diameter dowel pins in the holes shown.  

              

2. Align the edge of the upper-axis stage with the dowel pins.  

 



                  

3. Secure the upper-axis stage using 4 M4 x 25mm socket cap screws. Warning! Inserting screws that 
are too long can damage the lower-axis stage.  

                          

4. The upper-axis daisy-chain cable can be secured using the cable clamp on the lower-axis stage. 
Warning! Leave enough slack in the cable so the lower-axis stage can move unrestricted throughout its 
full travel range.  

 

Manual Control 

Most X-Series motion control products have an integrated, depressible knob with 20 detents per 
revolution, allowing devices to be controlled without the use of a computer. There are two 
manual movement modes available: Velocity and Displacement. Switch between these modes 
by holding down the knob for 1 second or by configuring the knob.mode setting.  



On power-up, the device will only travel towards the home end from its start-up position until the 
home position is reached. Once the device has been homed, the full range of travel becomes 
available.  

Velocity Mode 

Turn the knob clockwise to move the device in the positive direction (extend) or counter-
clockwise for negative direction (retract). Each detent of the knob increases the speed of the 
carriage.  

There are 16 speeds in each direction. The velocity profile and maximum speed can be 
configured via the knob.speedprofile and knob.maxspeed settings. The device stops and resets 
the knob upon arriving at the end of travel.  

Displacement Mode 

Turn the knob clockwise to move the device in the positive direction (extend), counter-clockwise 
for negative direction (retract). Each detent of the knob moves the device a fixed number of 
encoder counts, specified by the knob.distance setting. If knob.distance is set to 0, each detent 
of the knob will move to the next index position, similar to move index movements. The device 
moves at the speed specified by the maxspeed setting, or the slower of maxspeed and 
limit.approach.maxspeed if the device has not been homed. If there are fewer than 
knob.distance encoder counts to the end of travel and another move is requested, the device 
will move to the end of travel and then stop.  

Summary of knob functionality 

Turning the knob:  

Moves the device in the direction of knob turn.  
Pressing the knob:  

Decelerates and stops the device (identical to a stop command).  
Instantly stops the device, if the device is already decelerating.  

Pressing and holding the knob for 1 sec:  

Toggles between Velocity Mode and Displacement Mode.  

Trajectory Control and Behaviour 

This section describes the behaviour of the device trajectory when a movement command is 
issued.  

Software Position Limits 



The travel range of the device is limited by the Minimum Position and Maximum Position 
settings. The factory settings for the devices are configured to match the physical travel range. 
If a customized range is desired, it can be changed by configuring the limit.min and limit.max 
settings to appropriate values.  

Minimum Position  
When the Current Position is less than the Minimum Position value, the device cannot move 
in the negative direction.  

Maximum Position  
When the Current Position is greater than the Maximum Position value, the device cannot 
move in the positive direction.  

Movement Speed 

The movement speed of the device depends on device status and various speed settings. If the 
device has not been initialized by the home command or by moving towards the home end of 
the device, movement speed will be constrained to fail-safe values. The home status of the 
device can be determined by reading the limit.home.triggered setting.  

Movement speed of the device is specified below:  

move vel  
The device will move at the specified speed regardless of home status.  

Knob movement in Velocity Mode  
The device will move at the specified speed regardless of home status.  
The speed is specified by the knob.speedprofile and knob.maxspeed settings.  

Other movement commands - when the device has not been homed  
The device will move at the slower of the maxspeed and limit.approach.maxspeed settings.  

Other movement commands - when the device has been homed  
The device will move at the speed specified by the maxspeed setting.  

Servo Tuning 

This device is a closed-loop positioning servo system. When not in force mode, it continuously 
monitors and corrects its position via the linear encoder. As with any servo system, the 
behaviour is dependent on the controller tuning. It comes pre-tuned out of the box with settings 
that are optimized for regular use under a light load. However, as with any closed-loop feedback 
system, the device performance is load-dependent, and conditions significantly outside of the 
intended operating range have the potential for reduced performance or instability. Thus, if 
operation with large or unconventional dynamic loads is desired, or if the application demands 
specific performance characteristics, it may be necessary to tune the servo parameters. This 
may be conveniently done by using Zaber Console’s servo tuning plugin, or via the ASCII 
protocol servo interface.  

Servo Tuning with Zaber Console 



Zaber Console provides several convenient ways to tune your servo device. In Zaber Console, 
open the Servo Tuning tab and select your X-LDM-AE from the device list. For most users, the 
recommended way is to use the Simple tuning method. As the dynamics of most loads are 
dominated by their inertia (the moving mass), simply enter the total moving mass supported by 
the device, and the moving mass of the X-LDM-AE carriage. Click “Write to Device” and Zaber 
Console will apply the optimized servo parameters to your device. Servo tuning always 
represents an optimization that balances different performance tradeoffs. For example, an 
overly aggressive (high gain, high bandwidth) servo tuning will have very fast reaction to 
compensate for disturbances, good trajectory following, and a high stiffness. However, it will 
also overreact to sensor noise, which may result in a “hissing” sound generated by the motor. In 
contrast, a gentler servo tuning will do a good job of filtering out noise and thus offer smooth 
performance, but at the cost of a reduced ability to compensate for disturbance forces and 
weaker trajectory following. The optimal choice of tuning parameters will therefore vary 
depending on the application: An imaging application will have minimal disturbance forces and 
benefit from smoother tuning, while a machining application may benefit from the parameters 
adjusted to a higher stiffness. The Simple tuning method provides a slider that allows you to 
adjust the servo aggressiveness to suit your application. If you are just getting started or aren’t 
sure what values would work best for you, setting the slider to the middle provides a well-
rounded starting point. For more advanced users, Zaber Console provides additional methods 
of servo tuning, which are discussed in the Zaber Console manual.  

Troubleshooting X-Series Motion Devices 

The following sections contain tips for troubleshooting common problems. If the device is unable 
to communicate, and it is operating erratically, a manual factory reset can be performed through 
the following steps. Note that this will reset most settings.  

Power Off the device  

Push and hold the knob for the first Axis (if applicable)  

Power On the device  

Continue to hold the knob in until the blue LED is lit (~5 seconds), then release.  

The device has been returned to its factory defaults and can be configured as per the steps in 
Initial Setup.  

Front Panel Indicators 

Green LED On  
The device is powered on and is operating normally.  

Green LED Flashes Slowly  



The operating conditions of the device are outside of the recommended range.  
This will occur when the supply voltage is either over or under the recommended range, the 
internal temperature has exceeded the set limit, or the driver has been disabled. Check the 
following:  

The input voltage is within the operational range of the device. This can be read from 
the device with the get system.voltage command.  

The device temperature is within range. This can be read from the device with the get 
system.temperature command.  

The driver is not disabled. If the driver is disabled the result of the warnings command 
will contain the FD flag.  

Green LED Off  
The device is not powered.  
Check the supply connections and power adaptor for correct operation.  

Red LED On or Flashing.  
A critical error has occurred.  
Please contact Zaber Technical Support.  

Blue LED On or Flashing.  
The device has slipped or stalled.  
Please see the Slipping and Stalling section below.  

Yellow LED Always Off or Flashes but No Reply.  
There are communication errors.  
Please see the Communication Errors section below.  

Manual Control 

Turning the knob either way results in no movement  
The knob may have been disabled.  
Check that the knob.enable setting is correct.  
Restore the default parameters through the system restore command.  

The device won't cover the full range of travel.  
The device hasn't been homed.  
Turn the knob anti-clockwise until the device reaches the fully retracted position. The 
device will home and the full range of travel available.  

Unexpected Behaviour 

The device doesn't respond to a move command.  
The device needs to be homed before use.  
Send the home command.  

The device is moving on its own and running against the ends of travel.  
The position encoder has de-synchronized.  



Reset the device by power cycling it or sending the system reset command, then re-
initialize it with the home command.  

The device is moving very slowly. It used to move faster.  
The speed settings may have been changed inadvertently.  
Send a system restore command.  

The device makes minor static-sounding noises even when stationary.  
This condition happens if the closed-loop position controller is set to an aggressive servo 
tuning. It does not have an impact on the performance or lifetime of the stage, and is 
usually a normal operating condition.  
Audible noise may be reduced or eliminated by lowering the servo gain. If the noise is very 
loud, then the gain needs to be reduced.  
See the instructions on servo tuning.  

The device oscillates and has difficulty maintaining a fixed position.  
The servo tuning may have been set incorrectly, or adjusted for a different load than what 
the device is operating with.  
See the instructions on servo tuning.  


