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What is MAD Controller?

Multi Axis Drive (MAD) Controller is a URCap software that allows you to control one 
or multiple axis from your UR robot using Festo CMMP-AS motor controllers.

With this software you can move up to 4 axis to points or positions easily and code-
free, without the need for other external components such as PLC/HMI.

Suitable applications:

Introduction

Å Palletizing
Å Material handling
Å Machine tending

Å Material removal
Å Quality inspection
Å Dispensing

Warning: we are not responsible for any damage caused by misuse of this product. An e-Series robot is used in this manual, 

so the indicated images or procedures may differ in CB-Series.
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Requirements needed to use this URCap satisfactorily:

Å Universal Robots e-Series1 (PolyScope 5.3.02 or higher3)

Å Festo CMMP-AS motor controller

Å Ethernet connection between the robot and CMMP-AS

Å USB device (only for installation)

Requirements
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1 Coming soon also compatible with CB-Series.

2 From PolyScope 5.10, for correct operation, check that the RTDE service is enabled in
Settings-> Security-> Services.

3 Download and instructions for upgrading PolyScope:
https://www.universal-robots.com/download
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https://www.universal-robots.com/download
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Warning: check that no other program or URCap uses the configured RTDE registers to avoid possible interference that may 

cause the software to function incorrectly.

RTDE connection

This software makes use of the Universal Robots Real-Time Data Exchange (RTDE) 
protocol to synchronize information necessary for the operation of the URCap.

Below is a table with the registers in use (default range). You can modify its offset from 
the advanced configuration panel of the URCap.

Type Quantity Range

Integer 12 24..35

Boolean 8 64..71
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Installation

This section explains everything related to the installation process at the hardware 
and software level. It is divided into the following subsections:

1. Mounting
General assembly diagram of the mechanical components.

2. Safety connections 
Safety connections between the robot and the axis.

3. Motor controller configuration
Configuration of the motor controller using the FCT software from Festo.

4. URCap Installation
Installation and licensing of the URCap software on the robot.

5. First steps
First steps to take to proceed with the use of the product.



Installation
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1 Mounting



General assembly diagram1:

Power switch

Fuse

Optional: external braking resistor

Power pack for logic voltage

Robot controller

Motor controller

Motor

1 See all mounting details in the manufacturer's manual:
https://www.festo.com
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https://www.festo.com/
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2 Safety connections



1 In case of using multiple axis, you must use a safety relay to connect them all.
2 This will cause the axis to stop upon collisions, failures or safety stops of the robot.

1     Connect a robot controller double safety output to the STOτSafe Torque Offτ
function of the motor controller/s1 (plug [X40]).

2 Configure that output as System Emergency Stopped2 from the robot installation 
panel.
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3     We advise you to select a restrictive safety1 setting on the robot from the robot 
installation panel.

1 See the robot user manual for more details.

Installation
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3 Motor controller configuration



Once the mounting has been completed and the safety connections between the 
robot controller and the motor controller/s are connected, it is necessary to configure 
the latter/s.

If you have purchased the equipment directly from NUTAI, the motor controller/s will 
already be preconfigured to work correctly with the selected components.

If not, or if reconfiguration is required, it is necessaryto connect to the motor
controller/s via the Festo Configuration Tool (FCT)software and configure1 the
necessarycomponentsandparametersto functionproperlywith the URCap.

1 tƭŜŀǎŜ ǊŜŦŜǊ ǘƻ b¦¢!LΩǎ ŘƻŎǳƳŜƴǘ CMMP-AS Configuration Manual and follow the indicated 
steps to configure the motor controller/s.
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4 URCap installation



1 Copy the installation file madcontroller - {version}. urcap into a USB device 
ŀƴŘ ǇƭǳƎ ǘƘŜ ¦{. ƛƴǘƻ ȅƻǳǊ ǊƻōƻǘΩǎ ǘŜŀŎƘ ǇŜƴŘŀƴǘΦ

2 Go to Settingsin the upper right menu, then System-> URCapsand click on the 
install button (+).
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3 Navigate through your USB device, select the URCap and click on the Open
button.

4 Click on Restartbutton to apply installation.
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Installation

5 Once restarted, if it has been successfully installed you should see the URCap 
along with the     mark.
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6 The next step is to license the URCap. To do this, insert the USB with the license 
installer1ƛƴǘƻ ǘƘŜ ǊƻōƻǘΩǎ ǘŜŀŎƘ ǇŜƴŘŀƴǘΦ ²ŀƛǘ ǳƴǘƛƭ ǘƘŜ ƎǊŜŜƴ ŎƻƴŦƛǊƳŀǘƛƻƴ 
message is displayed and restart the robot.

1 You can also license the product manually by entering your license key.
2 Make sure to always keep the robot's system date up-to-date to avoid licensing issues.

Page 21

Installation

© NUTAI S.L. 2022. All rights reserved



Page 22

Installation

© NUTAI S.L. 2022. All rights reserved

1 We need the serial number of the robot controller, which can be seen following the steps 
above. Usually, it is the same as the one shown on the robot arm, but you should check it.

2 Contact us at sales@nutai.com

6 How do I request my license key?
Check the serial number1 of your robot and send it to us by email2.

mailto:sales@nutai.com?subject=CobotVNC
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1 For a better understanding, we advise you to complete the reading of this user manual before 
carrying out the actions indicated in this section.
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5 First steps1



Once the URCap is installed, you must perform the following configuration from the 
URCap for each of your axis:

1. Connectto your axis

2. Performa Home1

3. Configure the newsoftware position limits2

1 It is possible that you cannot move the axis due to the software position limits configured by 
default, so in this case you must previously configure them from the Parameterstab, setting 
large values temporarily.

2 From the Parameterstab, select the Software position limits option and configure the lower 
and upper limit, respectively.
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This section explains everything related to the functionalities of the URCap software. 
It is divided into the following subsections:

1. Installation panel

Configuration of axis parameters and saving of points.

2. Program panel

Axis movement instructions using nodes and URScriptcode.

3. Toolbar panel

Diagnosis of the axis and Jog manual movement.



Functionalities
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1 Installation panel



You can configure all the features of the URCap from the installation panel.
This window has 3 tabs (   ): Axis, Parametersand Points:

The information of the configured axis is also displayed: their status and their current position.
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From the Axistab you can select the number of axis you want to work with, 
assigning each one its IP address, port and position units.
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Functionalities

Once the axis have been specified, press the Applybutton to connect1 or reconnect to them.

1 In case of error, check that there are no other active connections to your axis via PLC or FCT.
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Å Number of axis: enable the number of selected axis τup to 4 axes, limited 
according to the license purchased.

Å IP address and port: connection parameters with the motor controller.

Å Units: position units, as configured in the motor controller. Typically, mm/in for 
linear axis and r/° for rotative axis.
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The Scanbutton (   ) will perform a device search and will list them with their main 
data τIP address, MAC, firmware version, and configuration status.
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The Flashbutton (   ) allows you to identify the motor controller. When pressed, the 
letters HELLO will be displayed on the screen of the selected controller.

It is possible to edit the motor controller network configuration by clicking on it.
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In this window you can configure the name, IP address, subnet mask, gateway and DNS 
server of the selected motor controller (   ).

Press the Applybutton to save the changes and restart the controller.
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From the Parameterstab you can consult τReadbuttonτand configure τWrite
buttonτ (   ) the most common parameters of the controller.

Warning: modifying the parameters will affect the operation of its components. All the parameters located in this tab  

(except Reduced Mode) are stored in the motor controller and not in the installation file.
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Description of the main configuration parameters:

1. Positioning speed: base speed for direct τthat is, moving to value or point, not 
Jogτmode positioning tasks (limited to maximum allowed speed).

2. Jog speed (phase 1): maximum speed in manual mode (Jog) during initial phase 
(limited to maximum allowed speed).

3. Jog speed (phase 2): maximum speed in manual mode (Jog) during final phase 
(limited to maximum allowed speed).

4. Software position limits: minimum and maximum software end position (not 
ƭƛƳƛǘŜŘύΦ tƭŀǳǎƛōƛƭƛǘȅ ǊǳƭŜΥ [ƻǿŜǊ ƭƛƳƛǘ Җ ¦ǇǇŜǊ ƭƛƳƛǘΦ

Functionalities
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Description of the main configuration parameters:

5. Positioning acceleration: acceleration for direct mode tasks (limited to maximum 
allowed acceleration).

6. Positioning deceleration: deceleration for direct mode tasks (limited to 
maximum allowed acceleration).

7. Positioning torque limit: torque limit in mNm(not limited). If the axis exceeds 
this limit, the fault is activated. The value 0 disables the torque limitation.

8. Maximum motor current: maximum current in % of the nominal current of the 
motor (limited to the maximum current allowed by the motor/controller).



If it is required to read or modify any other parameter1 of the controller, it is possible 
to do2 so knowing its PNUand its Indexby means of the Other params button.

1 See the motor controller manual for the full list of parameters.
2 In case of reading or writing position, speed or acceleration parameters, you will have to 
consider the exponents previously configured in the motor controller via FCT.
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