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Introduction

(?) 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 CMA8”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:

A Palletizing A Material removal
A Material handling A Quality inspection
A Machine tending A Dispensing

A Warning we are not responsible for any damage caused by misuse of this produciSémes robot is used in this manual,
so the indicated images or procedures may differ irSeHes.
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Requirements

Requirements needed to use this URCap satisfactorily:

A Universal Robots-8erie$ (PolyScope 5.32®@r highep)
A Festo CMMRAS motor controller

A Ethernet connection between the robot and CMMS
A USB device (only for installation)

1Coming soon also compatible with -SBries.

2From PolyScope 5.10, for correct operation, check thaRhB®Eervice is enabled in
Settings-> Security-> Services

3Download and instructions for upgrading PolyScope:
https://www.universatrobots.com/download
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https://www.universal-robots.com/download

Requirements

(?) RTDE connection

This software makes use of the Universal RoBR&alTime Data Exchand&TDE)
protocol to synchronize information necessary for the operabéthe URCap.

Below is a table with the registersuise (default range). You can modify its offset from
the advanced configuratiopanel of the URCap.

Integer 12 24..35
Boolean 8 64..71

A Warning check that no other program or URCap usesdbefigured RTDE registersawoid possible interference that may
cause the software to function incorrectly.
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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.
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Installation

(5 Mounting
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Installation

General assembly diagram

Power switch
)

N
N
0

Fuse

Power pack for logic voltage

Optional: external braking resistor

Motor controller

Robot controller

Motor

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

() Safety connections

Pagel2 © NUTAI S.L. 2022. All rights reserved ﬁuw;m ROBOTS +



Installation

Connect a robot controller double safety output to tB8Cr Safe Torque Off
function of the motor controller/s(plug [X40]).

e Configure that output aSystem Emergency Stoppéam the robot installation
panel.

RER+ o
> Gen

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

We advise you to select a restrictive satetgtting on the robot from the robot
installation panel.

> General
W Safety

Robot Limits

D Features
> Fieldbus
> URCaps

@ Factory Presets

o Custom

Limit

Power
Momentum
Stopping Time
Stopping Distance
Tool Speed

Tool Force

Elbow Speed

Elbow Force

Use of Safety Configuration parameters different from those defined by the risk assessment can result in hazards that are not
reasonably eliminated or risis that are not sufficiently reduced

\
Most Restricted

!
Least Restricted

80| W

200| ms

200 mm

250| mimy/s

250| mimy/s

Normal Reduced

80 W
5.0/ kg m/e 5.0
200| ms
200 mm
250 mim/s

100.0| 1) 100.0
250 mim/s

100.0[1J 100.0

Safety password Unlock Lock

1See the robot user manual for more details.
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Installation

() Motor controller configuration
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Installation

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 reconfigurationis required, it is necessaryto connectto the motor

controller/s via the Festo Configuration Tool (FCT)software and configuré the
necessargomponentsand parametersto function properlywith the URCap

1t £ SFaS NBTFSNI i eMMRASConfiQuiatioR RabdakdSollaw the indicated
steps to configure the motor controller/s.
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Installation

) URCap installation
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Installation

Copy the installation fiImaAdcontroIIer -{version}. urcap into a USB device
YR LXdaAaA GKS ! {. Ayid2 @e2dz2NJ NRPo2idQa

Go toSettingsin the upper right menu, the®system>URCapsand click on the
install button (+).

10 23 27 36

R
O show Waypoints
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Installation

Navigate through your USB device, select the URCap and click Opéme
button.

e Click onRestartbutton to apply installation.

Jusbdiskimadcontroller-0.1.0.urcap
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Installation

e Once restarted, if it has been successfully installed you should see the URCap
along with the® mark.

Dereterences Lol e

@ CoborVNC (= Remote TCP & Toolpath
=
> [P @ MAD Controller

W System

URCaps

URCap name: MAD Controller ~
Version: 0.1.0

Developer: NUTAI S.L.

Contact Info: Pol. Ind. L"Alterd, Av. del Palmar, 9, 46460 Silla, Valencia, Spain

Description: Multi Axis Drive Controller for FESTO.

Copyright: Copyright (C)

License Type: All rights reserved

License:

Copyright () 2021 - NUTAI S.L.
All rights reserved. v

]
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Installation

The next step is to license the URCap. To do this, insert the USB with the licens
installeA y 12 GKS NRo623GQa 0SIFOK LISYRIYy(®
message is displayed and restart the robot.

REL2 ¢ QH

eeeee

Multi Axis Drive
eeeeeee Controller ~ FESTO nutai

Multi Axis Drive Controller for FESTO.

The product needs to be licensed. Please insert the license installer or enter your license key manually.

MAD
Controller

License key: ‘ ‘

Installing MAD Controller license...

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

How do | request my license key?
Check the serial numbkof your robot and send it to us by enail

sal R Software: URSof 253164192
5 ur-201950¢ 0
ress 1062.168.0.2
No Variabl :
Stopped Sto
Raonae Roborsoe | UNIVERSAL ROBOTS
Copyright © 2008-2018 - Universal AS
Covered by .S, Patert No. B,
13 05 56 34 13 05
[ Show Waypalnts O Show Waypaints

1We 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.

2Contact us at sales@nutai.com
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Installation

(5) First steps

1For 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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Installation

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

1. Connectto your axis
2. PerformaHomé

3. Configure the newsoftware positionimits?

11t 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 fronPdoemeterdab, setting
large values temporarily.

2From theParameterdab, select theSoftware position limiteption and configure the lower
and upper limit, respectively.
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Functionalities

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 asidScriptode.

3. Toolbar panel
Diagnosis of the axis and Jog manual movement
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Functionalities

() Installation panel
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Functionalities

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

Multi Axis Drive
Controller w FESTOD

W URCaps

MAD Select the number of axis
Controller

Axis 1 Axis 2

IP address: | 192‘158‘0‘10‘ ‘ 192‘158.0‘11‘

Port | 502‘ ‘ 502‘

Units: | mm v‘ ‘ r v‘

| & Aeply ‘ | () scan ‘

0 The information of the configured axis is also displayed: their status and their current positior
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Functionalities

From theAxistab you can select the number of axis you want to work with,
assigning each one its IP address, port and position units.

Controller « FESTO
> Fieldbus
WV URCaps
MAD Select the number of axis
Controller
Axis 1 Axis 2
P address: [ 192.168.0.10] [ 192.168011]

0 Once the axis have been specified, pressApplybutton to connect or reconnect to them.

LIn case of error, check that there are no other active connections to your axis via PLC or FCT.
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Functionalities

Select the number of axis

2 hd

Axis 1 Axis 2
IP address: ‘ 192.168.0.10‘ ‘ 192.168.0.11‘

A Number of axis enable the number of selected axiup to 4 axes, limited
according to the license purchased.

A IP address and portconnection parameters with the motor controller.

A Units: position units, as configured in the motor controller. Typically, mm/in for
linear axis and f/for rotative axis.
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Functionalities

TheScarbutton (@) will perform a device search and will list them with their main
datat IP address, MAC, firmware version, and configuration status.

Controller & FESTO
MAD Select the number of axis
Controller
Axis 1 Axis 2
Paddress: | 192.168.0.10/ [  192.168.0.11]
Port: \ 502] \ 502]
Units: ‘ mm v ‘ ‘ r - ‘
@ Apply (((??)) Scan

Points

Simulation .
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Functionalities

TheFlashbutton (@ ) allows you to identify the motor controller. When pressed, the
letters HELLO will be displayed on the screen of the selected controller.

REZQH

Run yam | Installation
|

Frog
> Safety e
Field Device Search
=
> Fieldbus Name IP Addr. Type MAC Addr. Firmware Loaded

W URCaps
_ Axis 192.168.0.10 CMMP-AS-MO  0DO0:0E:F0:1C:48:.C5  4.0.1501.2.4 o f Flash

MAD
Controller

O It is possible to edithe motor controllernetwork configuration by clicking on it.
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Functionalities

In this window you can configure the name, IP address, subnet mask, gateway and [
server of the selected motor controllem( ).

> safety

b e )

> RIS Current network settings

= R IP Addr. 192.168.0.10
[ goporme | et 2552552550

MAD

Gi

Controller Standard gateway 192.168.0.10
DNS Server 192.168.0.10
Use the following network settings
IP Addr. 192.168.0.10 |
Subnet 255.255.255.0 |
Standard gateway ‘192.168.0.10 |
DNS Server 192.168.0.10 |
| E Apply | | ‘ Back |

0 Press théApplybutton to save the changes and restart the controller
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Functionalities

From theParameterdab you can consuilt Readbuttont and configuret Write
buttont (O) the most common parameters of the controller.

R

Run

> General

Controller  FESTO Select a parameter

Positioning Velocity v
_ Positioning Velocity
MAD Other params
Controll .
ontroller Select a parameter Jog VE|OCIty (Phase 1)
Positioning Velocity V‘ Jog Velocity (Phase 2)
Reduced Mode o
Software End Positions
Speed (%) Positioning Acceleration
Positioning Deceleration
Home
Positioning Torque Limit
Maximum motor current
Mo || b |

Simulation .

A Warning modifying the parameters will affect the operation of its components. All the parameters located in this tab
(exceptReduced Modeare stored in the motor controller and not in the installation file.
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Functionalities

Description of the main configuration parameters:
1. Positioning speedbase speed for direat that is, moving to value or point, not
Jog mode positioning tasks (limited to maximum allowed speed).

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

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

4. Software position limits minimum and maximum software end position (not
f AYAGSRO® tfl dzAAOAT AGE NMz SY [ 26SNJ
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Functionalities

Description of the main configuration parameters:
5. Positioning accelerationacceleration for direct mode tasks (limited to maximum
allowed acceleration).

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

7. Positioning torque limit torque limit inmNm(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).
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Functionalities

If it is required to read or modify any other paramétef the controller, it is possible
to do? so knowing it$?NUand itsindexby means of théther paramsutton.

Muilti Axis Drive
Controller « FESTO

MAD Other params
nnnnn ller Select a parameter
Positi g Velocity v‘
Reduced Mode (i ] »
Velocity (mm/s): 500.0 Enable: [}
Speed (%)

1 See the motor controller manual for the full list of parameters.

2|n 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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