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About This Document

This document is an addendum to Made Controller Interface User Manuahd describes
the Ethernetmotorcommunicatioroption. Additional information describes the network
topologies for wiringlagneMove? LITE Ethernetmotorsand for combining both R822
andEthernetmotors in the same transport system

Purpose

The existingM LITE motor uses a system architecture design where motors communicate
with each other and the de controllersvia RS-422 communicationThe newMM LITE
Ethernetmotors use a new system architecture design where motors communicate with each
other and the node controllans TCP/IPoverEthernet The differences in the two
communicatiormethods restiin changes to theonfiguration of the transport system.

This documentlescribes the method for creating tagneMotioninformaion and
Configuration Service (MICS]Jl€ for configurng aMagneMover LITEtransport system
with motors thatiseEthernetcommunication The MICSfile defines thdethernetrack
topology by mapping the motMAC addressandIP address$o the track layout. This
mapping provides a correlation from a logical track location to a MA@ addresandIP
addresswhich is designedtsimplify wiring.

Audience

This document is intended for all userddgneMover LITEtransport systems and provides
information onhow to installandconfigureMM LITE transport systenthat useEthernet
connected motors.

Reference Documents

1 990000377Node Controller Interface User Manual
99000@10, MagneMover LITEUser Manual
990000558MagneMover LITEConfiguratorUser Manual
10003865989MagneMover LITEManual,EthernetMotors Addendum
1783 UMO0O07JEN-P, StratixManaged Switchedser Manual
XML PockeReference St. Laurent and Fitzgerald: O'Reilly, 2005

= =4 4 A4
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Definitions, Acronyms, and Abbreviations

Tablel provides common terminology for use with XML.

Tablel: XML Terminology

Term Definition

Attribute An XML structural construct. A name-value pair, which is separated by
an equals sign, included inside a tagged element that modifies certain
features of the element. All attribute values, including things like size
and width, are in fact text strings and not numbers. For XML, all values
must be enclosed in quotation marks.

Document The element in an XML document that contains all other elements. It is
Element the top-level element of an XML document and must be the first element
in the document. There is exactly one document element, no part of
which appears in the content of any other element. The document
element represents the document as a whole; every other element
represents a component of the document.

Document Type | An XML structural construct. Consists of markup code that indicates the
Declaration grammar rules, or Document Type Definition (DTD), for the particular
class of document. The document type declaration can also point to an
external file that contains all or part of the DTD. It must be included
following the XML declaration and before the document element. The
syntax of the document type declaration is <!IDOCTYPE content>.

Element An XML structural construct. An XML element consists of a start tag, an
end tag, and the information between the tags, which is often referred to
as the contents. Each element can have a set of attribute specifications.
Each attribute specification has a name and a value. An instance of an
element is declared using <element> </element> tags.

IP Internet Protocol

MAC Media Access Control (IEEE 802.3 Ethernet hardware address)
MICS MagneMotion Information and Configuration Service

XML Extensible Markup Language

Copyright © 2019 Rockwell Automation, Inc. Page 7 of 54
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Overview

TheMICS file is used to déne theEthernetrack topology fothe motors in aransport
system.The file also describes the interfaces and physical hardware connections within a
MagneMover LITEtransport system.

The MICS fileworkswith theNode Controller Configuration Filevhichspecifies the
configuration of components withinghransport system, such asde controlles, paths
nodes and motorsEach path that is defined in the Node Controller Configuration File
defines the specific motors and their relationships to the motors on & pathlICS file
then defines thMAC addressandIP address$or each of those motors.

The MICS file contains thillowing:

1 MAC addresdgor each motor.

1 IP addres$or each motor.

1 Transport sgtem location for each motor.
1 Physical orientation of the motors.

The MICS files are written in XML fornmtaXML allows the format to be backward and

forward compatible and easily extended. A newer version of software can easily ignore older
unused XML tags. An older version of software can ignore newer, unknown XML tags. The
XML file format is human readablghich allowsmanual editing. XML files can be viewed

with browsers or code editors in tree fashion (with the ability to expand or contract elements
that contain other elements).

An overview of the XML format can be found in tK®L Pocket Referenc8asially, an

XML file contains a hierarchical set of elements. Each element consists of an opening tag,
<Tag name>, and a closing tag,Te€lg nhame>, with eithedataor other elements in between.
In general, each tag startghv<Tag name>, and ends with ®dg name>. In this
implementation, an element containgfigurationdataor other elements, but not both.

When a motor powers upsihdéwork and topology information (from the MICS file) is
provided to it dynamically by the node controller that is respoa$dslitspath. The
topology information the motor receives includedmaddresssubnet maskdefault
gateway, and information about its neighbgrmotor ©®nnections.

TheMagneMotiontransport system accepts any valid IPv4 addressrszhe operge. The

address must be on the same subnet as its node controller. It is important to keep unnecessary
broadcast traffic off the transport system network as it can impact overall system

performance.

For a large transport systemidttypically useful to orgarae thelP structure that includes the
path/motor information in as shawin EthernetMotor CommunicatiorRecommendati@on
page24.

Copyright © 2019 Rockwell Automation, Inc. Page 8 of 54
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MICS File Format

The MICS fileconsistof XML elenents, whichare identified bytheir tag names, and
comments. The file formatonsists of a d#aration and a root element. The root element
contains other elements. Other elements include alttapr more elements. Commertzn
be interspersed with elemt ordata(but mustnot be within the tag).

File Naming Convention

The file can have anname for convenient reference, but must have the .xml extension. Once
the file is uploaded to the node controller, it is automatically renamed to
GMICS_motor_dataml6 .

As an example:
MICS_Development_System.xml

Declaration

The XML declaration is placed on the first line of the file. It specifies the XML version and
the characteencodingof the document. In this case, the declaration line is:

<?xml ver si on=01.0di req=xABEI | 0?>

File Identification

MICS files are identified in comment linésllowing the XML declaration. The revision and
last changelatareflectthe file revision and thdataand time of the lagthange of the file.

As an example:

<l - MICS Moto rData file for a MagneMation Node Controller - >
< - $Rev: 242 $ $LastChangedDate: 2018 - 02- 1520:06:34 (Thu, 15 Feb 2018) $ ->
Element

There isonly one root element in a MICS file. In this case, the root element tag is
MICS_motor_dataElementsancontain other elements or configuratidata Elements
mustbe properly nested.

Tag Names

Tag names identify the function of the tddpe conventiorior tagnanesis only the first
letteris capitalizedand underscorgs 6 aré ysedn place ofspaces.

Copyright © 2019 Rockwell Automation, Inc. Page 9 of 54
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Comments

Commentganbe included where desired, including insedemens. Comments are
identified by encbsing themin angle brackets with the first characters after the opening
bracket an exclamation poiand two dashes, and two dashefore the closingracket As
an example:

<l -- comment -- >

Copyright © 2019 Rockwell Automation, Inc. Page 10 of 54
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MICS File Protocol

The MICSfile protocol defines the XML elements asitlucture that is used identify the
motors, theiMAC addresslIP addressand location on agth. These elemenéseonly used
in the MICSfil e,

MICS File XML Reference

The XML tags that are shown irable2 are used to define and configure the MIZ8.
Table2: MICS File XML Elements

Element Description Page
XML Declaration Start of the document. 12
MICS_motor_data | Root tag for MICS motor configuration data. 13
Motor Container tag that defines the MICS data for a motor. 14
Mac_addr The MAC address of the master controller for the motor. 15
IP_addr The static IPv4 address of the master controller for the motor. 16
Track_location The motor position in the specified path. 17
Orientation The orientation of the motor in the specified path. 19

Copyright © 2019 Rockwell Automation, Inc. Page 11 of 54
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XML Declaration
Purpose

The XML declaration is the first line in the document. It contdiesXML version number
and the charactencodingfor the file.

This elements a declaration, there i®rlosirg tag.

Syntax
<?xml version= fi1l.0 0 encoding= AUS ASCIl 07>

Attributes
None
Parent Tag
None
Contents
None
Example

Thefollowing example defines theersion of XML used as 1.0hd the doumentencoding
as USASCII (seeFigure3 on page?l).

<?xml version= 1.0 0 encoding= AUS ASCIl 0?>

Copyright © 2019 Rockwell Automation, Inc. Page 12 of 54
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MICS_motor_data

Purpose

The root tag for MICS XMlfiles, it containsall topologyparameters foan Ethernetmotor
based transport systeffhis tag contains ngatg it only contains other tags.

Syntax

<MICS_motor_data>

'</ MICS_ motor_data>
Attributes

None
Parent Tag

None (root tag).

Contents
<Motor>

Validation

Node controller requirements to accept XML upload:

1 Must be the root tag of the XML file.

Example

Thefollowing example defines thenclosed tags as MICS motor dédeeFigure3 on page
21).

<MICS_motor_data>

</MICS_motor_data>

Copyright © 2019 Rockwell Automation, Inc. Page 13 of 54
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Motor

Purpose

Tags for MICSdatafor a motor. This tag contains k@atg it delineates infanation forone
motor. It contains onlgthe tags.

Syntax

<Motor>

'</Motor>

Attributes
None

Parent Tag
<MICS_motor_data>

Contents

All children tags.

<Mac_addr>
<IP_addr>
<Track_location>
<Orientation>

Validation
Nodecontrollerrequirements fostartupandinitialization:
1 Mustcontain at least one child tag

Example

Thefollowing example defines thenclosed tags as the definition for a motsgeFigure3
on page?l).

<MICS_motor_data>
<l-- PATH1 -- >
<Motor><! -- P1M1 -- >

</Motor>

Copyright © 2019 Rockwell Automation, Inc. Page 14 of 54
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Mac_addr

Purpose

Identifies theuniqueMAC addresf the master controlldor the motor, its network, and
topology configuration, which includes the elements within this tag.

Syntax
<Mac_addr> MA@ddr </Mac_addr>

Attributes
None
Parent Tag

<Motor>

Contents

MAC addr 1 UniqueMAC addressn stancrd IEEE802 format(that is,six groups oftwo
hexdi gits), a colon ¢6: 6 njexdshhhihbhhuhh)eTdefitsto s epar

threehexadecimagroups are th®rganizatimally Unique Identifier (OU). The OUI for
MagneMotionis c0:6¢:6d.The MAC address/alues are set when the mois builtand the
value within this tag must match the specific motor that this tag is referring to.

Validation

Nodecontrollerrequirements fostartupandinitialization:

1 Must not contain any child tags

1 Mustcontan a string in the hh:hh:hh:hh:hh:hh format
1 Must not be the value 00:00:00:00:00:00

1 Must not contain a value that is equal to another <Mac_addr> tag

Example

Thefollowing example defines thlAC ID for the first motor on path (seeFigure3 on
page2l).
<MICS_motor_data>
<l-- PATH1 -- >
<Motor><! -- PI1M1 -- >
<Mac_addr>C0:6C:6D: EO: 00: 20</Mac_addr>

Copyright © 2019 Rockwell Automation, Inc. Page 15 of 54
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IP_addr

Purpose

Identifies the static ¥ address of the mastewntroller for the motor.

Syntax
<IP_addr> IPaddress </IP_addr>

Attributes
None
Parent Tag

<Motor>

Contents

IPaddressi A 32-bit IP addresén IPv4 dotteadecimal format, "ddd.ddd.ddd.ddd", where
dddis a decimal number of up to three digits in the rantgedhd 255SeeEthernetMotor
CommunicatiorRecommendati@on page24.

Validation

Nodecontrollerrequirements fostartupandinitialization:
1 Must not contain any child tags
1 Must ontan a string in IR4 dotteddecimal notation

 Must not be valugof 0.0.0.0, 127.0.0.1, 255.255.255.255, orribde controlleSubnet
broadcast address

1 Must not contain a vak that is equal to another <IP_addrg. ta
Example

Thefollowing example defies thdP address for the first motor on patlséeFigure3 on
page2l).

<MICS_motor_data>
<l-- PATH1 -- >
<Motor><! -- PI1M1 -- >

<IP_addr> 10. 14. 1. 1</IP_addr>

Copyright © 2019 Rockwell Automation, Inc. Page 16 of 54
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Track _location
Purpose

Identifies the motor position in the specified pathe Node Controller Configuration File
defines thgpathswherethe motors are located

i Straight and curve mate are represented as oridotor> tagwith one
<Track locatiorr tag

1 Switches are represented @se<Motor> tagwith two <Track locatior> tags.

Syntax
<Track_location> Location </Track_location>

Attributes
None
Parent Tag

<Motor>
Contents

Location T The location is identified a@&@nMn. WherePn is thepath number antfn is the
location of the motoin the path

Validation

Nodecontrollerrequirements fostartupandinitialization:
1 Must not contain any child tags.

1 Must not ontain a value that is equal to another <Track_location> tag.
Examples
Thefollowing example definea motorthat is on pth 3(seeFigure3 on page?l).

<MICS_motor_data>
<l-- PATH3 -- >
<Motor> <! dP3M2 -- >

<Track_location>P 3M2</Track_location>

Copyright © 2019 Rockwell Automation, Inc. Page 17 of 54
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Thefollowing example definga switch that isat the beginning gbath 2 and path Gee
Figure3 on page21). TheNode Controller Configuration File defines the type of switch
(diverge) and theatls where thewitch islocated
<l-- PATH2 -- >
<MICS_motor_data>
<l-- PATH2 -- >
<Motor> <! §P2M1 P3M1)- >

<Track_location>P2M1</Track_location>
<Track_location>P3M1</Track_location>

Thefollowing exampledefinesa switch that isat the engbath 2and path IseeFigure3 on
page21). The Node Controller Configuration File defines the type of switch (merge) and the
pahs where the switch is located.

<MICS_motor_data>

<l-- PATH2 -- >

<Motor> <! d8P2M3 P3M5 -- >

<Track_location>P2M3</Track_location>
<Track_location>P3M5</Track_location>

Copyright © 2019 Rockwell Automation, Inc. Page 18 of 54



MagneMover LITE Ethernet Motor

Configuration and Communication ///////MaQHEMOﬁOﬂ
10003890416 Ver. 05 MMI-UMO31E-EN-P i Rocumell Automation Company
Orientation

Purpose

Identifies the orientation of the motor in the specifath. ForMagneMover LITEmotors,
the location othe power connector identifies the default upstream end of the motor.
Standard orientation is whenmotorlocation on a pathis such that the upstream end of the
motor is located towds the upstream end of the path

Power Connector Power Connector

Standard Orientation Reversed Orientation

Figure 1. MagneMover LITBMotor Orientation

MagneMover LITEswitchesdo not use this tagince theNode Controller Configuration File
defines the orientation dfie switcles.

Syntax
<Orientat ion> Orientation </Orientation>

Attributes
None
Parent Tag

<Motor>
Contents

Orientation 7 Used with motors that can s@léfine their orientation.

Standard i When installed,ite power connectdor the mototis locatedoward the
upstream endf the path

Reversedi When installed, the power connector fioe motor is located toward the
downstream end of the path.
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Validation

Nodecontrollerrequirements fostartupandinitialization:
1 Must not contain any child tags.

9 Must contan avalid orientation value
Example

Thefollowing example defines therientaton of the motor as standard, that is, the motor is
positioned on the path with the power connector at the upstreameextdgisre lon pagel9
andFigure3 on pagel).

<MICS_motor_data>

<l-- PATH1 -- >

<Motor><! -- P1IM1 -- >

<QOrientation>Standard</Orientation>

Thefollowing example defines therientation of the motor as standard, that is, the mstor
positioned on the path with the power connector at the downstrearseefigure lon page
19 andFigure3 on page?l).
<MICS_motor_data>
<l-- PATH1 -- >
<Motor><! -- PI1IM1 -- >

<Qrientation>Reversed</Orientation>
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MICS File Example

Figure2is an example of MlagneMover LITEsystem withEthernetmotors Figure3 is the
MICS file for thesystem that is showin Figure?2.

P3M2 P3M3 P3M4
10.14.3.2 10.14.3.3 10.14.3.4

/—‘ & pathHs ﬁ N
| -
<
& P2M1 P2M3 4{9;\
PIM7 P1M8 & P3M1 P2M2 P3M5 Q. PIML P1M2
101417 101418 Q 10.14.2.1 10.14.2.2 10.14.2.3 10.14.1.1 10.14.1.2
1 11 1 I [ 1

Class 6B6 Subnet
Mask i 255.255.0.0

[
101401 | | 1 | 1 | 1 Il |
|—! [N ) PATH 2 [N )
Host Enet
Controller Switch —
l—,
10.14.0.10 ¥ v
[ 1 [ 1
HLC & | | | J
Node fe P1M6 P1M5 PATH 1 P1M4 P1M3
Controller 10.14.1.6 10.14.1.5 10.14.1.4 10.14.1.3

FORWARD

Figure 2: System Layout for MICS File Example

<?xml version =f 1. @mcoding =AUBSCIPO
<! -- MICS Motor Data file for a MagneMotion Transport System - >
<l - $Rev: 242 $ $LastChangedDate: 2018 -02- 15 20:06:34 (Thu, 15 Feb 2018) $ - >
<MICS_motor_data>
<l-- PATH1 -- >
<Motor> <!-- PIM1 -- >
<Mac_addr> C0:6C:6D :E0:00:2 0</Mac_addr> <!-- Motor's MACfor MICS -- >
<IP_addr> 10.14.1.1 </IP_addr> <!-- Motor's IP to use for MICS - >
<Track_location> P1MI</Track _location> <! -- Track NC Path,Motor # - >
<Orientation>  Standard </Orientation> <! -- Motor's orientation to dow nstream -- >
</Motor>
<Motor> <! -- P1M2 -- >
<Mac_addr> C0:6C:6D :E0:00: 21</Mac_addr> <!-- Motor's MACfor MICS -- >
<IP_addr> 10.14.1.2 </IP_addr> <!-- Motor's IP to use for MICS - >
<Track_location> P1MX/Track_location> <! -- Track NC Path,Motor #-->
<Orientation> Standard </Orientation> <! -- Motor's orientation to downstream - >
</Motor>
<Motor> <!-- P1IM3 -- >
<Mac_addr> C0:6C:6D :E0:00:28 </Mac_addr> <!-- Motor's MACfor MICS -- >
<IP_addr> 10.14.1.3 </IP_addr> <!-- Motor's IP tousef orMICS -->
<Track_location> P1M3</Track_location> <!l -- Track NC Path,Motor # - >
<Orientation>  Standard </Orientation> <! -- Motor's orientation to downstream - >
</Motor>
<Motor> <!-- P1M4 -- >
<Mac_addr> C0:6C:6D :E0:00:23 </Mac_addr> <!-- Motor's MACfor MICS -- >
<IP_addr> 10.14.1.4 </IP_addr> <!-- Motor's IP to use for MICS - >
<Track_location> P1M4/Track_location> <!l -- Track NC Path,Motor # - >
<Orientation>  Standard </Orientation> <! -- Motor's orientation to downstream - >
</Motor>

Figure 3: MICS File Example
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<Motor> <!-- PIM5 -- >
<Mac_addr> C0:6C:6D :E0:00:24 </Mac_addr> <!-- Motor's MACfor MICS -- >

<IP_addr> 10.14.1.5 </IP_addr> <!-- Motor's [P to use for MICS - >

<Track_location> P1M5/Track_location> <! -- Track NC Path,Motor # ->

<Orientat ion> Standard </Orientation> <!l -- Motor's orientation to downstream - >
</Motor>

<Motor> <! -- P1M6 -- >
<Mac_addr> C0:6C:6D:E0:00:4E  </Mac_addr> <!-- Motor's MACfor MICS -- >

<IP_addr> 10.14.1.6 </IP_addr> <!-- Motor's IP to use for MICS - >

<Tra ck_location> P1M6/Track_location> <! -- Track NC Path,Motor # ->

<QOrientation> Standard </Orientation> <! -- Motor's orientation to downstream - >
</Motor>

<Motor> <!-- PIM7 -- >
<Mac_addr> C0:6C:6D :E0:00:4F </Mac_addr> <!-- Motor's MACfor MICS -- >

<IP_addr> 10.14.1.7 </IP_addr> <!-- Motor's IP to use for MICS - >

<Track_location> P1M%/Track_location> <! -- Track NC Path,Motor # - >

<Orientation>  Standard </Orientation> <l -- Motor's orientation to downstream - >
</Motor>

<Motor> <!-- PIMB -- >
<Mac_addr> C0:6C:6D :E0:00:26 </Mac_addr> <!-- Motor's MACfor MICS -- >

<IP_addr> 10.14.1.8 </IP_addr> <!-- Motor's IP to use for MICS - >
<Track_location> P1M8</Track_location> <! --  Track NC Path,Motor # - >
<Qrientation> Standard </Orientat ion> <!-- Motor's orientation to downstream - >
</Motor>
<I-- PATH2 -- >

<Motor> <! -- P2M1P3M1 -- >
<Mac_addr> C0:6C:6D :E0:00:2B </Mac_addr> <! -- Motor's MACfor MICS -- >

<IP_addr> 10.14.2.1 </IP_addr> <!-- Motor's IP to use for MICS - >
<Trac k_location> P2MI</Track_location> <! -- Track NC Path,Motor # - >
<Track_location> P3M1</Track_location>

</Motor>

<Motor> <! -- P2M2 -- >
<Mac_addr> C0:6C:6D :E0:00:2A </Mac_addr> <!-- Motor's MACfor MICS -- >

<IP_addr> 10.14.2.2 </IP_addr> <!-- Motor's IP to use for MICS - >

<Track_location> P2MX/Track_location> <! -- Track NC Path,Motor # - >

<Orientation> Standard </Orientation> <l'-- Motor's orientation to downstream - >
</Motor>

<Motor> <!-- P2M3 P3M5 -- >
<Mac_addr> C0:6C:6D :E0:00:2C </Mac_addr> <!-- Motor's MACfor MICS -- >

<IP_addr> 10.14.2.3 </IP_addr> <!-- Motor's IP touse for MICS - >
<Track_location> P2M3</Track_location> <l -- Track NC Path,Motor # - >
<Track_location> P3M5/Track_location>
</Motor>
<l-- PATH3 -- >

<Motor> <!-- P3M2 -- >
<Mac_addr> C0:6C:6D :E0:00:50 </Mac_addr> <!-- Motor's MACfor MICS -- >

<IP_addr> 10.14.3.2 </IP_addr> <!-- Motor's IP touse for MICS - >

<Track_location> P3MX/Track_location> <!l -- Track NC Path,Motor # - >

<QOrientation> St andard </Orientation> <! -- Motor's orientation to downstream - >
</Motor>

Figure 2 MICS File ExampléContinued)
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<Motor> <! -- P3M3 -- >
<Mac_addr> C0:6C:6D :E0:00:29 </Mac_addr> <!-- Motor's MACfor MICS -- >

<IP_addr> 10.14.3.3 </IP_addr> <!-- Motor's IP to use for MICS - >

<Track_ location> P3M3</Track_location> <! -- Track NC Path,Motor # ->

<QOrientation> Standard </Orientation> <! -- Motor's orientation to downstream - >
</Motor>

<Motor> <! -- P3M4 -- >
<Mac_addr> C0:6C:6D :E0:00:51 </Mac_addr> <!-- Motor's MACfor MICS -- >

<IP_addr> 10.14.3.4 </IP_addr> <!-- Motor's IP to use for MICS - >

<Track_location> P3M4&/Track_location> <! -- Track NC Path,Motor # ->

<QOrientation> Standard </Orientation> <! -- Motor's orientation to downstream - >
</Motor>

</MICS_motor_data>

Figure 2 MICS File ExampléContinued)
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Wiring Ethernet Motors

TheMagneMover LITEEthernetmotors can use fierent network style connection schemes
depending on the applicatiowhenusingEthernet all motors in a specifipath must be
connected tohe samerode controlle(seeFigure4 throughFigurel15). Additionally,

multiple patrs can be connected to thedecontrollerusingthe samé=thernetchain

Power ancdcommunicationgables can be run in the cable chase under the motoe$pto
protectthem from damage and providesgaccess for service.

Never connect or disconnesiergizedgower lines to thdlagneMover LITE
transport systeras damage to internal componecasresult.

NOTICE

Only the NC LITE supports the custoiagneMotionPower over EthernéPob).
Never connect the N LITE to a standarPoEnetwork as damage to internal
componentganresult.

TheMM LITE motors NC-12 node controllerand NCE node controlledo not
supportPower over Ethern¢PoE). Never connect these components to a powere
Ethernetetwork as damage to internal componeatsresult.

Ethernet Motor Communication Recommendations
1 Recomnenced Ethernetaddressingcheme(seeFigure2):
Network.Pathviotor
o Network addresses are used for netwarkfiguration

o PathO addresses are used Subnet configuration:
x.y.0.mi m= Node controllers/Network devices

0 Pathp addresses are used for motors on that path:
X.y.p.mi p = path m= motor

Switches are two logicatack paths only onelP addresss assigned.
Maximumnumber of motors pdtthernetchain= 50.

Factory network design must minimize extra traffic on the physical network that the
transport system is using.

0 Only use Staor ChainEthernetconnection topologies (s&égure4 through
Figurel4).

Copyright © 2019 Rockwell Automation, Inc. Page 24 of 54



M M LITE Eth M / -
C(?r?fri]geurgt\i/s; and C(;[merrrlrjﬁ;[ca'[(i);%r ///////MaQHEMOtlon

10003890416 Ver. 05 MMI-UMO31E-EN-P A Roclauell Automation Company

o Closedloop (ring) Ethernetconnections must be avoidéddustry standard
Ethernefpractice) tahelp prevennetwork saturation

0 Only pass transport systesommunicatio throughthe Ethernetchains in the
transport system.

0 Large amounts of traffic can degrade the performance of the transport system.
StandardP UDP communicationlow latency
100BASETX FastEthernef(IEEE 802.3u) compliant.
Minimum of CAT 5 cablingis required.

= =4 4 A

Ethernetcommunicatiortopology is independent of transport system configuration
(Ethernetchainingdoesnot have to followthe physicalpath layouj.

f The use ofllen-Bradley® StratiX® ManagedEthernetSwitchesis recommendetb
deliverthe requied networkperformancdseeStratix Managed Switch Configuration
on paget9).

1 Ethernetchains can consist of multippaths(asdefined in the transport system
layout drawing).

Chainsdo not need to start at the beginning of a path.

If all motors in a path are not part of the sdftigernetchain, all chaisthe path is a
member of must connect to the same network asdtecontroller
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Motor Connection Examples i Straight Paths

Thefollowing figures showsimplified connection diagrams ftire different methods for
connecting a simplstring of motors usin&thernet The specific connection method that is
used depends on the application for the motors.

Straight Transport System (Recommended): Pll\gll Pll\gzz Pl"f;a Pl’\i44
One Enet Connection per Chain, One Chain, S Xy.1 x.y.1. X.y.1.
One Path Sinlple) Enet Motor | | Enet Motor | | Enet Motor | | Enet Motor (‘Ilerm
Host Enet
Controller Switch
X.y.0.10
HLC &
Node
Controller

Figure 4: OnePath, OneEthernetChain

Straight Transport System: anll 51"/'122 51’\133 511\144
One Enet Connection per Chain, Split Chain, s Y1 -y.1. -y-1.
One Path Siniple) Enet Motor | | Enet Motor | | Enet Motor | | Enet Motor (‘Ilerm
Host Enet
Controller Switch
x.y.0.10
HLC &
Node
Controller

Figure 5: One Path, TwdthernetChains

Straight Transport System: Pl’\gll Pl'\fz Pll\i33 P11\i44
One Enet Connection per Motor, Star Topology, S Xy.1. x.y.1. X.y.1.
One Path Sinlple) Enet Motor | | Enet Motor | | Enet Motor | | Enet Motor (‘Ilerm
Host Enet
Controller Switch
x.y.0.10
HLC &
Node
Controller

Figure 6: One PathEthernetStar
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Straight Transport System:
One Enet Connection per Motor, Multiple Enet Switches, PiML Pim2 P1M3 Pim4

One Path, Star Topology Ly.1.1 x.y.1.2 x.y.1.3 x.y.1.4
sin}ple) Enet Motor | | Enet Motor | | Enet Motor | | Enet Motor (1|erm

Host Enet

Controller Switch

Enet
Switch

x.y.0.10

HLC &
Node
Controller

Figure 7: One PathEthernetStar with MultipleEthernetSwitches

Straight Transport System:
" . . P1M1 P1M2 P2M1 P2M2
One Enet Connection per Motor with Multiple Subnets, 1411 x14.1.2 %15.2.1 %15.2.2

Two Paths, Star Topology
10.14.0.100 x.14.0.1 Sin}pl% Enet Motor | | Enet Motor (F{el+y Enet Motor | | Enet Motor (‘llerm

Host Enet
Controller Switch

x.14.0.10

HLC &
Node
Controller

Enet [
Router

nl x.15.0.1

Enet
Switch

x.15.0.10

Node
Controller

Figure 8: Two PathsEthernetStar with Multiple Node Controllers

Straight Transport System (Recommended): PlNllll El"gzz P2m1 p2m2
Mixed Enet and RS-422 motors, Two Paths, Split Chain U -1
One Enet Chain, One RS-422 Chain Sinlple) Enet Motor | | Enet Motor (del{ly RS-422 Motor | | RS-422 Motor 1|erm
Ethemet Ethemet RS-422
Host Enet
Controller Switch

Xy.0.10 Ethemet

HLC &
Node
Controller

kT RS-422

RS-422

Figure 9: Two PathsEthernetChain andRS422 Chain
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Motor Connection Examples i Loop Paths

Thefollowing figures show the different rtteods for connecting simple bop of motors
usingEthernet
Loop Transport System (Recommended):

One Enet Connection, One Chain
One Path

Enet Motor | | Enet Motor

P1iM2 P1M3
Host Enet x.y.1.2 x.y.1.3
Controller Switch
P1M7 P1M6
x.y.0.10 x.y.1.7 x.y.1.6
HLC & | Enet Motor | | Enet Motor
Node
Controller

Figure 10: One Path OneEthernetChain

Loop Transport System:

One Enet Connection per Side, Split Chain | Enet Motor | | Enet Motor
One Path
P1M2 P1M3 Chains must nof
PIM1  xy.1.2 X.y.1.3 be connected
Host Enet K
Controller Switch
P1M7 P1M6

x.y.1.7 x.y.1.6
| Enet Motor | | Enet Motor |

X.y.0.10

HLC &
Node
Controller

Figure 11: One Path TwoEthernetChains

Loop Transport System:
One Enet Connection per Motor, Star Topology,
One Path Y
| Enet Motor | | Enet Motor
P1M2 P1M3
Host Enet x.y.1.2 xy.1.3
Controller Switch
P1M5
P1M7 P1M6 x.y.1.
x.y.1.7 x.y.1.6 ¢
Enet | Enet Motor | | Enet Motor tor
Switch 'y
x.y.0.10
HLC &
Node
Controller

Figure 122 One Path EthernetSar

Copyright © 2019 Rockwell Automation, Inc. Page 28 of 54



MagneMover LITE Ethernet Motor
Configuration and Communication

10003890416

Ver. 05 MMI-UMO31E-EN-P

liMagneMotio

AR

ion C

F y

Motor Connection Examples i Multiple Paths

The following figures show the different methods for connecting a mujtiglle transport
system using Ethernet.

NOTE: TheEthernetswitchesonly havetwo Ethernet ports, which are used to connect
them aneitem in a chainUnlike the RS422 switches, which have three
connections, one for each path where the switch is connected

Loop Transport System with Switches (Recommended):
One Enet Connection per Section (Main Loop & Spur), Split Chain

Five Paths

PaM2
x.y.4.2

P2m2

Use of Relay Nodes allows
spur to be offline while main
loop is running

X.y.2.2 X.y.2.3 xy.11
Enet
| Enet Motor || Switch r{;e) Enet Motor |
=
Host Enet
Controller Switch
P1M4
x.y.0.10 xy.14
Enet Motor | | Enet Motor |
HLC &
Node [ S— )
Controller

Figure 13 Five Paths, TwdcthernetChains, Main Loop and Spur

Loop Transport System with Switches:

One Enet Connection,

Three Paths

Single Chain

P3M3
x.y.3.3

P2M2 PIM1
X.y.2.2 X.y.2.3 xy.1.1
m
| Enet Motor Switch rge) Enet Motor
Host Enet
Controller Switch
P1M4
x.y.0.10 x.y.1.4
HLC & Enet Motor | | Enet Motor |
Node [ 5
Controller

Figure 14: Three Paths, On&thernetChain, Main Loop and Spur

P3M2  P3M3 P3M4
Loop Transport System with Switches: RS-422 Motor
One Enet Connection for Main Loop, RS-422 Connections for Spurs S-4; S-42
Three Paths Mafor or
P3M1 P2M5
P1M8 P1M1
xy.1.8 P2M1 P2M2 P2M3 xy.11
RS-42 RS-222
| Enet Motor (DI\/ g Switch | RS-422 Motor | | Switch rl;e) Enet Motor |
7 [ S )
Host Enet
Controller Switch
P1M5 P1M4
x.y.0.10 x.y.1.5 x.y.1.4
Enet Motor | | Enet Motor |
HLC &
Node Ethemet W WY )
Controller
T ﬁ RS-422

Figure 15: Three PathsEthernetChain Main Loop andRS422 Spur
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Using Both RS-422 and Ethernet Motors

Transport systems can easily combine botkIRS andEthernetmotors. Motortypes are

typically combined in a transport system when fghernetmotors are added to an existing
RS-422 system. When adding new motors, it is recommended that they be added as one path
to simplify configuration. Relaodes are needed at the junctionRf$422 andEthernet

paths as shown iRigure9 to make the transition between motor types.

Replacing RS-422 Motors with Ethernet Motors

The RS422MagneMover LITEmotors can beeplacedvith Ethernetmotors easily
depending upon the location ambuntingmethod for the motor. This exampleplacene
curve and one straight motor from the loop that is shioviilgure 16.

Loop Transport System:
Two RS-422 Connections,

One Path | RS-422 Motor | | RS-422 Motor |
P1M2 P1M3
HLC & PiIM1
Host |
Controller | Node
Controller
P1M8
P1IM7 P1M6
| RS-422 Motor | | RS-422 Motor
| Enet A A
"] Switch

Figure 16: Basic R$422Loop

Remove Existing RS-422 Motors

1. Turn off all electrical and pneumatic power to MagneMover LITEtransport system
where the motors are beingplaced

2. Remove the R&22 motors from the transport system as showsigarel7 (see the
MagneMover LITEJser Manua).

3. Remove alcommunicatiorcables for the removed motors.

| RS-422 Motor | | RS-422 Motor
P1M2 P1M3

PiM1
HLC &

Node
Controller

Host
Controller |

RS-422 Motor

Enet
"] Switch

Figure 17: Basic R$422Loopwith Motors Removed
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Install New Ethernet Motors

1. Install theEthernetmotors inthe transporsystem as shown iRigure18 (see the
MagneMover LITEJser Manua).
2. Install anEthernetswitchif needed

A. Reroute the existing connection from the host controller to the node controller so
it runs from the host caroller to the switch.

B. Add anEthernettonnection from the node controller to the switch.

3. Install theEthernetcables.
A. Add anEthernetconnection from the switch to one of the néthernetmotors.
B. Add anEthernetconnection from motor to motor.

4. Reinstallthe RS422 cables.
A. Replacehe connections to the ends of the-82 path.

5. Restore power to thdagneMover LITEtransport system where the motors were
replaced

Loop Transport System:
Mixed Enet and RS-422 motors, Two Paths Vv
One Enet Chain, One RS-422 Chain | RS-422 Motor | | RS-422 Motor
P1M2 P1M3
Hce [*
Col;:tc:ztller : Node
Controller
P2M1 P1M6
x.y.2.1
| Enet Motor (4el+y) RS-422 Motor |
Enet

A\

Switch

Figure 18. Basic R$422Loop With EthernetMotors Added

Create/Revise Configuration Files
1. Revise the Node Controller Configuration Higeethe MagneMover LITEConfigurator
User Manua).
A. Make sure that thEthernetmotors are properly defined.
B. Make sure that the loop has twaths that are connectbyg RelayNodes as
shownin Figure18.
2. Create a MICS file for the path with tE#herneimotors (seéigure19andMICS File
Protocd on pagell).
NOTE: The MICS file only contains information about the Ethernet motors.
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<?xml version =fil. @mcoding =AUBSCIP0

<! --  MICS Motor Data file for a MagneMotion Transport System - >
<l - $Rev: 242 $ $LastChangedDate: 2018 -07- 27 13:30:00 (Fri, 27 Feb 2018) $ - >

<MICS_motor_data>
<l-- PATH2 -- >
<Motor> <!-- P2M1 -- >
<Mac_addr> C0:6C:6D:E0:00:20 </Mac_addr> <!-- Motor's MACfor MICS -- >

<IP_addr> 10.14.1.1 </IP_addr> <!-- Motor's I[P to use for MICS - >

<Track_location> P2MI</Track_location> <! -- Track NC Path,Motor # - >

<Orientation>  Standard </Orientation> <l -- Motor's downstream orientation - >
</Motor>

<Motor> <! -- P2M2 -- >
<Mac_addr> C0:6C:6D:E0:00:21 </Mac_addr> <!-- Motor's MACfor MICS -- >

<IP_addr> 10.14.1.2 </IP_addr> <!-- Motor's I[P touse for MICS - >

<Track_location> P2MX/Track_location> <!-- Track NC Path,Motor # - >

<Orientation>  Standard </Orientation> <!-- Motor's downstream orientation - >
</Motor>

</MICS_motor_data>

</MICS_motor_data>

Figure 19: ExampleMIX File for EthernetMotors inLoop

Upload Configuration Files
1. Make sure that the traport system software suppoiitie use of Ethernet motors. If it
does not, update all software (controller imagetor_imageerf, and so ohto a version
that does support the Ethernet motors.

2. Upload the revised Node Controller Configuration File to theencontroller andestart
the node controller.

3. Upload the MICS file to the node controller aredtartthe node controller.
4. Upload the Motor Type files for thethernetMotors.

5. Program the masters and slaves in the new motors with the current Motoffiissaee
theMagneMover LITBJser Manua).

6. Revise the host controller application to account for the new path in the transport system.

7. Resume motion on thidagneMover LITEtransport system.
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Node Controller Loading

When using R8122 for motor communicatig the load on the node controllers is physically
limited by the number of nodes that can be connected to a node controller. This design helps
to makesure that the node controller processor is never overloaded.

When using Ethernet for motor communicatithere is no physical limit to the number of
nodes that are connectexthe node controller. Howevehetotal load on the node
controllers idimited by the processing power of the node controller as showalle3 and
Table4.

Using Ethernet Communication

NC LITE and NC-12

The processor loading on the NO'E and NG12 node controllers is defined as a function
of load units per node controllas shown iMTable3 andTable4. Eachmulti-port node is
equivalent to one load unit and results in the same amount of load on theontdéer.
Multiport nodes ar@odes thatonnect multiple aths andequire multiple connections to the
node controller such &elay,Diverge, orMergeNodes Singleport node types3mple and
TerminusNodeg present a negligible load. When using fli@rminusNodes to pass vehicles
between paths, they count aseanultiport node. When node controllers run as both a node
controller and the HLC, the HLC process places an additional load of one load unit on the
controller.

Table3: NCLITE and NG12 Table4: NCLITE and NG12
Load Unit Availability LoadUnit Usage
NC LITE 5 Both HLC and NC 1
NC-12 15 Multi-port Node 1

The recommended maximum numbenailti-portnodes per N€12 is 14 if the node
controller is also running as an HLC. The recommended maximum nwinioeiti-port
nodes per NQITE is 4 if the node contiler is also running as an HLC.

NC-E

The processor loading on the NEChas been determined based on the various use cases as
shown inTable5. Whenthe node catnoller is run as the HLC and usesEtherNet/IP

interface to the host, the load on the node controller is greatest since the HLC continuously
updates the host with statudormation Whenthe node controller is run as the HLC and

uses a TCHP interfaceto the host, the load on the node controller is less since the host is
only updated omequestWhen using multiple node controllers, the node controllers without
the HLC function have no additional load and can support the maximum number ef multi
port nales.

Multi-port nodes are nodes tlwnnect multiple paths amdquire multiple connections to
the node controller such &elay,Diverge, orMergeNodes. These types of nodes result in
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the same amount of load on the node controller. Sipgtenode typs (Simpleand

TerminusNode3 present a negligible load. When using two Termidades to pass vehicles

between paths, they count as one mudtit node.

Table5: NC-E Loading

Configuration

Max Multi-port Nodes

NC + HLC + EtherNet/IP communication with Host 21
NC + HLC + TCP/IP communication with Host 26
NC Only 34

In systems where there are multiple node controllers, split the load/deinieen all node

controllers.
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Using Mixed RS-422 and Ethernet Communication

Whenusing a tansport system that has both-B& andetherneimotors, thdoadingon the
NC LITE or NC-12 nodecontrollersis still defined as a function ddbadunitsper node
controller Thisloadingis calculatedhs described ihNode Controller Loadingn page33.

Example 1

The example ifrigure20 shows a small system with two pathisree nodes, and one node
controller. Onepath(shownin orangelusesEtheanetmotors and onpath(shownin green)
uses R$122 motors. Th&thernetmotors connect to the switch the node contratemects
to fromthe upstream end of the path at $impleNode TheRS 422 motors connect
directly toan RS422 port orthe node ontroller fromthe upstream end of the path at the
RelayNode The downstream end of the path connects diréatiyy RS422 port on the
node controller from th&erminusNode

The totalloadingon the node controller is determined as follows:
NC and HLC 1 loadunit
Relay Node 1 load unit

Total 2 load units

The totalloadon the node controller tsvo loadunits. The Simplé&lode and Terminus
Node provide a negligibl®wadanddo not need to be countedln NC LITE can be used as
the node controlleriisce thetotal of two loadunitsis below themaximumof four load
unitsand only two R$122 connections arequired

Straight Transport System (Recommended): PiM1 Pim2

Mixed Enet and RS-422 motors, Two Paths, Split Chain Y11 xy.1.2 P2ML p2m2
One Enet Chain, One RS-422 Chain Sirripl% Enet Motor Enet Motor (F%el+y RS-422 Motor ] [ RS-422 Motc(T+m
[ )

[N )
Host Enet Ethemet Ethemet @@ RS-422

Controller Switch

xy.0.10 Ethemet
HLC &
Node

IControllel

T b Rs422

Figure 20: EthernetChain and R822 Chain(Two Paths)
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Example 2

The example ifrigure21 shows a small loop system withreepaths two nodes, and one
node controllerThemainloop (shownin pink) usesEthernetmotors and connecteom the
downstream end of the path at the Divekpeleto the switchwherethe node controller is
connectedThespur configuration uses R&2 motors that connect directlyR$-422 ports
onthe node controller from the édgeNodeand the Diverg&lode

The totalloadingon the node controller is determined as follows:
NC and HLC 1 loadunit
Merge Noct 1 loadunit
Diverge Node 1 load unit
Total 3load units

The totalloadon the node cdroller isthreeloadunits.An NC LITE can be used as the
node controller sincthe totalloadis below themaximumof four loadunitsand only four
RS-422 connectionarerequired

P3M2  P3M3 P3M4
Loop Transport System with Switches: RS-422 Motor
One Enet Connection for Main Loop, RS-422 Connections for Spurs S-4 S-42°
Three Paths Mefor or

P3M1 P3M5
piMa PIM1
xy.1.8 3 P2M1  P2M2 P2M3 xy.1.1
R&Z: 22 Fﬁ
| Enet Motor (DI\/ g Switch | | RS-422 Motor | Switch rge) Enet Motor
1 [ 3 [
Downstream

P1M5 PiM4
x.y.1.5 x.y.1.4

Enet Motor | | Enet Motor |

Host Enet
Controller Switch

Ft

Xy.0.10  |Ethemet

HLC &
Node [«
Controllel

T Y Rsa

Figure 21: EthernetLoop Track with R&22 Spur (Three Paths)
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Example 3

The example ifrigure22 shows a small loop system with six paths, four nodes, and one
node controkr. Themainloop (shown in pinkjusesEthernetmotors and connecteom the
downstream end of the path at the Divekgeleon the main loopo the switchwherethe
node controller igonnectedThespur configuration uses R&2 motors that connect
direcly to RS422 ports orthe node controller from the Mer¢dodeand the Diverg&lode
on the mairloop. The DivergeNodeand the Merg&lodeon the spur both connect directly

to theRS422 ports on the node controller.

The totalloadingon the node controllas determined as follows:
NC and HLC 1 loadunit
2x Merge Node 2 loadunits
2x Diverge Node 2 load units
Total 5load units

The totalloadon the node controller fsre loadunits.An NC-12 must be used as the node
controllersincethe totalload exceed the maximumof four loadunits for an NCLITE and

ten RS422 connections arequired

P5M2  P5M3 P5M4

Loop Transport System with Switches:
One Enet Connection for Main Loop, RS-422 Connections for Spurs
Six Paths RS-4; RS-422 Motor 422
Mg or
P5M1| P5M5
PAM1  PAM2 P4AM3
RS-422 RS-422 Motor RS.422)
Switct Switch
ver LefaeT
P2m2 PEMI—
S S
S s
= =
N o
S ]
b b
%) 9
4 4
M P2M: P6M2
P1M8 PiM1
xy.1.8 P3M1  P3M2 P3M3 y.1.1
RS- -422 }
& Enet Motor {DJMerg; Switch RS-422 Motor Switch lerge) Enet Motor
g [ L3 M~

Host Enet
Controller Switch

x,y.QlO]
HLC & Node Ethemet

Controller

T “ RS-422

P1iM4
x.y.1.4

Enet Motor ] [ Enet Motor ]
[W V)

Figure 22 EthernetLoop Track with R&22 Spur ixPaths)
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Example 4

The example ifrigure23 showsa small loop system with six paths, four nodes, and one
node controllerThemainloop (shownin pink) uses R$122 motors and connects from the
upstream end of the path at the Mekgleon the main loop to an R&2 port on the node
controller The downgeam end of the path at the Divetgedeon the main loop connects to
an RS422 port on the node controller. The spur configuration Hgsrnetmotors that are
wired asonechain and connect to the switch the node controller is connected to.

The totalloadingon the node controller is determined as follows:
NC and HLC 1 loadunit
2x Merge Node 2 loadunits

2x Diverge Node 2 load units
Total 5load units

The totalloadon the node controller fsve loadunits.Even thouglonly two RS422
connections areequired the total load exceeds the maximum of four load units for the NC
LITE. Therefore, an N2 mustbe used

P5M2 P5M3  P5M4
Loop Transport System with Switches: x.y.5.2 xy53 xy5.4
One Enet Connection for Spurs, RS-422 Connections for Main Loop
Six Paths

x.y.5.1 Pam2 x.y.5.5
PaML xy.4.2 PAM3
Ethemet Motor

Ethemet Ethernef

Switc Switch
E iverg; egﬂ

N1 P2M2 PEM1 ™A
<]
£ |xy22 x.y.6.1 %
= =
k] ®
£ E
o o
£ £
fin} m

P2M1 P6M2

P3M1 P3M2  P3M3

P1M8 x.y.3.1 xy.32 xy.33 PiIM1

Etherne emet

RS-4 RS-422 Motor(Djverg, Switch Ethemet Motor Switch rge) RS-422 Motor
i S L 1

P1M5 P1M4
| RS-422 Motor | RS-422 Motor |

Host Enet
Controller Switch

X.y.0.10 Ethemet

HLC &
Node [«
Controlle

F1_Rs4

['_

Figure 23: RS422Loop Track withEthernetSpur (Six Paths)
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Node Controller Interface Reference

The Node Controir Web Interface (Version 13.x,xJocumented in thidode Controller
Interface User Manua990000377includes additional functionalityp allow use with the
MagneMover LITEEthernetmotors.This addedfunctionalityincludes thdollowing:

1 Allows selectio andloadingof theMagneMotioninformation and Configuration
Services (MICSJile throughthe Configuration Files page.

1 Displays the status of éithernetmotor connections on tidode Controller Interface
Statisticspage

1 Displays theEthernetMAC ID of the motors on th#lotor Information page.
Node Controller Administration i Web

Upload a MICS File

This section describes how to upload a MIg&to all node controlles. The MICS file is
created specifically for thi®pologyconfiguration of théetherret motors in the transport
system Once created inust be uploaded to evenpde controllein the transport system
during initial setup, if a motor ieeplaced or if the configuration ishanged

Whena new MICSfile is uploadedo thenode contriber, the existing file isautomatically
deletal andreplacedwith the new file, which is renamed MICS_motor_data.xml.

1. If the transport system has multiple node controlleyenect to thenode controller
assigned as #high levelcontroller (HLC) Once conneed, run the Web Interface for
the node controller (see thimde Controller Interface User Manyal

2. SelectConfiguration Fil eson the Main Menu.
TheConfiguration Filespage, is displayed as eWwn inFigure 24.

3. Undea Upload MICS Motor Data File, selecBrowse
TheChoose File to Uploadlialog boxis displayed.
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liMagneMotion K

+ General Status
+ Interface Status
+ View Log
+ Log Settings
+ IP Settings 443558 Apr 26, 2019 -
Cl:lnfigurgticm Files MICS _motor_data.xmil s 1102091 [ Download ] [ Delete ]
Managed
Configurations Upload MICS Mator Data Flle:
+ Motor Gap
Information [(Bowse.. | [ Upload File | [ cancel |
s Upgrade Software
Change Password
Set Clock
Restore Factory
Defaults
+ Reboot Controller Motor Type Files:

MagneMotion Information and Configuration Service {MICS ) File:

Distribute MICS Motor Data File: Distribute To &ll Node Controllers ]

m

+ License Information

+ Motor Information
Remote Support
Logout

11121 Apr 26, 2019
MEL_Gen3_motor_type xml bytes 11:D§:4D [ Download ] [De\ete]

Upload Motor Type File:

[Browse.. | [ Upload File | [ Cancel |

Figure 24: Configuration Files Page, MICS File Upload

4. Use the dialog box controls to select the appropriate MIlESMICS _motor_d&a.xml)
and selecOpen.

The file name is displayed in tBeowsetext field.

5. Sele¢ Upload File.
The file upload status is temporarily displayed while the file is uploaded.
The MICS file is automatically renamed to MICS_motor_data.xml when it is uploaded.

TheConfiguration Files page is redisplayed showing the new MICS file with instructions
to restartor rebootthe node controller.

6. For transport systems with one naatatrdler:
A. Restarthe node controllefsee theNode Controller Interface User Manyal

For transport systems thi multiple node controllers:
A. SelectDistribute To All Node Controllers.

File distribution writes thaipdatedfile to thenonvolatile memorin thenode
controller. Only distribute filesluring transport system maintenance whemehe
are no active vehicleommandss fle distributioncaninterrupt normal
operations

Files are only distributed to those node controllers identified ir\itbée
Controller Configuration File

B. Restarfall node controlles (see theéNode Controller Interfag User Manugl
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Delete the Existing MICS File
This section describes how to delete the current MICS file from the node controller.

NOTE: Once the MICS file is deleted, a new MICS file must be uploaded to the node
controller to enableommunicatiorwith the Ethernetmotors in the transport
system.

1. SelectConfiguration Fil eson the Main Menu.
TheConfiguration Filespage, is displayed as eWwn inFigure 24.

2. Under MagneMotioninformation and Configuration Service (MICEile, selectDelete

The MICS file is deleted and the file deletion status is temporarily displaged.
Configuration Filespage is redisplayed showing tNHCS fle has been deleted.

Provision the Motors with the Network Information

During theinitial configuration of the transport system, tthernetmotors continuously
broadcast a request for their network provisioning. Once the MICS file is distributed to the
node controllers, they respond to each motor and provide the ngivemikioning

information. The networkprovisioning informatiorfor each motor includethe SubnetMask
and gateway aihe NodeController that provisions that motor.

If changes are made to the MICS figdl, power to the mot@ must be cycled to force the
motors to request themetwork provisioning. Once the motoestart the node controllers
provide thenetworkprovisioning informationncluding SubneMaskto each motor.

If a motor isreplacedonce it is powered up [iroadcasts a request for its network
provisioning. Thenode controller then provides the netwprkvisioning informatiorto that
motor.
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Node Controller Web Interface Reference

This section provides aoverview of the additions to the Usetéface (Ul) for the node
controller web interface. Examples of thgesgyes that have beepdatedanddescriptiors of
their newfeatures are provided

Interface Status

Thelnterface Status pageovides arovervien of thecommunicatiorstatusfor the node
controllerincluding Etherneg Digital 1/0, and Serial/O for the rode controllerThe
Interface Statupage, which is showim Figure?25, is accessed by selectigerface Status
on the Main Menu.

Node Controller Interface Statistics

Displays the status of dllO connections fothe node controlleThe Node Controller
Interface Statistics pagerhich is shownn Figure25, is accesed by selectinpterface
Statuson the Main Menu

liMagneMotion K

General Status I
Interface Status Node Controller Interface Statistics

View Log
Log Settings
IP Settings R5-422 Ports:
Configuration Files — — P— o 1
Y X Error raming X breal {1} =

zl::ﬁglf:ations Port TxBytes | TxMsgs | Rx Bytes | Rx Msgs Bytes e Overruns Count T
Motar Gap 1 [ o o o o ] [ 0 0
Information 2 [ o ] ] o 0 [ [ 0
Upgrade Software 3 o o o o o o o o )
Change Password
Set Clock 4 [ o o o o 1] [ [ [
Restore Factory 5 0 0 0 0 0 0 0 0 0
Defaults 6 ] [ o o o o (] 0 o
Reboot Controller - o o o o o S o p p

8 [} [i [i] [i] [i] ] [ 0 0
License Inforrn_atlcm 2 5 o o o o 3 o o o
Motor Information
Remote Support dy g g g g g Y Y L L
Logout 1 ] i o o o o o o o

12 [ [ ] ] ] 1] [ [ o

Ethernet AVPs:

DestIP

LB F Address

Dest AVP Path ID Motor # Path End | Tx Bytes Tx Msgs | Rx Bytes | Rx Msgs

20251 10.14.1.1 P14 1 1 Upstresm | 3037115749 | 442388133 | 2217148502 | 425356824 7
“ 1 b

Figure 25: Interface Statu®age

1 Ethernet AVPsi Displays the status of the virtual motor connections on the node
controller.

f NC Porti The internal NC Port index for the connection.
1 DestIP Addressi ThelP addressf the motor connection.

1 DestAVP i The logichd motor connection nag
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Path ID i Thepathwhere the motors are located.
Motor # 7 The motor position in thpath.

Path Endi The upstream or downstream connection type.

= =2 =2 =2

Tx Bytesi Number of bytes transmitted to the devicamected to the port
since the ndecontroller statedrunning

1 Tx Msgsi Number of validnessagethat are transmitteth the dewe hat is
connected to the port since thede ontroller startedunning

1 Rx Bytesi Number of bytes received from tdevice that is connected the
port since theaodecontroller startedunning

1 RxMsgsi Number of validnessagethat are receivefiom thedevice that is
connectedo the port since theodecontroller startedunning
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Configuration Files

The Configuration Files page is used to identify doafigurationfiles that arecurrently
installedon thenodecontroller and to upload different filesnecessaryl he Configuration
Filespage (se&igure26) is accessed by selecti@pnfiguration Files on the Main Menu
(seeUpload a MICS Fileon page39for usedetailg.

liiMagneMotion K

General Status
Interface Status
View Log

Log Settings

MagneMotion Information and Configuration Service {(MICS) File:

IP Settings 4458 Apr 26, 2019 :
MICS_motor_data.xmi Wiew Download Delete
Configuration Files - - oyres 11:02:31 [ )| { ]
Managed
Confinuiations Upload MICS Motor Data Flle:
Motor Gap
Information [(Browse.. | [ Upload File | [ cancel |
Upgrade Software
Change Password . . -
set Clock Distribute MICS Motor Data File: Distribute To 4ll Node Controllers ]
Restore Factory
Defaults
Reboot Controller Motor Type Files:
License Information 11121 Apor 26, 2019 -
Motor Information RrESGen3Smotorivpe hytes 11:03:40 [ Download || [Delete |

Remote Support

Logout

Upload Motor Type File:

[(Browse.. | [ Upload File | [ Cancel |

4 1 3

Figure 26: Configuration Files PageMICS File

1 MagneMotion Information and Configuration Service (MICS) File i Displays
information about the current MICS file (MICS_motor_data.xml).

1 File Information T Name, sizegate, andime uploaded.

1 View i Displays the contents of the MICS filéthe browserdoesnot display
the file correctlydownloadthe file to a usespecified location and view in
a text editor.

1 Downloadi Opens a dialog box to download the MICS file from the node
controller to a usespecified location.

9 Deletei Deletes the MICS file from the node controller.

1 Upload MICS Motor DataFile i Providesa tool to locate and upload to the node
cortroller the MICS file.

1 Browse...i Opens a dialog box to locate the MICS file to be uploaded. Once

selected the file name is displayed in the text field.
1 Upload Filei Uploads the selected MICS file to the nodatcaller.
1 Canceli Clears the Browse text field.
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9 Distribute MICS Motor Data File i Provides a tool to distribute the current MICS
file to dl node controllers. Only shown if the node controller has been configured as
theHLC and there are multiple node ¢milers in the transport system.

7 Distribute To All Node Controllers i Copies the current MICS file to all
node controllers in the transport system.
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Motor Information

TheMotor Information page displaysanufacturinglatafor all motors that are connected
the node controller. If the node controller is configured as the ltelnanufacturinglata
for all motors in the transport system is displayBae Motor Informationpage, which is
shownin Figure27, is accesed by selectinylotor Information on the Main Menulf the
motor usegthernetfor communicationthelP addresss displayed.

liMagneMotion K

General Status .
Interface Status Node Controller Motor Information
View Log
Log Settings | Refresh | | Download Motor Info ‘ | View High Level Controller Motor Info
1P Settings

Configuration Files

I\'lana_ged R Motor Information for Node Controller - 10.14.0.10: ]

Configurations

Motor Gap

Information Path 1 Motor 1

Upgrade Software

Change Password Master Assembly: MagneMover LITE Gend Ethernet 125mm Curve Revision: 01

Set Clock Capabilities: SYNC IT

Restore Factary S/N: ENG170511111 P/N: 700-1708-43

Defaults

Reboot Controller Master: MagneMover LITE Gend Ethernet Master Revision: 01
S/N: ADV1704599581 P/N: 500-020%-00
Ethernet Address: C0:6C:6D:E0:00:28

License Information Bootloader Ver: 13.3.0 Runtime Ver: 13.5.0

Motor Information Bootloader CRC: 0x6097 Runtime CRC: 0x4719

Remote Support

Logout Slave 1: MagneMover LITE Gend Curve Coil Revision: 09
SfN: MTW150700752 P/N: 500-0176-00
Bootloader Ver: 4.0.2 Runtime Ver: 13.6.1
Bootloader CRC: O0x2D1A Runtime CRC: 0x1B6C

Path 1 Motor 2

Master Assembly: MagneMover LITE Gend Ethernet 125mm Curve Revision: 01
Capabilities: SYNC IT

S/N: ENG170401004 P/N: 700-1708-43
Master: MagneMover LITE Gend Ethernet Master Revision: 01

S/N: ADV170499957 P/N: 600-020%-00
Ethernet Address: C0:6C:6D:E0:00:28

Bootloader Ver: 13.3.0 Runtime Ver: 13.5.0

Figure 27: Motor Information Page

1 Ethernet Addressi Displays theEthernetMAC ID of the master boarfbr the
motor.
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Log Message Troubleshooting

This section describexlditionalmessages the log file thatare related to thEthernet
motors Thesedescriptions provide identification of the logessagegheir cause, and
corrective action. Thenessageare aganizedalphabetically by type.

SYSTEM, CRITICAL:

MICS_Puovision_Device: MICS PROVISION Patb: pathMotor Index:indexIP:
IPaddressMAC: MACaddr AVP Count:count

Explanation: Indicatesthat the speified mota wasprovisioned with the identified
topology information.

path= PathlD number.This valueis thePn that is idenfiied in the Track location
XML element.

index= Motor position on the@ath. Thisvalueis theMn that is idetified in the
Track_location XML element.

IPaddress= IPv4 addressdr the motor.

MACaddr=MAC addressn standad IEEE802 format for the motor.

count= Number of virtual connections provisioned.
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Transport System Limits

When using MMLITE Ethernet motors, system limits increase as showrabie6. When
using both R$122 and Ethernet motor§able6 only applies to the Ethernet motors in the
transport system, refer Transport System Limits theNode Controller Interface User
Manualfor thelimits that are relatetb RS422motors

Table6: MM LITE Transport System LimiisEthernetMotors

Eé?lzriﬂgt Path Co,:?roclﬁler System
Motors 50 30 3,840 3,840
Node Controllers i i i 96
Nodes/Load Units i 2 * 128
Stations i 255 255 2,048
Vehicles i 300 384 5,120

*  Loadunits are used to describe node contrdading wherethe NC-E supports a
maximum of 34 nodes, the N©2 supports & load units, and the NCITE supports load
units(seeNode Controller Loadingn page33).

A Ethernet chains allow devices to be connected in series with standard Ethernet cable, without

the need for additional Ethernet switches. A daisy chain device has therlded Ethernet
ports that function as an Ethernet switch and an interface to the local device. This embedded
switch allows information to flow to the device, or flow through the ports to other devices in

the chain.
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Stratix Managed Switch Configuration

TheAllen-Bradley’ Stratix® Etherneswitchis recommended for use with tMagneMotion
Ethernetmotors. For full setup and operating infaton seelte StratixManaged Switches
User Manual 1783UMO0OQ7. This section covers specific settings that are reqtéomegroper
operation with the motors.

Express Setup

Use Express Setup to assign the switciPaaddressind run the global macro to set initial
configuration parameters.

Configure Network Settings

Once the initial configuration of the switch is complé&tean be accesseldroughthe
network by itslP addresss shown irFigure28.

[4 101405
< C | A Not secure | hitps;//10.14.0.5/homed.shtm| r
[AD) Stratix 8000
Allen-Bradle i - swi
= y I = ST #& Dashboard Monitor Admin
I
M Network M Security
Uptime: 1 day, 1 hour, 31 minutes Smartports Port Security it refresh in 2 seconds
Front Panel Switch Infi Global Macros IGMP Snooping
Port Settings SNMP
View: | Status v Locate Switch: 255 Port Thresholds ACL
| EtherChannels A Alarms
| T prespep— N [ pr— DHCP Alarm Seftings
| PHRa DO+ ﬂ 5 5 VLAN Management Alarm Profiles
| L HAJOR ALAKM : 5 : 6 PTR
| . L NTP
[ Routing
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I B Bl STP Settings
( 5 ) 2 ) REP |
( 3 &
| A e Contact :
Location :
Switch Health Port Utilization
40 50 50 All | Errors®s | Receives | Transmit¥%
30 70
20 80
%
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[ ]
CPU Urnzation
®© 2009-2017 Rockwell Automation, Inc. ALL RIGHTS RESERVED. Narms @ 0 T 21 4 0 o .
»
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Figure 28: Stratix Switch Main Menu
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Network | Smartports

Smartportsare recommended configurations for ®hiports. Thee configuations, referred
to as port roles, optimize the switch connections and provide security, transmission quality,

and reliability for traffic from the switch ports. Port roles digtp prevenport
misconfigurations.

Select theConfigure tab on the Device Manager for the switch as showsignre28. From

theNetwork menu, selecBmartports to display theSmartport Role configuration as
shownin Figure29. For each port where a motor is connected, sMattiport Automation
Device.

]

&« C | A Notsecure | htps://10.14.0.5/homed.shtml ¥
‘ ﬁ Rockwell
Stratix 8000 i
| @ A"ﬂn-Bradley Device Manager - Switch e Y Aufo_rna'hon
# Dashboard  Configure Monitor Admin ]

e Network | Smartports

Phane for Automation
Wireless for Automation

[ ]
‘ Smartport Role
S Edit
i Port Name Rale
[ | [ Multipert Automation Device hd
Falf2 Automation Device [E———
Fai/3 Multiport Automation Device
Fal/4 Desktop for Automation
| Fal/s Virtual Desktop for Automation
Fai/6 Switch for Automation
Router for Automation
Fai/7
Fa2/1 Wireless for Automation (Single VLAN)
Fa2/2 Wireless for Automation {Multi VLAN)
Fa2(3 Port Mirroring
Fa2f4 None
Automation Davice
Fa2/6 Automation D

Faz2{7 Automation Davice
Fa2/e Automation Device
Fa3/1 Automation Device
Fa3/2 Automation Device
Fa3/3 Automation Device
Fa3/4 Automation Device
Fa3/s Automation Davice

Fa3/e Automation Device

Oodo00ooooooooooooooooooooooo

Fa3/7 Automation Device
Fa3/e Automation Davice
Gil/1 None

Gil/2 Automation Device

—
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Figure 29: SmartportSetting
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Spanning Tree | STP Settings

STP, thelEEE 802.1Dbridgeprotocd, is a Layer2 link managemet proto®l that provdes
path redundancy artkelpspreventioops in the network.

Select theConfigure tab on the Device Manager for the switch as showkigare28. From
the Spanning Treemenu, selecBTP Settingsto display theSTPconfiguration as shown in
Figure30. Select thePortFast tab and maksureeach port where a motor is conrestis
corfigured & show in Figure30 (EnablePort Fasts seleted)

Figure 30: PortFastSetting
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