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Please Read This Notice

Successful application of this module requires a reasonable working knowledge of the Schneider Electric
Quantum hardware, the PTQ-DNET Module and the application in which the combination is to be used. For
this reason, it is important that those responsible for implementation satisfy themselves that the combination
will meet the needs of the application without exposing personnel or equipment to unsafe or inappropriate
working conditions.

This manual is provided to assist the user. Every attempt has been made to ensure that the information
provided is accurate and a true reflection of the product's installation requirements. In order to ensure a
complete understanding of the operation of the product, the user should read all applicable Schneider
Electric documentation on the operation of the Schneider Electric hardware.

Under no conditions will ProSoft Technology be responsible or liable for indirect or consequential damages
resulting from the use or application of the product.

Reproduction of the contents of this manual, in whole or in part, without written permission from ProSoft
Technology is prohibited.

Information in this manual is subject to change without notice and does not represent a commitment on the
part of ProSoft Technology Improvements and/or changes in this manual or the product may be made at any
time. These changes will be made periodically to correct technical inaccuracies or typographical errors.

PTQ Installation and Operating Instructions

The statement "power, input and output (I/O) wiring must be in accordance with Class I,
Division 2 wiring methods Article 501-10(b) of the National Electrical Code, NFPA 70 for
installations in the U.S., or as specified in section 18-1J2 of the Canadian Electrical
Code for installations within Canada and in accordance with the authority having
jurisdiction”.

The following or equivalent warnings shall be included:

A Warning - Explosion Hazard - Substitution of components may Impair Suitability for
Class |, Division 2;

B Warning - Explosion Hazard - When in Hazardous Locations, Turn off Power before
replacing Wiring Modules, and

C Warning - Explosion Hazard - Do not Disconnect Equipment unless Power has been
switched Off or the Area is known to be Nonhazardous.

D Caution: The Cell used in this Device may Present a Fire or Chemical Burn Hazard if
Mistreated. Do not Disassemble, Heat above 100°C (212°F) or Incinerate.

Important Notice:

CAUTION: THE CELL USED IN THIS DEVICE MAY PRESENT A FIRE
OR CHEMICAL BURN HAZARD IF MISTREATED. DO NOT
DISASSEMBLE, HEAT ABOVE 100°C (212°F) OR INCINERATE.

Maximum battery load = 200 pA.

Maximum battery charge voltage = 3.4 VDC.
Maximum battery charge current = 500 pA.
Maximum battery discharge current = 30 pA.




Your Feedback Please

We always want you to feel that you made the right decision to use our products. If you have suggestions,
comments, compliments or complaints about the product, documentation or support, please write or call us.

ProSoft Technology

1675 Chester Avenue, Fourth Floor
Bakersfield, CA 93301

+1 (661) 716-5100

+1(661) 716-5101 (Fax)
http://www.prosoft-technology.com

Copyright © ProSoft Technology, Inc. 2000 - 2008. All Rights Reserved.

PTQ-DNET User Manual
August 11, 2008
PSFT.DNET.PTQ.UM.08.08.08

ProSoft Technology ®, ProLinx ®, inRAx ®, ProTalk® and RadioLinx ® are Registered Trademarks of
ProSoft Technology, Inc.






Contents PTQ-DNET ¢ Quantum Platform
DeviceNet Scanner/Slave Module

Contents
Please Read This Notice 2
PTQ Installation and Operating INSFUCLIONS ..........oooiiiiiiii e e 2
IMportant NOLICE: ... 2
YOUr FEEADACK PIEASE. ... ... et e e e e e e e e e e e e rneeeeaaeeaan 3
Guide to the PTQ-DNET User Manual 7
1 Start Here 9
1.1 ProTalk Module Carton ContentS.........ccoiiiiiiiiiiiiee e 9
2 Configuring the Processor with UnityPro XL 11
21 Create @ NEW PrOJECE.........veiii et 11
2.2 Add the PTQ Module to the Project ... 13
2.3 Set up Data Memory in the Project ... 14
2.4 BUIId the ProJECT ...t 15
25 Connect Your PC 10 the ProCesSOr.........coiuuiiiiiiiiie et 16
26 Download the Project to the Processor...........oocuiiiiiiiiiie e 19
3 Configuring the Module in Scanner Mode 21
3.1 Software and Hardware Requirements ............coooiiiiiiiiiii e 21
3.2 Configure the ModUIE ...........coooiiiii e 22
3.3 Connect to the DeviceNet NetWork ..........ooo e 28
4 Configuring the Module in Slave Mode 31
4.1 Setup scanner module as a slave deVICE...........uuuueeieiiiiiiii e 31
5 PTQ-DNET with Unity Pro XL Function Block 35
5.1 Derived Function BIOCKS OVEIVIEW .........ccuuiiiiiiiiieiiiiee e 35
5.2 PTQ-DNET Function Blocks Operation OVEIVIEW ...........cccceeviciiiieiiiiieeeeiiieee e 36
6 Configuring the Processor with Concept 45
6.1 OVEIVIBW ...ttt ettt ettt ettt e e ettt e e e s st e e e s ta e e e e anteeee s ssaeeeeanseeeeeansseeeeannnaeeenn 45
6.2 Before YOU BEJIN ......uviiiiiiiee ettt a e 46
6.3 Information for Concept Version 2.6 USErS..........cooccuvieiiiieeiiicciiieieeee e 46
6.4 Step 1: Installing MDC Configuration Files ...........cccceeeiiiiiiiiiiiiieee e 46
6.5 Step 2: Convert the Function BIOCKS...........ceoiiiiiiiiii e 48
6.6 Step 3: Setup the Concept Project..........ooo e 49
6.7 Step 4: Create the Function Block Instances.........ccccceiiiiiiiiiiiiii e, 52
6.8 Step 5: Download the Concept Project ..., 55
6.9 Using the Concept ProjECt...........uii i 56
6.10 USIiNG FUNCHON BIOCKS........eiiiiiiiiie e 56
6.11 EXPLICIT MESSAQE OVEIVIEW.....ceeiiueiiiieiiiieeeeiieieeeeiiiee e et e e e snsaeaessneeeeeenraeeeennees 58
7 Install the 1788-EN2DN DeviceNet Interface 59
71 Use RSNetWorx for DeviceNet Software to Locate the Module on the Network....61
ProSoft Technology, Inc. Page 5 of 220

August 11, 2008



Contents

PTQ-DNET ¢ Quantum Platform
DeviceNet Scanner/Slave Module

8 Configure the PTQ-DNET Scanner 65
8.1 Register the PTQ-DNET EDS fil@......coiiiiiiiiiiiie e 65
8.2 Configuring the PTQ-DNET SCANNET .......cooiiiiiiiiiiiie e 72
8.3 Mapping the Scanner's Memory Tables to State RAM..........cccccoeeiiiiiiiiieeie e, 83
8.4 The Scanner's INPUt Data .........cc.uuiiiiiiie e 86
8.5 The Scanner's Output Data .........cooiiiiiiiii e 88

9 Explicit Messaging 91
9.1 PTQ-DNET Specific Service COUES .......ccoiiiiiiiiiiiiiieiiiee et 91
9.2 Explicit Message Transaction BIOCK ...........cceiiiiiiiiiiiiiiiie e 92
9.3 Scan List Auto Configuration .............eeioiiiiiiii e 95

10 Diagnostics and Troubleshooting 99
101 Basic Troubleshooting StEPS ........evvi i 99

11 DeviceNet Design and Installation 103
11.1 LC T RS = Yo S 103
11.2 Identify Cable System COmMPONENES .........coocuiiiiiiiiiieiiiee e 121
11.3 Make Cable CONNECLONS.........cciiiiiiie it e e e e e naeeas 141
114 Determine Power ReqQUIrEmMENtS............ooeviviiiiiiiiiiiiiiiiiieiieeevereievsveveveveveveenenanannnaes 156
11.5 Correct and Prevent Network Problems ... 178
11.6 Understand Select NEC TOPICS .......cueiiiiieiiiiiiiieiiee et 184
11.7 Power OULPUL DEVICES .......ueiiiiiee ettt e e e e e e sreaee e e e e e e e 185

12 Reference 187
121 Product SpecifiCations ............ooiiiiiiiiii e 187
12.2 Understanding DeVIiCeNEt ..........oc.ueii i 191
12.3 General PTQ Module OVEIVIEW........ooeeiiieieeee e 195
12.4 How the Processor and Scanner Module Manage Messages ............cccceeevineen. 201
12.5 Install the 1784-PCD DeviceNet Interface..........cccoooiiiiiiiii e, 203
12.6 Frequently Asked QUESHIONS..........cccuiiiiiiiiiie e 208

13 Support, Service & Warranty 209
13.1 How to Contact Us: Technical SUPPOrt...........c..uviieiiiieiiiiiiiieeeee e 209
13.2 Return Material Authorization (RMA) Policies and Conditions............cccccceeeuveee.. 210
13.3 LIMITED WARRANTY .ottt ettt et e e s e e e annneeas 212

Index 217

Page 6 of 220 ProSoft Technology, Inc.

August 11, 2008



Start Here PTQ-DNET ¢ Quantum Platform
DeviceNet Scanner/Slave Module

Guide to the PTQ-DNET User Manual

Function Section to Read Details
Introduction - Start Here (page 9) | This Section introduces the customer to the
(Must Do) module. Included are: package contents,

system requirements, hardware installation, and
basic configuration.

Verify Communication, |— Verifying This section describes how to verify
Diagnostic and Communication communications with the network. Diagnostic
Troubleshooting (page 183) and Troubleshooting procedures.

Diagnostics and
Troubleshooting

(page 99)
Reference - Reference (page These sections contain general references
187) associated with this product, Specifications, and

Product Specifications he E ional O .
Functional Overview Functional Overview | ¢ Functional Overview.

Gl (page 103)
ossary Product
Specifications (page
187)
Support, Service, and SN Support, Service This section contains Support, Service and
Warranty and Warranty (page |Warranty information.
Index 209) Index of chapters.
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1 Start Here

In This Chapter
< ProTalk Module Carton Contents ...........ccooovvveieiiiiiiiiii 9

This guide is intended to guide you through the ProTalk module setup process,
from removing the module from the box to exchanging data with the processor. In
doing this, you will learn how to:

= Set up the processor environment for the PTQ module

= View how the PTQ module exchanges data with the processor

» Edit and download configuration files from your PC to the PTQ module
= Monitor the operation of the PTQ module

1.1 ProTalk Module Carton Contents

1

e
i |
|

Profalk

Solutions
8

ProTalk Module ProSoft Solutions CD

1.1.1 Quantum / Unity Hardware

This guide assumes that you are familiar with the installation and setup of the
Quantum / Unity hardware. The following should be installed, configured and
powered up before proceeding:

Quantum or Unity Processor

Quantum rack

Quantum power supply

Quantum Modbus Plus Network Option Module (NOM Module) (optional)
Quantum to PC programming hardware

NOM Ethernet or Serial connection to PC

ProSoft Technology, Inc. Page 9 of 220
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1.1.2 PC and PC Software

Windows-based PC with at least one COM port
Quantum programming software installed on machine

or
Concept™ PLC Programming Software version 2.6

or

ProWORX PLC Programming Software
or

UnityPro XL PLC Programming Software

HyperTerminal (used in this guide) This is a communication program that is
included with Microsoft Windows. You can normally find it in Start /
Programs / accessories / Communications.

Note: ProTalk modules are compatible with common Quantum / Unity programming applications,
including Concept and UnityPro XL. For all other programming applications, please contact
technical support.

Page 10 of 220 ProSoft Technology, Inc.
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2 Configuring the Processor with UnityPro XL

In This Chapter

s Create aNew Project ..........cccceeeeeiiiiiiiee e,

< Add the PTQ Module to the Project

< Download the Project to the Processor

« Set up Data Memory in the Project.........cccccoooeeiiinnenns
¢ Build the Project ...,

< Connect Your PC to the Processor ........ccccoeeevvvvvveeeeeene.

The following steps are designed to ensure that the processor (Quantum or
Unity) is able to transfer data successfully with the PTQ module. As part of this
procedure, you will use UnityPro XL to create a project, add the PTQ module to
the project, set up data memory for the project, and then download the project to

the processor.

2.1 Create a New Project

The first step is to open UnityPro XL and create a new project.

1 Inthe New Project dialog box, choose the CPU type. In the following
illustration, the CPU is 140 CPU 651 60. Choose the processor type that
matches your own hardware configuration, if it differs from the example. Click

OK to continue.

New Project
PLC Wersion | Description | | oK I
..... 0 -
; ..... grf:r:tuun:n Er::r:tuun:n Cancel |
....... n 436 A00 VB, ME+ |
....... 1 86 CPU, 400Kb Program, ME, MB Help

486 CPU, 800Kb Program, MB, MB+

586 CPU.,

b Program, MB, MB+

66 C Ja] 1A, Bthemet-TC...
""" P266 CPU, 1Mb Program + PCMCIA, Bthemet-TCP...
7160 : P266 CPU Het-Standby, 1Mb Program + PCMCIA, ...

ProSoft Technology, Inc.
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2 The next step is to add a power supply to the project. In the Project Browser,
expand the Configuration folder, and then double-click the 1:LocalBus icon.
This action opens a graphical window showing the arrangement of devices in
your Quantum rack.

4 Unity Pro XL: PTQ_DNP*
Eile Edit View Services Tools Build PLC Debug Window Help

EEE [mreca|zeall s |[caneai||hia M vy @al|ee o]

[l mE & -

[ O]

Project Browser
T st ues
1y station O 140 CPU 651 60 02.00 - |
-3, Configuration ~
@B 1iLocalBus B

o[ Z] Derived Data Types

o 2] Derived FB Types

£y Variables & FB instances
Elementary Variables

Derived Varisbles

10 Derived Variables
Elementary FE Instances
Derived FE Instances
ommunication

rogram

Tasks

-] Timer Events
fenn[Z] WO Ewents
o] Animation Tables
o Z] Operator Screens
#[fly Documentation

1 @ Local Bus

[A[ AT T*1 Rebuild Al Project £ imoorzxzen Search/Renlace

Ready [HME R mode oFFLINE | | Jusg:svs | MoTeunT iy [ 4

3 Select the rack position for the power supply, and then click the right mouse
button to open a shortcut menu. On the shortcut menu, choose New Device..

il Local Bus 1=
Bus [ 1 [140cPuesten ozo0 7] ‘

4 |

Page 12 of 220 ProSoft Technology, Inc.
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4 Expand the Supply folder, and then select your power supply from the list.
Click OK to continue.

Ok I
Address: I 1.6
Cancel |

Part Number Description I;| Help |

B Courting
Bl Digcrete
[] ..... Expel‘t
B Motion
AL Slarndalone P35 115/230V 3A
AC Standabne PS5 115/230V 8A
AC Redundart PS 115/230V 8A
"""" 140 CPS 124 20 AC Redundart PS 120/230V
"""" 140 CPS 211 00 DC Standaone PS 24V 3A
"""" 140 CPS 214 00 DC Summable PS 24V 10A
"""" 140 CPS 224 00 DC Redundant PS 24V 8A
"""" 140 CPS 414 00 DC Summable PS 48V 8A
"""" 140 CP5 424 00 DC Redundant PS 48V 8A
"""" 140 CP5 51100 DC Standaone PS 128V 3A
"""" 140 CP5 524 00 DC Redundant PS 125V 8A z

5 Repeat these steps to add any additional devices to your Quantum Rack.

2.2 Addthe PTQ Module to the Project

The next step is to add the PTQ module.

1 Expand the Communication tree, and select GEN NOM. This module type
provides extended communication capabilities for the Quantum system, and
allows communication between the PLC and the PTQ module without
requiring additional programming.

4 Unity Pro XL: PTQ_DNP* _[al x|
Eile Edt View Services Tools Build PLC Debug ‘Window Help

BeEs[mrelos|mes@x||canmae||&Exna ¥ [@a]|zem]
[t: [ TS & -

|

Project Browser
g stucturalview FIl Local Bus =100 x]
i) Station Bug: I 1 140 CPU E5T ED 0200 [ |
@‘ Configuration -
BB [:Local Bus
[[] Derived Data Types
~[] Derived FB Types
[l Wariables & FB instances
A Elementary Variables
@ Derived v,
— [l 100 iables
—4l%  Elementary FB Instances
~4F Derived FE Instances
[ Communication oK, I
5 &5 Frogram Address 14
S £ Tasks Cancel
-2, ST Part Number Descrption [=] Hep |
- Local Quartum Drop Local Quartum Drop
[ voEvents B Anzlog -
— mation Tables & Communication
" {51 Operator Sereens -~ 141 CAP 93X 00 RI0 HEAD 5302
- [qy Docomentation 140 EIA 92100 AS-11 CHANNEL
- 140 NOE 211 00 QUANTUM SY/MAX ETHERNET MODULE ...
J - 140 NOE 351 00 QUANTUM SY/MAX ETHERNET MODULE ...
— —— - 140 NOE 771 00 ETHERMET TCF IP, BASIC WEB SERVER ...
[ Local Bus - TADNDE 77101 ETHERNET TCF IP, BASIC WEB SERVER ...
- 140 NOE 771 10 ETHERMET TCF IP, CONFIGURABLE WEB ..
| T4DNOE771 T ETHERNET TCF IP, CONFIGURABLE WEB ..
- 140 NOM ZXX 00 MN1 MB+
T40 NWM 100 00 FACTORYCAST HMI WEB SERVER MODULE
[T ET>T, Rebuitd Al Project £  User emors esce [
Ready |HMI R/W mode ’ﬁ
B Counting | =
ProSoft Technology, Inc. Page 13 of 220
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Configuring the Processor with UnityPro XL

2 Next, enter the module personality value. The correct value for ProTalk

modules is 1060 decimal (0424 hex).

Q Unity Pro XL : =No name>*
Fle Edt View Services Tools Puld FLC Debug ‘Window Help

== =]

g Srrusturalview 0

-3 Station ]
=5y Configuration

NOM type generic module

H B A&k B2

=Bl 1:LocalBus " Ovendaw

™ Config | [ 10 objects |

& 1:Local Guantum C
=3y Derived Data Types
..... ) CONTROL_IN
..... () CONTROL_OUT
..... [l OMET_Active_Table
..... [ OMET_AutaWerity_Fail *
..... () OMET_COMTROL
..... [ OMET_Com_Fail_Table
..... () DMET_EXP_MSG
() OMET_Esplisithtsg
[ OMET_idie_Table
() OMET_Inputimage

Parameter Name

(P OMET_Outputimage
) ExP_MSGE_IN
) ExP_MSG_OUT
= [] Derived FB Types
=3 Variables & FB instances
@ Elementany Varisbles
@ Derived ariables
B 10 Derived ¥ariables
Ik  Elementary FB Instances

I DerivedFBInstances
# - [1] Communication -

Walue

< > B e |

Lol

Linking...
Process succeeded : 0 Error[s], 0 ¥/arning(s]

\ Rebuild All Project £ Impot/espot i, Useremos

Search/Fieplacs [

Value between: 1 - 65535 HMIL RyW mode (OFFLIMNE

LISE:

oo
o

Before you can save the project in UnityProXL, you must validate the

modifications. Open the Edit menu, and then choose Validate. If no errors are

reported, you can save the project.
Save the project.

2.3  Set up Data Memory in the Project

Depending on the data transfer needs of your application, you may need to
review the data memory allocation in the processor. In the following illustration,
the processor has allocated the following memory values:

Quantum Registers Unity Registers Words
0x %M 256

1x %l 256
4x %MW 1024
3x %IW 1024

Page 14 of 220
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Important: If the module transfers more data to these registers than you have configured in the
processor's memory allocation, the data from the module may overwrite other data in the
processor, and cause the processor to report an error. After you have finished editing the module's
configuration file, review the memory usage, and adjust the processor memory allocation as
needed.

[fiil 1.2 : 140 CPU 651 60

F266 CPU, 1Mb Program + PCMCIA, Ethernet-TCP/F, USE, MB, MB+

M Ovenaew I T Summay . %Conﬁgulalion ] Mg Aodbus Poit . % Animation I " 10 objacts

Operating Made On Cald Start State RAM -
. : Mem uzage 12%
[ Automatic start in Fun nep
v Zhwii Resst
0 4
#M 285 i {3000
Memary Cards 1n 3
A: Mo memory card selected %l |258 AL I4DDD
Wiewer

B: Mo memary card zelected

2.4  Build the Project

Whenever you update the configuration of your PTQ module or the processor,
you must import the changed configuration from the module, and then build
(compile) the project before downloading it to the processor.

Note: The following steps show you how to build the project in Unity Pro XL. This is not intended to
provide detailed information on using Unity Pro XL, or debugging your programs. Refer to the
documentation for your processor and for Unity Pro XL for specialized information.

To build (compile) the project:

1 Review the elements of the project in the Project Browser.

ProSoft Technology, Inc. Page 15 of 220
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2 When you are satisfied that you are ready to download the project, open the
Build menu, and then choose Rebuild all Project. This action builds
(compiles) the project into a form that the processor can use to execute the
instructions in the project file. This task may take several minutes, depending
on the complexity of the project and the resources available on your PC.

3 As the project is built, Unity Pro XL reports its process in a Progress dialog
box, with details appearing in a pane at the bottom of the window. The
following illustration shows the build process under way.

Unity Pro XL : <No name >* - [Quantum Drop for local] |H[=] E3

B i e =18l x|
Bl = R R - AR & E BaAB i DL (PTe | O |weo|| e
HTE |G -
aject Browser F3
-E! Fr Local Ouantum Drop
_" sssss - - -
= Ly, Cosfigurstion 0% Ec I
S Rg, |iLocs e Farsmater Name | vabae |
0r,, :Lood Guantem Dvep Stating adkdess status table L]
o M, . woxer ms00 [ ST —— 6
=y, Duiived Data Tapes + 10 080 A e T
&, AcroucreRD Diogs hokd ug tme 100ms 3
&0, ACYCLCFEADN T 0
Y, acrouceeana e o
), ACYELCURITE Anslyzing
&, ACYCUCVRTEN
S0, ACvELCURTEOLT
0, sLaRM -
=V e _JJ [TTTITT]T
Al | »
Mardware catalog El
= Local Quanhum Diop
# - Anakog
# - Commurication
= Counting
Discrete
Expet
Matiory
Flack.
Supply

‘I;Iﬂ'l' S EE Lo bus AT || M SR |0 LocalBus B Quantum O,
Ml natyzing...

liimpl <OFE> : [FTG_FDPMY1_DFE] : 0 errorfs], 0 warning(s

[MAIN <SH> : [MAST]) I errar|s). 0 waming[s]

| [ALATETE T Rebuia an Project §_wpotept_f, User e, Geaechimagiace |

Ready 10 AW mode FFLINE | | MOCEUSOL: L [ not it £ | P

After the build process is completed successfully, the next step is to download
the compiled project to the processor.

2.5 Connect Your PC to the Processor

The next step is to connect to the processor so that you can download the project
file. The processor uses this project file to communicate over the backplane to
modules identified in the project file.

Note: If you have never connected from the PC to your processor before, you must verify that the
necessary port drivers are installed and available to UnityPro XL.

Page 16 of 220 ProSoft Technology, Inc.
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Configuring the Processor with UnityPro XL

To verify address and driver settings in UnityPro XL:

1 Open the PLC menu, and choose Standard Mode. This action turns off the
PLC Simulator, and allows you to communicate directly with the Quantum or
Unity hardware.

PLC Debug Window Help

Connect Ctrl+K
Set Address...
’ﬁ Standard Mode
& simulation Mods
Cirl+7
5 Wwith Cu alues
Project Backup... L4
Memory Consumption...
Dizgnostics

2 Open the PLC menu, and choose Set address... This action opens the Set
address dialog box. Open the Media dropdown list and choose the
connection type to use (TCPIP or USB).

Set Address
v PLC

Address

— Simulgar

Address

|
2]

Bandwidth... |

[127.0.01
Media

[1z7.0.01
Media

Test Connection |

Cancel |
Help |

3 If the Media dropdown list does not contain the connection method you wish
to use, click the Communication Parameters button in the PLC area of the
dialog box. This action opens the PLC Communication Parameters dialog
box.

|TCPIP

|
LCommunication Parameters |

|TEPIF'

|
LCommunication Parameters |

PLC Communication Parameters

Fequest failure recovery
Humber of ties: IE _Ij
Timent [ms) |3UUU

I~ Speedat 116 KEds E} Driver Settings

0k I Cancel | Help

ProSoft Technology, Inc.
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4  Click the Driver Settings button to open the SCHNEIDER Drivers
management Properties dialog box.

MODBUS SERIAL Diver |  MODBUSTest |  XWAYTest |
DRIVERS Manager | PLC USB Driver
SETUI
Drrivers Manager ¥2.1 |E14 ‘-v
Driverg———————— System info———————————————
2 installed drivers indaws NT 5.1 [Build 2600)

Extended info : Service Pack 2

“Winsock | W2.2
Ingtall # update
DLLgswAY  WE 1,235
Unirstall this driver | Methcoess : %1, 0.8, 14

OK |

5 Click the Install/update button to specify the location of the Setup.exe file
containing the drivers to use. You will need your UnityPro XL installation
disks for this step.

Driver installation /update E
Insert the driver inzstallation disk in the selected 0K
device then click OK. _

Cancel |
Install the driver fram :
|A: hzetup. exe Browse... |

6 Click the Browse button to locate the Setup.exe file to execute, and then
execute the setup program. After the installation, restart your PC if you are
prompted to do so. Refer to your Schneider Electric documentation for more
information on installing drivers for UnityPro XL.

2.5.1 Connecting to the Processor with TCPIP

The next step is to download (copy) the project file to the processor. The
following steps demonstrate how to use an Ethernet cable connected from the
Processor to your PC through an Ethernet hub or switch. Other connection
methods may also be available, depending on the hardware configuration of your
processor, and the communication drivers installed in UnityPro XL.

1 If you have not already done so, connect your PC and the processor to an
Ethernet hub.
2 Open the PLC menu, and then choose Set address.

= Important: Notice that the Set address dialog box is divided into two areas. Enter the address
and media type in the PLC area of the dialog box, not the Simulator area.

3 Enter the IP address in the address field. In the Media dropdown list, choose
TCPIP.

Page 18 of 220 ProSoft Technology, Inc.
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4 Click the Test Connection button to verify that your settings are correct.

Set Address 7|
¥ FLC Simulator =
| |— | EBandwitdth. .. |
Address UnityXL
Test Connection |
|182.188.2.21 -
\lj) Successfully connected ko the currently selected barget,
Media
ITEF‘IP oK |
Cancel |
LCommunication Parameters | ‘ LCommunication Parameters I
Help |

The next step is to download the Project to the Processor.

2.6 Download the Project to the Processor

1 Open the PLC menu and then choose Connect. This action opens a
connection between the Unity Pro XL software and the processor, using the
address and media type settings you configured in the previous step.

2 On the PLC menu, choose Transfer Project to PLC. This action opens the
Transfer Project to PLC dialog box. If you would like the PLC to go to "Run”
mode immediately after the transfer is complete, select (check) the PLC Run
after Transfer check box.

Transfer Project to PLC
PC Project Overwiitten PLC Project
M ame: IStation Mame: IStation
Yersion: IU- 01 ‘ersion: |U.EI.1
Last Build: ISeptember 25, 2006 3:37:26 PM Last Build: ISeptember 25, 2006 3:37:26 PM

| Transfer I Cancel |

3 Click the Transfer button to download the project to the processor. As the
project is transferred, Unity Pro XL reports its process in a Progress dialog
box, with details appearing in a pane at the bottom of the window.

When the transfer is complete, place the processor in Run mode.
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3 Configuring the Module in Scanner Mode

In This Chapter

% Software and Hardware Requirements .............ccccccoeeiiiiiieecieciiieeeee, 21
¢ Configure the ModUIE ..........coiiiiiieee e 22
« Connect to the DeviceNet Network ..........cccooceeriiiiiinie e 28

Note: The intent of the sample ladder program is to demonstrate that the module, the DeviceNet
network, and the processor are correctly configured and communicating with each other. Your
actual configuration will most likely be different from this sample ladder program. After you have
completed the steps in this section, you will need to refer to the remainder of this User Manual for
information on how to customize your installation.

3.1 Software and Hardware Requirements

3.1.1 Software Requirements

Before you install the scanner module, make sure you have the following
software:

= Personal computer with Microsoft Windows™ XP or later operating system

= Rockwell Automation's RSNetWorx for DeviceNet Configuration software or
equivalent (ProSoft Technology part number PSW-DNET).

» Rockwell Automation's 1784-PCD PCMCIA DeviceNet (PC to DeviceNet
communication adapter). (Please contact ProSoft Technology for price and
availability)

3.1.2 Electronic Data Sheet Requirement

To use the new features of this release, the scanner module requires the latest
EDS file for the ProSoft Technology DeviceNet Configuration software. The
module includes the EDS file when shipped.

Refer to Register the PTQ-DNET EDS file (page 65) for information on how to
obtain and register the EDS file.

3.1.3 Hardware Requirements

The PTQ-DNET Scanner Module is compatible only with the Quantum processor
line local chassis using Concept or UnityPro software.
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3.2

Configure the Module

In this step of the setup process, you will configure the parameters that affect the
interface between the PTQ module and the Quantum processor. These
parameters indicate:

» The physical position of the module in the rack.

» The starting memory address in the processor's State RAM for the module's
input and output data images. For the purpose of this example, we
recommend a starting address of 1000 for the input image and 1500 for the
output image.

To begin, verify that the processor is correctly positioned in the rack, and is
powered up. Connect your PC to the DeviceNet, using a communication adapter
Interface (purchased separately, this manual refers to the PSFT-1784-PCD
PCMCIA interface available from ProSoft Technology) and RSNetWorx for
DeviceNet communication software (ProSoft Technology part number PSW-
DNET). The PTQ-DNET module should also be connected to the DeviceNet
network properly configured with appropriate network power supply. (Please refer
to DeviceNet Design and Installation (page 103))

3.2.1 Set Node Address Switches for Channels 1 and 2

The figure below shows a view of the rear panel of the module. The location of
the configuration rotary and bank switch, which are used to set the node address
and data rate of the scanner, are identified.

Configuration switches 3 and 4 should be set to the Off position.

3.2.2 Setting the Node Address

The two rotary switches on the back of the module are used to set the scanner
node address. The module must be removed from the rack to change the node
address. Node Addresses 0 through 63 are valid on DeviceNet. The scanner will
not start if the node address is set to a value above 63.

Set the MSD rotary switch to the tens digit of the node address and the LSD
rotary switch to the ones digit. The node address must not conflict with any other
device on the network.
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Before you install your module you must set the following switches:

O =0FF=0
D (3 =0n=1
/ OoN OFF
=TI NOT USED
" i ; ng'r USED
— Co 3[CLEAR* |  NORMAL |
= a1 4 NOT USED
* Clears Scan List
[an)]
= 0= 125KB
=] — ;nggg:: Data Rate
S
KR
S @
Node Address Switches
(as shown, Mode Address is 02)
LSD
O

= data rate for the DeviceNet channel
= scanner node address for each channel

3.2.3 Set the Data Rate Switches

One of the rotary switches on the back of the module is used to set the scanner

data rate (refer to Rear Panel View (page 22)). The module must be removed
from the rack to change the data rate.

Data rate rotary switch determine the data rate, as shown in the table below.

Data Rate Switch Position
125K baud 0
250K baud 1
500K baud 2
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Front Panel View

The figure below shows the indicators and connectors that are visible from the
front of the module.

| +—— Module Status Indicator

MOD NET Network Status Indicator

El B Node Address and Status Display

Vs

CAN_H

SHIELD DeviceNet Connector
CAN_L

V-

msr = Reset Switch

@

3.2.4 Install your module in the Chassis

Install the ProTalk Module in the Quantum Rack

1 Place the Module in the Quantum Rack. The ProTalk Q module must be
placed in the same rack as the processor.
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2 Tilt the module at a 45° angle and align the pegs at the top of the module with
slots on the backplane.

3 Push the module into place until it seats firmly in the backplane.

CAUTION: The PTQ module is hot-swappable, meaning that you can install and remove it while
the rack is powered up. You should not assume that this is the case for all types of modules unless
the user manual for the product explicitly states that the module is hot-swappable. Failure to
observe this precaution could result in damage to the module and any equipment connected to it.

3.2.5 Indicators

Module Status Indicator

The module status (MS) indicator displays status of the module. It indicates
whether the device has power and is functioning properly as shown in the
following table. Refer to Front Panel View (page 24) for its location.

Module Status indicator Module Status:
Off There is no power applied to the module.
Green The module is operating normally.
Flashing Green The module is not configured.
Flashing Red There is an invalid configuration.
Red The module has an unrecoverable fault.
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Network Status Indicator

The network status (NS) indicator provides the status of the DeviceNet network.
It indicates scanner and device health and network activity, as shown in the table
below. Refer to Front Panel View (page 24) for its location.

Network Status Indicator Network Status:

Off The device has no power or the channel is disabled for
communication due to a bus off condition, loss of network power, or
it has been intentionally disabled. The channel is disabled for
DeviceNet communication.

Green Normal operation. All slave devices in the scan list are

communicating normally with the module.

Flashing Green

The two-digit numeric display for the channel indicates an error code
that provides more information about the condition of the channel.
The channel is enabled but no communication is occurring.

Flashing Red The two-digit numeric display for the channel displays an error code
that provides more information about the condition of the channel. At
least one of the slave devices in the module's scan list table has
failed to communicate with the module. The network has faulted.

Red The communications channel has failed. The two digit numeric

display for the channel displays an error code that provides more
information about the condition of the channel. The module may be
defective.

3.2.6 Node Address/Status Display

The module has two-digit numeric display for node address/status indication of
diagnostic information about the scanner and devices in its scan list. The display
alternates at approximately 1 second intervals between node status and node

address.

For slave devices in the scanner's scan list, if the device is functioning normally
its node address and status will not be shown. If there is a communication
problem, the device's status followed by its node address will be shown.

For the scanner, the scanner's status followed by its node address will always be
shown. Once the scanner is in Run mode and functioning normally, the scanner's
node address is shown and the scanner's status is no longer shown.

The display cycles through devices' status/node address in a round-robin

fashion.

The status codes are defined in the table below.

Status Code

Description

0to 63 Normal operation. These codes indicate node addresses.
65 Module is Autoscan Enabled. This value is displayed in Idle Mode only and is
normal if the module is set to enable Autoscan Fixed addressing.
70 Module failed Duplicate Node Address check. Another device on the network
exists at the scanner's node address.
71 lllegal data in scan list (node address alternately flashes). Reconfigure the scan
list.
72 Slave device stopped communicating (node address alternately flashes).
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Status Code

Description

73

Slave device's identity information does not match the electronic key in the
scanner's scan list for the node address. Verify that the correct device is at the
node address.

74

A message was received that had more data than the scanner can accept.

75

No traffic detected on the network. Usually this occurs when the scan list is
empty and there are no other scanners on the network.

76

No traffic intended for the scanner detected on the network. Other devices are
talking, but not to the scanner.

77

Slave device's data size does not match the scanner's scan list. The slave
device's configuration may have changed.

78

Slave device at the node address in the scanner's scan list does not exist or fails
to communicate with the scanner. The slave device may be already
communicating with another scanner.

79

Scanner failed to transmit a message. The network may be invalid, there are no
other devices on the network, or the scanner's data rate may not match the
devices on the network.

80

Scanner is in IDLE mode and output data is not being sent to slave devices. Put
controller in RUN mode and enable RUN bit in Module Command Word.

81

Scanner is in FAULT mode. The fault bit is set in the Module Command Word.

82

Error detected in sequence of fragmented /O messages from slave device. The
slave device's configuration may have changed and may no longer match the
scanner's scan list.

83

Slave device is returning error responses when the scanner attempts to
communicate with it. The slave device's configuration may have changed or it
may be already communicating with another scanner.

84

Scanner is initializing the devices in its scan list. The scanner will clear this
status code once all of its slave devices have been contacted.

85

Slave device is transmitting incorrect length data. Slave device may be defective
or is dynamically changing its data size.

86

Slave device is producing zero length data (idle state) while scanner is in Run
Mode. Slave device may need to be reconfigured.

87

A slave device whose inputs are being shared is not communicating with its
primary scanner. The slave device's primary scanner must be scanning the slave
device for the scanner to receive the device's shared inputs.

88

The I/0O connection types (polled, strobed, etc.) between a slave device whose
inputs are being shared and its primary scanner does not match the shared input
connection of the scanner. The scanner's shared input connection's type(s) must
be the same as, or a subset of, the primary connection's type(s).

89

Scanner's initialization of a slave device using Auto Device Replacement
parameters has failed. Either the scanner's Configuration Recovery data for the
slave device is invalid or the slave device is not compatible with the scanner's
scan list for that node address.

90

The scanner is disabled because the DISABLE bit in the Module Command
Word is set.

91

Scanner has detected communication errors on the network and is now in the
Bus-Off condition. The scanner may be set to the wrong data rate. The sources
of network interference must be removed. The scanner must be restarted.

92

Scanner detects no network power. Once network power is applied, the scanner
will restart.
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Status Code Description

95 Module firmware update is in progress. Do not remove power from the module or
reset the module while the firmware update is in progress.

97 Not used.

98 Unrecoverable firmware failure. Service or replace the module.

99 Unrecoverable hardware failure. Service or replace the module.

3.3 Connect to the DeviceNet Network

The module includes a dual row 5-pin plug for attaching to the DeviceNet
network, as shown in Front Panel View. Wire the plug according to DeviceNet
specifications, matching insulation colors to the color code on the plug and
secure the wires with the screw terminals. The plug must be removed from the
module to attach the wires.

Install the plug into the 5 pin socket on the module and secure by tightening the
screw locks.

The module's DeviceNet circuitry is isolated from the rest of the module circuitry,
and DeviceNet power may be applied before the module is powered in the rack.

Wire Color Wire Identity Usage Round Usage Flat
white CAN_H signal signal

blue CAN_L signal signal

bare drain shield n/a

black V- power power

red V+ power power

Open Connector Type Pin Outs

probe holes

mechanical key —w L 7 = «Mechanical key

jack screw -—y[ : Eﬁjackscrm\'

e T e

Blac R

Blue Shigld or Bare
10-pin linear plug (open)

Note: Please refer to DeviceNet Design and Installation (page 103).

3.3.1 Terminate the network

The terminating resistor reduces reflections of the communication signals on the
network. Choose your resistor based on the type of cable (round or flat) and
connector (open or sealed) you use.

For round cable:

= the resistor may be sealed when the end node uses a sealed T-port tap
= the resistor may be open when the end node uses an open-style tap

For flat cable:
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= the resistor is a snap-on cap for the KwikLink connector base, available in
sealed and unsealed versions

You must attach a terminating resistor equal to 120 ohms, 5% or greater or 121
ohms, 1%, 1/4W, to each end of the trunk cable. You must connect these
resistors directly across the blue and white wires of the DeviceNet cable.

ATTENTION: If you do not use terminating resistors as described, the DeviceNet
cable system will not operate properly.

Open-Style Terminating Resistors

121 ohms, 1%, 1/4W resistors connecting the white and blue conductors in
micro- or mini-style attach to:

= open-style T-Port taps
= trunk lines using terminator blocks

1210

Black—{0] 010 O] 14— fed
7 N
Blug Whits
Shield or Bara

Supply power

The cable system requires the power supply to have a rise time of less than 250
milliseconds to within 5% of its rated output voltage. You should verify the
following:

= the power supply has its own current limit protection
= fuse protection is provided for each segment of the cable system

o any section leading away from a power supply must have protection
= the power supply is sized correctly to provide each device with its required

power
= derate the supply for temperature using the manufacturer's guidelines
Use the power supply to power the DeviceNet cable system only. If a device
requires a separate 24V power source other than the DeviceNet power
source, you should use an additional 24V power source.
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4  Configuring the Module in Slave Mode
In This Chapter
% Setup scanner module as a slave device ..........c...coeecuvieeeieiiicciiieeeee. 31
4.1  Setup scanner module as a slave device
Select a scanner module icon in the RSNetWorx configuration view, choose
Device > Properties from the main menu, and then click the Module tab. On the
Module property page, click Slave Mode.
1 Click the Enable Slave Mode checkbox to operate the scanner in slave mode.
2 If necessary, edit the Input sizes (polled or COS/cyclic) or Output sizes
(strobed, polled, or COS/cyclic) for the I/O messaging type(s) desired.
3 When finished, click OK to return to the Module property page.
4 Edit all of the other scanner module parameters as usual.
21|
General  Module I Scanlistl Input I Dutputl ADR I Summalyl
Irterszan Delay: |1U _Ij msec | Uploadifrom Seanner |
anfl?;ro;::dt%ollﬂatio: |1 - Dovinload ta Seanmer |
Module Defaults |
Slave Mode... |
Advanced... |
0K Cancel Lapply Help
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41.1 Slave mode

Slave mode enables one scanner on a DeviceNet network to provide 1/O data to
any other scanner on that same DeviceNet network. When you elect to make a
scanner a slave (on the Module property page, click Slave Mode), you specify
the sizes of the input and output data, as well as expose the input or output data
associated with that scanner to every other scanner on the network. Further, on
the Input and Output tabs, you then determine what addresses will be used in the
memory map.

For more information on where 1/O data is mapped when you select a scanner for
slave mode, consider the following table:

1/0 data from the: Is sent to the: And is mapped to the following locations in the

Slave mode scanner: Master scanner:

Slave mode scanner  Master scanner output data table input data table (Input tab)
(Output tab)
Master scanner Slave mode scanner input data table (Input output data table (Output
tab) tab)
¥ Enable Slave Mode
—Strobed ———————————— Cancel |
Output Size: IU _|::' Eytes Help |
—Polled—————— Change of State / Cyclic:
Input Size: IU _I::' Bytes oS O Cyclie
Output Size: l@ Eytes D e ID 1 Bytes
Dutput Size: IU _|::[ Bytes
Strobed:

= Qutput Size

This is the number of bytes of output data that the scanner will send to this
device in a strobed I/O message. The range of valid values is from 0 to 8
bytes.

Polled
* Input Size

This is the number of bytes of input data that the scanner expects to receive
in an 1/0O message from this device in response to a poll I/O message. The
range of valid values is from 0 to 255 bytes.

= Qutput Size

This is the number of bytes of output data that the scanner will send to this
device in a poll I/O message. The range of valid values is from 0 to 255
bytes.
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Change of State / Cyclic

* |nput Size

This is the number of bytes of input data that the scanner expects to receive
in an I/O message from this device for a change-of-state (COS) or cyclic
message. The range of valid values is from 0 to 255 bytes

=  Qutput Size

This is the number of bytes of output data that the scanner will send in an I/O
message to this device in a change-of-state or cyclic message. The range of
valid values is from 0 to 255 bytes.
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5.1

PTQ-DNET with Unity Pro XL Function Block

In This Chapter

% Derived Function BIOCKS OVEIVIEW............cccuviiiiieeiiiiiieeee e 35
« PTQ-DNET Function Blocks Operation Overview .............c.cccceeveveeeenne 36

Derived Function Blocks Overview

The Unity Pro XL programming language for Schneider Electric Automation
Quantum processors support user defined function blocks (DFB). The user
function block types (Derived Function Blocks) are developed by the user using
one or more languages (according to the number of sections). These languages
are:

= Ladder language

= Structured Text language

= [Instruction List language

= Functional block language FBD

A DFB type can have one or more instances where each instance is referenced
by a name (symbol), and possesses DFB data types.

Derived Function blocks defined by Unity Pro XL software are entities containing:

» |nput and output variables acting as an interface with the application

= A processing algorithm that operates input variables and completes the
output variables

» Private and public internal variables operated by the processing algorithm.

» Using the Derived Function Blocks

To simplify programming procedures, ProSoft Technology has included a Unity
Pro XL XFM Functional Module and sample XEF used for communication with
the PTQ-DNET module. The Functional Module provides easy access to the
scanner's supported function blocks. Specific commands are also provided to
perform explicit messaging functions as with Set and Get commands such as,
"Get Auto Scan State" and "Set Auto Scanner Fixed Address Size".

Note: It is not intended within this reference manual to include in depth programming information.
You should, therefore, be familiar with IEC Function Block programming and Unity Pro XL
programming language.
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The PTQ-DNET sample functional Module supports inputs and output variables
used for the PTQ module status, explicit messaging and node cyclic I/0 data. All
input information is located in the <Inputs> - Inputimage area (data delivered to
the Unity processor) and all output information is located in the <input/output> -
Outputimage area (data sent to the PTQ module).

[1Data Editor

Variablesl Dot Typesi Furction Blocks DFE Types I

I- Filter r — |

5.2 PTQ-DNET Function Blocks Operation Overview

Function block define software components or modules that perform a specific
function. Each function block has its own, pre-defined, set of inputs and outputs.

The function block provided with the PTQ-DNET module contains the logic to
handle DeviceNet cyclic data, status, explicit messages and alarms. It transfers
data between the output/input data type arrays and the corresponding slave
devices.

There are two supported Function Blocks for the PTQ-DNET module:

1 PTQ_DNET_CTRL: This function block supports the control and status data
of the module.

2 PTQ_DNET_MSG: This function block supports the processor explicit CIP
messaging associated with the module.

5.2.1 PTQ _DNET_CTRL Function Block Overview

" DMET CTEL 01

2
FTQ_BHET_CTRL

- BNET_IN D1—Inpu1lmage IdlemModef—PHET_COMTRL_WAR.In. ldlebdode - - - - - - -

DHET, CDNTRL_VAR Out.RunScanner—Aun Runtodef—DHET_CONTRL VAR In. Runhiode
DHET_COHTRL_VAR.Out SelF aulthded [SetFaultode Faulthode[—DBHET_COMTRL_VWAR.In.Faulthlode
ENET_CUNTHL_VR Uut.DIsaDIeScanneE~ Dizenable Olzabledf—D0HET_CONTRL_VAR.In.Scannerblsabled

Failuref—DbNET_COMTRL_WAR.In. ScannerFailed
AuteerifyFailDeterte d—PHET_CONTRL_\WAR. In.Autot e rifyF ailDefected
ComFall—DPHET_CORNTRL_WAR.IN. ComFall

DuplicateNodeF ail—DHET_CONTRL_WAR . In. ComFail
ScannerConfigF ailfF—DHET_COMTRL AR In. ScannerConflgFalI

DPNET_QUT_01—(Qutputimage Outputimagef—DPHET_0OUT_01
g DNET COMTRL: \44R. DutReboot—'HebaotiReboo —DNET COMTRL_WAR.In Rebost- - - - - - - -

Page 36 of 220 ProSoft Technology, Inc.
August 11, 2008



PTQ-DNET with Unity Pro XL Function Block PTQ-DNET ¢ Quantum Platform

DeviceNet Scanner/Slave Module

The function block creates and uses the following data types.

|- [ DMET_Active_Table ARRAY[D.3] OF wWORD
|- [ DMET_Autoverfy_Fail_Table ARRAY[0.3] 0F WORD
|- [ DMET_Com_Fail_Table ARRAY[0.3] 0F WORD
() DMET_Esplicithdzg <Stucts
(50 DNET Ide_Table ARRAYID. 3] OF WORD
| - DMET_Inputimage <Sitructy
() DNET_Outputimage <Structs

The PTQ_DNET_CTRL function block input pins are defined as follows:

Pin Name Pin Type

Description

Inputimage Input

This input is a comprised of DNET_Inputimage structure. The input block consists
of a total of 1024 words. Part of the 1024 words consist of 50 words of Status and
Explicit Messaging area leaving 974 words of input cyclic data.

Run Input

It is the responsibility of the user to create an instance of this object. The scanner
module maps output data from its scanner output table and discrete outputs to
each device on the network. Inputs are received and mapped into the scanner
input table and discrete inputs. Outputs on the network are under program
control. Placing the CPU into STOP mode places the scanner into idle mode
regardless of the state of the bits in the module command word. Placing the CPU
into RUN mode causes the state of the bits in the module command word to
determine the scanner state.

SetFaultMode Input

It is the responsibility of the user to create an instance of this object. Setting this
bit to a value of "1 will cause the scanner to stop communicating with devices on
the network. No outputs or inputs are mapped. Outputs on the network are not
under program control. If the scanner was in run, devices will go to their
configured 'fault state."

Disable Input

It is the responsibility of the user to create an instance of this object. Setting this
bit to a value of "1 will cause the DeviceNet channel to be become disabled for
communication. No communication may occur over this channel. Outputs on the
network are not under program control. If the scanner was in run, devices will go
to their configured 'fault state." Numeric error code 90 will occur when channel is
disabled.

Reboot Input Output

Itis the responsibility of the user to create an instance of this object. Setting this
bit to value of '1" will cause the scanner to reset as though the reset button had
been pressed. When this command is issued, all scanner communication stops
for the duration of the scanner's initialization sequence. Outputs on the network
are no longer under program control. If the scanner was in run, devices will go to
their configured 'fault state.

IdleMode Output

If a bit is set, the scanner received a valid DeviceNet idle indication from the
device at the node address. A device in idle mode does not return updated I/0
data to the scanner because the device is not in its run mode.

Error Code 80 will be displayed and is defined as, Scanner is in IDLE mode and
output data is not being sent to slave devices. Put controller in RUN mode and
enable RUN bit in Module Command Word. Check the

RunMode Output

Device is in Run Mode. The scanner module maps output data from its scanner
output table and discrete outputs to each device on the network. Inputs are
received and mapped into the scanner input table and discrete inputs. Outputs on
the network are under program control. Placing the CPU into STOP mode places
the scanner into idle mode regardless of the state of the bits in the module
command word. Placing the CPU into RUN mode causes the state of the bits in
the module command word to determine the scanner state.

FaultMode Output

Device is in Fault Mode. The scanner stops communicating with devices on the
network. No outputs or inputs are mapped. Outputs on the network are not under
program control. If the scanner was in run, devices will go to their configured 'fault
state.' Error 81 on the front panel will be displayed.
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Pin Name Pin Type Description

Disabled Output The DeviceNet channel is disabled for communication. No communication may
occur over this channel. Outputs on the network are not under program control. If
the scanner was in run, devices will go to their configured 'fault state.' Numeric
error code 90 will occur when channel is disabled.

Error 90 will be displayed on the front panel.

Failure Output DeviceNet device failure detected. Review the device communication failure table
for specific information on each device failed.

AutoVerifyDetected ~ Output Indicates that the device autoverify table should be read to determine which
device has incorrect device keying or an incorrectly configured data size in the
scanner's scan list.

CompFail Output Indicates that the device communication table should be read to determine which
device has incorrect device keying or an incorrectly configured data size in the
scanner's scan list.

DuplicateNodeFail Output Another device on the network exists at the scanner's node address. Error 70 will
be displayed on the module front panel.

ScannerConfigFail ~ Output Scanner configuration is missing or corrupted, or module is not in correct slot.

Outputimage Input Output  This input is a comprised of DNET_Outputimage structure. The input block

consists of a total of 1024 words. Part of the 1024 words consist of 33 words
consist of Module Command and Explicit Messaging area leaving 991 words of
output cyclic data.

5.2.2 PTQ_DNET_MSG Function Block Overview

| DNET MSG 01

PTQ_DNET_MSG

DHET_IN_01—(|inputimage
s 1—{[ScannerModefddress AutoScanFixed Sizef—12
- O—jttutoscanSize AutoScanState—0

DHET_MSG_WARIABLES. Out.Enablefuto Scan—[S ethutoScanEnable—SetfutoScanEnablef—DHET_MS&_WARIABLES.In.EnablefutoScan -
DHET_MSE_WARIABLES. Out.Dizablefuta Scan—|S etdutoScanbizable — SetAutoScanbisablef—DHET_MSG _WARIABLES.In.DisablefutoSean -

DHET_MSG WARIABLES Out.SetAutoScanSt thutoscanSizef—DHET_MESG_WARIABLES In. SetfutoScanSize -

DHMET_MS& _WARIABLES. Out. GetdutoScan Stat, thutoScanStat thutoScanState—DHET_hSE_WARIABLE S.In. & etfuto ScanState -

DHET_MSG _WARIABLES. Out. GettutoScansi tfutoScansi thutoScan Sizef—DHNET_MSG_WARIABLES. In.Getfuto ScanSize -
DHET_OUT_01—|Qutputimage—————~0utputimage—DINET_OUT_01

The function block creates and uses the following data types.

[ B DMET_Inputimage [ <Struct> [
| B3 DNET_Outputimage | «stucts |

The PTQ_DNET_MSG function block input pins are defined as follows:

Pin Name Pin Type Description

Inputimage Input This input is a comprised of DNET_Inputimage structure. The input block
consists of a total of 1024 words. Part of the 1024 words consist of 50 words
of Status and Explicit Messaging area leaving 974 words of input cyclic data.

ScannerNodeAddress  Input It is the responsibility of the user to create an instance of this object. Use this
input to address the specific module on the rack. The address is identified on
the unit front display and is set with the rotary switch on the back of the unit.
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Pin Name Pin Type

Description

Autoscansize Input

Itis the responsibility of the user to create an instance of this object. This
integer input in conjunction with the SetAutoscanSize input will determine the
Autoscan Fixed addressing size. Default value is 4. The range is 1 to 32
bytes.

SetAutoScanEnable Input Output

It is the responsibility of the user to create an instance of this object. Setting
this bit to a value of "1" will cause the DeviceNet channel to be become
disabled for communication. No communication may occur over this channel.
Outputs on the network are not under program control. If the scanner was in
run, devices will go to their configured 'fault state. Numeric error code 90 will
occur when channel is disabled.

SetAutoScanDisable Input Output

It is the responsibility of the user to create an instance of this object. Setting
this bit to a value of 1" will cause the scanner operations to stop. No
communications occur over DeviceNet. Outputs on the network are not under
program control. If the scanner was in run, devices will go to their configured
'fault state." Numeric error code 97 will occur. The scanner must be reset or
power cycled to recover from this state.

SetAutoScanSize Input Output

It is the responsibility of the user to create an instance of this object. Setting
this bit to value of '1" will cause the scanner to reset as though the reset
button had been pressed. When this command is issued, all scanner
communication stops for the duration of the scanner's initialization sequence.
Outputs on the network are no longer under program control. If the scanner
was in run, devices will go to their configured 'fault state.

GetAutoScanState Input Output

If a bit is set, the scanner received a valid DeviceNet idle indication from the
device at the node address. A device in idle mode does not return updated
I/0 data to the scanner because the device is not in its run mode.

Error Code 80 will be displayed and is defined as, Scanner is in IDLE mode
and output data is not being sent to slave devices. Put controller in RUN
mode and enable RUN bit in Module Command Word. Check the

GetAutoScanSize Input Output

Device is in Run Mode. The scanner module maps output data from its
scanner output table and discrete outputs to each device on the network.
Inputs are received and mapped into the scanner input table and discrete
inputs. Outputs on the network are under program control. Placing the CPU
into STOP mode places the scanner into idle mode regardless of the state of
the bits in the module command word. Placing the CPU into RUN mode
causes the state of the bits in the module command word to determine the
scanner state.

AutoScanFixedSize Output

This integer value represents the results from issuing the Get Auto Scan
Fixed Mapping explicit service message triggered by GetAutoScanSize. Valid
display range is 1 to 32 bytes.

AutoScanState Output This Boolean value represents the results from issuing the Get Auto Scan
explicit message triggered by the GetAutoScanState. A value of 1 indicates
Autoscan is enabled.

Outputimage Input Output  This input is a comprised of DNET_Outputimage structure. The input block

consists of a total of 1024 words. Part of the 1024 words consist of 33 words
consist of Module Command and Explicit Messaging area leaving 991 words
of output cyclic data.
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5.2.3 PTQ-DNET Input Image

The DNET _Inputlmage structure consists of the following elements:

----- * StatusWor i} WORD
- @ Explicittd :oP esp DMET_Ewplicittdzg
- B DevicedctiveT able DMET_active_Table
- B DeviceComFailT able DMET_Com_Fail_Table
- B DevicetutoverfpFailT able DMET_Autoerfy_Fail..
[+~ B DeviceldleTable DMET_|dle_Table

----- @ ScannerScanCounter WiORD
- B Realrputs ARRAY[0.973] OF W...

Name Type Description

StatusWord Word Input Status single word of the module. (Refer to Input Block
(page 196))

ExplicitMsgResp DNET_ExplicitMsg 33 words of Explicit Messaging control response. (Refer to
Explicit Messaging (page 91))

DeviceActiveTable DNET_Active_Table 4 word table of a bit map representation of Nodes Active on
the network. The scanner assigns one bit to each device on
the network. If the bit is set the device is in the scanners
scan list.

DeviceCompFailTable DNET_Com_Fail_Table 4 word table of a bit map representation of nodes failing on

the network. The scanner assigns one bit to each device on
the network. If a bit is set, the device at the node address is
in the scanner's scan list and is not present, not
communicating, or failed autoverify.

DeviceAutoverifyFailTable ~ DNET_AutoVerify_Fail 4 word table of a bit map representation of nodes. The
scanner assigns one bit to each device on the network. If a
bit is set, the device at the node address is returning device
keying or a data size that does not match the keying or data
size in the scanner's scan list.

DeviceldleTable DNET_lIdle_Table 4 word table of a bit map representation of nodes. The
scanner assigns one bit to each device on the network. If a
bit is set, the scanner received a valid DeviceNet idle
indication from the device at the node address. A device in
idle mode does not return updated 1/O data to the scanner
because the device is not in its run mode.

ScannerScanCounter Word The scanner increments this one-word counter whenever a
scan of the DeviceNet devices is completed. The counter
rolls over when it reaches its maximum value.

Reallnputs Array-of-Words The device cyclic input area of 974 words. This data is
mapped using RSNetWorx Class Instance Editor setting the
State RAM map offset area. Refer to Setting the Quantum
Input and Output State RAM Starting Address. (page 83)

Page 40 of 220 ProSoft Technology, Inc.
August 11, 2008



PTQ-DNET with Unity Pro XL Function Block

PTQ-DNET ¢ Quantum Platform
DeviceNet Scanner/Slave Module

5.2.4 Real Inputs

The below RSNetWorx Class Instance editor example enables the input map and
sets the %IW (3x) starting address to 1000 (03E8)

22 Class Instance Editor - [Mode 1]

Execute Transaction Arguments

Service Code Obgect Address
Class: Instance:  Attibute:
Walue  Descriphion igﬂ r‘l
i€ [ Oter = | I Sandthe ambuse 0
Transmit data size; Data sent o the device:
[Bute ] [rE803 01 DC 059
r Execute
Fieceive Data
Dubput size format: [rata received from the device:
Byte -
Dubput radix fomat
Hexadecimal x
Close Hep |

Further explanation of how the 'Data sent to the device' field is structured is
identified in the below table Value are in hex.

Byte # Name Description
1 Input Map Enable 0=Disable Input Table mapping
1=Enable using Input Map Offset
Input Map Offset Low byte of starting 3X word
High byte of starting 3X word
Output Map Enable 0=Disable Output table mapping
1=Enable using Output Map Offset
5 Output Map Offset Low byte of starting 4X word
6 high byte of starting 4X word
7 Configured Slot Slot in which module must reside to enter

RUN mode and control outputs
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The following screen was used in RSNetWorx to map the network device inputs.
The first 50 words are reserved for the module Status Data outlined above.

£ guantum DeviceNet Scanner 211

Generall Modulel Scarlist  [nput |Dutput| ADR I Summaryl

Autohdap

Unmap |
Advanced... |

5 I _’I Options... |
temary: IImageFiIe 'l Startword: |0 _:|

TE MDM 2. Polled 2
3l 27, STENDN 2. COS B8 51.0
@ 35, 800E Pushb... COS 2 a5.0

----- ! 46, Stack Light ... Polled 1 86.0

TR
FeadOrly

3 N
27 STR MMM 2212 Ind s Miteuus

o1

Cancel | Apply | Help |

You must create an instance of the structure DNET _Inputlmage and set the
correct %IW address, in this case %IW1000. An example of this is outlined
below.

E-@ DMET_INPUT_D DNET_Inputimage w1000
----- & Statugword WwORD w1000
- @ Explicittd :gPesp DMET_Explicittdsg w1001

- B DevicedctiveT able DHET _Active_Table w033

- B DeviceComFailT able DMET_Cam_Fail_T able w037

- B DevicatutoverifyFailT able DMET_aAutoerify_Fail_Table w1041

- B DeviceldieT able DNET_Idle_Table w1045

----- @ ScannerScanCounter WORD w1049

- B Realnputs ARRAY[0..973] OF WORD #Iw1050

5.2.5 PTQ-DNET Output Image

The DNET_outputlmage structure consists of the following elements:

= DNET_Dutputlmage <Stnct>

----- ® Contofwiord wORD

[+ @ EwxplicittizgReq DMET_E splicittdsg

- B Reallutputs ARRAY[0..990] OF ...

Name Type Description

Module Command word. Refer to Module Command Word Bit 00 to 01
Descriptions (page 200) for additional information

Control word Output

33 words dedicated for module explicit message request area. Refer to
Explicit Messaging (page 91) for additional information.

ExplicitMsgReq DNET_ExplicitMsg

The device cyclic output area of 991 words. This data is mapped using
RSNetWorx Class Instance Editor setting the State RAM map offset area.
Refer to Setting the Quantum Input and Output State RAM Starting
Address. (page 83)

RealOutputs Array-Of-Word
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5.2.6 Real Outputs

Command Help below defines the values of the command word. For additional
information refer to Module Command Word Bit 00 to 01 Descriptions (page

200).

(* Module Command Word

oo-01
02-03
04
0s
07
08-15
)

0=Tdle Mode,
Reserved
0=Enakle DeviceNet,
Reserved

1=Pun Mode,

O=g@canner Active,
Reserved

Z=Fault Mode, 3=Reszerwved

1=Disable Devicelet

l=8canner Reboot

The below RSNetWorx Class Instance editor example enables the output map
and sets the 4x starting address to 1500 (5DC) and Slot 3.

22 Class Instance Editor - [Node 1]

"
Execute Transaction Arguments
Service Code Obgect Address
Clss  Instance:  Attibute
Walue  Descriphion igﬂ r1
€ [fCkhe || I Sonuthe atibue 0
Transmit data size: Diata senk o the device:
[Bute ] [rEso30iOC 06
r Execute
Receive Data
Dubput size format: [rata received from the device:
Byte -
Dubput radix fomat
Hexadecimal x
Close Heo |

Further explanation of how the 'Data sent to the device' field is structured is
identified in the below table Value are in hex.

Byte # Name Description
1 Input Map Enable 0=Disable Input Table mapping
1=Enable using Input Map Offset
Input Map Offset Low byte of starting 3X word
3 High byte of starting 3X word
Output Map Enable 0=Disable Output table mapping
1=Enable using Output Map Offset
5 Output Map Offset Low byte of starting 4X word
6 high byte of starting 4X word

Configured Slot

Slot in which module must reside to enter
RUN mode and control outputs
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The below screen was used in RSNetWorx to map the network device inputs.
The first 50 words are reserved for the module Status Data outlined above.

_:'“E-Quantum DeviceNet Scanner

Generall Modulel Scanlistl Input  Output |ADF| I Summalyl

of 000 |

Advanced... |
LI Optiong. .. |

Memany: IImageFiIe 'l Start ‘wWard: IU _|::[

2]

QK I Cancel | Apply I Help

You must create an instance of the structure DNET_Outputimage and set the
correct %MW address, in this case %IW1500. An example of this is outlined

below.
|=-@ DHET_OUTPUT_O1 DNET_Outputimage w1500
----- & Controfw/ord WwiORD w1500
[+ @ ExplicittsgReq DHET_Ewplicittsg w501
- B RealOutputs ARA4Y[0..930] OF WORD Mw1533
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6 Configuring the Processor with Concept

In This Chapter

5 OVEBIVIBW .ttt 45
0 Before YOU BEGIN ..ccoueiiiiiiee e 46
< Information for Concept Version 2.6 USers...........cccccceeevvvieeeeceeccnnnene.. 46
« Step 1: Installing MDC Configuration Files............cccccviiiiiiiieiiiiiieens 46
< Step 2: Convert the Function BIOCKS ...........cooiiiiiiiiiiiiee, 48
« Step 3: Setup the Concept Project ..........ccccoviiiiiiiiiiinicieeeeieeee 49
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« EXPLICIT MeSSage OVEIVIEW .....cccvveiieiiiieeiiiieeeeiieeeeeee e seeeeaeeeee e 58

6.1 Overview

This section will guide you through the steps required to setup your Concept
Project with the PTQ-DNET module. There are a total of 5 steps required as
follows:

= Step 1: Convert the Function Blocks

The .ASC function blocks that are provided for convience, must be converted
before used in the Concept project. This step shows how to convert the
function blocks from .ASC to .DFB format.

= Step 2: Setup the Concept Project

This step shows how to setup the Concept Project and configure the required
amount of processor memory for your application.

= Step 3: Create the Function Block Instances

This step shows how to create an instance of the function blocks that are
provided and after they were converted. It also shows that some function
block pins must be linked with variables.

= Step 4: Download the Project to the Quantum processor

Once you download your project to the Quantum processor the procedure is
completed.

After you followed these steps you can refer to the following topics for more
information on how to perform basic tasks:
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6.2 Before You Begin

1 Verify that your PC has the following software tools installed:
o Concept Programming Unit

2 Create a folder C:\project\DFB, where:

C:\project - will store the main Concept project (.PRJ)
C:\project\DFB - will store the data type definition file (.DTY) and the function
blocks that will be used by the Concept project.

6.3 Information for Concept Version 2.6 Users

This guide uses Concept PLC Programming Software version 2.6 to configure
the Quantum PLC. The ProTalk installation CD includes MDC module
configuration files that help document the PTQ installation. Although not required,
these files should be installed before proceeding to the next section.

6.4  Step 1: Installing MDC Configuration Files

1 From a PC with Concept 2.6 installed, choose Start — Programs —
Concept —- ModConnect Tool.

This action opens the Concept Module Installation dialog box.

File Modules Help

iil] Concept Module Installation I ] |

MOC-PTA-10
MDC-PTO-103M
MDC-PTA-1045
MOC-FTQ-DFCM
MOC-FTQ-DFNT

| |MDC-PTQ-DNP
MOC-PTA-DHPSNET
| |MDC-PTO-HART
MOC-PTA-LNG

Inztalled Modules in Concept Database:

|IECE087-5-100 Master

|IECE087-5-104 Server

Fockwell Autornation DF1 Half Duplex baster
R ockwel Autornation Ethernet/|P Module
DWP 3.0 Maser/Slave Module

DNP 3.0 Ethernet Server

HART Module

Landiz and Gur Protocol

—Module Detail
Provider

Wersion:

Copyright:

FroLine Communication Gateways
1.00.00
Copyright 2002-20C3

2 Choose File — Open Installation File.
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This action opens the Open Installation File dialog box:

fifl Concept Module I 1= =]
File Modules Help

Installed Modules in Concept Databaze:

IS Open Installation File 2x]
MOC-PT - -
MOC-PT  File name: olders: “
MOC-PT cihconcept _
MOC-PT Cancel |
HBE g Sample.mdc =] = et -
MOC-PT = CONCEPT Metwork... |
MDCPT 0 Ca_heln
£ CC2cAT
— Madule £ Dat
Frovidel = £ 0fb =
-
Wersion:
Copyrigh List files of type: Drives:
IModuIe Desc.[* mdc) j I = j
| pemm

3 If you are using a Quantum processor, you will need the MDC files. In the
File/Open dialog box, navigate to the MDC Files directory on the ProTalk CD.
4 Choose the MDC file and help file for your version of Concept:

o Concept 2.6 users: select PTQ_2 60.mdc and PTQMDC.hlp
o Concept 2.5 users: select PTQ_2 50.mdc and PTQMDC.hlp.

5 Select the files that go with the Concept version you are using, and then click
OK. This action opens the Add New Modules dialog box.

fifl Concept Module Inst i ] 59
File Modules Help
Installed .

Add New Modules
MDC-F
mggg Available Modules in a:%prg_2_B0.mdc
MOCF
MDCF”
MOC-F”
MOC-F
MOCF
MDCF”
MDC-F”

— Modul:
Provide
Wersior

Copwric Add Al I Add | Cancel |

6 Click the Add All button. A series of message boxes may appear during this
process. Click Yes or OK for each message that appears.

7 When the process is complete, open the File menu and choose Exit to save
your changes.
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6.5

6.4.1 -.ASC files

Each function block is available in ASCII format. These files can be converted
through the Concept Converter tool in order to be used in the Concept project.

File Name Description Required
CONTROL.ASC DNET Control FB YES
EXPMSG.ASC EXPLICIT MESSAGES FB YES

Note: You must copy the files to the DFB section that you created in "Before you begin".

Step 2: Convert the Function Blocks

1 Run the Concept Converter tool as follows:

] %) 80010 Help
@ Abrium Help
f} Autharization
B8 cclaunch
CQ Compack Help

£ = Concept Converter
{:ﬂ Concept DFE

CQ Concept Help

@ Concepk Security
@ Concept

Ethernet Configuration
CQ EXECLoader Help
£? EXECLoader

c@ Hot Standby Help
InfosR

m ModConnect: Toaol
IModsoft Converter
@ IMamentum Help
CQ Quantum Help
ReadMe

il smulator 16-Bit
P simulator 32-Bit

2 Click File-Import. Navigate to the C:\project\DFB folder and select the file
CONTROL.ASC

File open

File name: Folders: oK.

COMTROL.asc chprajecttdfb

= e
(= project Metwork...
= DFB

Cancel

fli8

EXPMSG.asc

- | -|
List files of type: Drives:
Projct/DFB [Fasc)  v| | B c: dbeul |
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This action opens the following message box.

CONTROL.ASC --> project |

Praject: CONTROL Main
Action;  success

Emors: 0 Warmings: 0

3 Click OK to dismiss the message box.
4 Repeat Step 2 to import the file EXPMSG.asc.
5 In the Concept Converter, open the File menu and choose Exit.

6.6 Step 3: Setup the Concept Project

1 Run the Concept program as follows:

Bn Concept vz2.6 %L EN 1 %) 80010 Help
CQ Atrium Help
é} Autharization

CClaunch

£

CQ Compact Help
ﬁ Concept Converter
H Concept DFE

CQ Concept Help

2]

Concepk Security

Ethernet Configuration
% ExECLoader Help
£? EXECLoader

CQ Hot Standby Help
InfoSk

m ModConnect: Tool
Modsoft Converter
CQ Momentum Help
CQ Quantumn Help
ReadMe

Bl simulator 16-6it
P Simulatar 32-6it

2 Click File-New Project.
3 Click File-Save Project as...

ProSoft Technology, Inc. Page 49 of 220
August 11, 2008



PTQ-DNET ¢ Quantum Platform
DeviceNet Scanner/Slave Module

Configuring the Processor with Concept

4 Navigate to the C:\project folder as the destination folder, and save the
project as PTQDNET. Confirm the save operation.

Save Project fs nn
File name: Folders:
FTODMET pri chproject

Cancel
J [ o 4
Metwork. ..
£ DFE 4
Save file az tupe: Drives:
|E0ncept Projects [*.prj] j | = c: Abdul j

5 You may be prompted to copy the local DFB Directory as well. Choose the
action that best meets your needs.

® | Doyouwant to copy the local DFE Directory
\-‘\/ Ci\PTQDMET|DFE as well?

6 Configure the general settings for your application. Select the correct
Quantum processor type (PLC Selection) and other modules that will be
located at the Quantum rack.

In the PLC Configuration window, double-click on PLC Memory Partition.
Make sure that the number of input registers and output registers will be
sufficient for your application.

For the previous example we would have:

Total Size Start Address Last Address
Input image 1024 301000 302023
Output image 1024 401500 402523
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So for this example we could select 2000 input registers and 4000 holding
registers as follows:

x|

Maximum State Memary: ER0Z24
State temory Used: T892
State Memory Llsage: 12%

Discretes

Coils [Dummn]: 1536

Discrete Inputs [1x:=2]: 512
-~ Reqisters

Input registers [Jxwes): 3000
Huolding registers [dumx]: 4000

Ok | Cancel | Help |

Important: Failure to correctly configure the number of registers required for your application will
cause the backplane driver not to transfer any data between the processor and the module. Click
File-Close Project. Click File Open-Project and reopen the file that you have just saved. This step
allows Concept to recognize the data type definitions and function blocks that are located in

C:\project\DFB
Open File n n

File name: Folders: oK.

PTGDMET.FRJ chproject _
= Cancel

PROJECT
% ore Metwork. ..
- H
List files of type: Dirives:
Concept Projects [*.pri] j | = c abdul j

The most important variables used for this project are the DNET _Input Image
and the DNET_Output Image:

Variable Transferred From Transferred To  Description
DNET _In_Image PTQ-DNET Quantum All Input status and data
DNET_Out_Image PTQ-DNET Quantum All Output control and data

Status: the status data can be used to monitor the status of the module and the
Device Net network (input). The function blocks also use the status data for
handshaking purposes when issuing operating mode and explicit messaging.
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6.7 Step 4: Create the Function Block Instances

1 In Concept, open the Project menu and choose Project Browser.
2 In the Project Browser right-click at Project: PTQDNET and click New Section
3 Configure the Program Section as follows (select the Editor Type as FBD).

Editar type Section Kind

f+ EBD o Cyclic

£ &FC " Timer Event

LD ™10 Event

™8T

L

984 LL Section name:

) MANPTG

ITl Cancel | Help |

4 Double-click at the FBD section you have just created:

& Concep... HEH

File Project Online
Options  Window  Help

E Projec... =K

Project : PTQPRO.

NOT CONMECTED

5 Click Objects-FFB Selection. Click at the DFB button and select the Control
Function Block. Click the Close button to confirm.

B FFBs from Library IEC

Group EFB Typ=z DFE Type
Arithmetic | |&ND_EOOL -
Bistable AND_BYTE ExPMSG
Comparison AMD_wWORD LIGHTS
Corverter MOT_BOOL
Crnnter NAT_R“TF
Edge detection NOT_wORD
OR_BOOL
Numerical x| |orZevE
FFE sorted... | Library.. | .
LCloze | Help on Tupe | Help |
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6 Insert the Control function block at the MAIN section.

1l Main !E X
FBIL1_303) —
CONTROL

—|DHETIN DHETOUT |—
= [Fun Idlehdode |
—|SETFMODE  Runhdode [|—
— [ izable FLThode (|—
Dizabled ||
—]|Feboat Reboot? ((—
—|OCHNETOPT Autory [—
ComFail |—
CrupMode |[—
SenConfF |1—
Failure |—
Resened |—

. hd

LB »

7 Create new variables to match existing variables.
8 Select Objects-FFB Selection. Click at the DFB button and select the
EXPMSG Function Block. Click at the Close button to confirm.

M FFBs from Library IEC
Group EFB Typ=
Arithretic | |AND_BOOL
Bistable AND_BVTE
Comparizon AND_WORD
Corverter NOT_BOOL
Crinmter NAT_R¥TF
Edge detection NOT_wORD
OR_BOOL
Mumerical x| |OR_BYE
FrEsoted. | Lbap. |  DFs |
LCloze | Help on Tupe | Help |

9 Insert the EXPMSG function block at the MAIN section.

-

FBI_1_&

EXFMSE
—|DHETIN DHETOUT ((—
—{|SCANADDR SCHFXSZE |[—
—{|SCANSIZE SCANSTAT ||—
—|ENBASCAN ENBASCA |[—
—{(DISASCAN DISASCA ||—
—{|SETSCSZE SETSCSE ||+
—| ZETSCSZE SETSCEZ |[—
—{|*ETSCSTE GETSCST |~
—{[DHETOFPT
) -
o 3
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10 Associate the variables required for the input and output pins for this function

block.

PIN Type Default Variable Name® Data Type

DNETIN Input DNET_IN_Image PTQ_STATUS and Data
DNETOUT output DNET_Out_image PTQ Control and data

You should initially associate these variables to the correct pins before
creating any variables for the other pins:

9 o1 |DMETIMPUT DMET_IM_Image 201000
10 o1 |DMETOUTPUT DMET_OUT_Image 401500 Set...

The following illustration shows example variables. The variables you use for
your application may be different.

Variable Editor .E E

Tvpe Search/Paste
% Vanables  Constarts Search/Replace

| Exp | ‘Wariable Mame Data Type Address Irity alue

12 1 Enableautoscan enablescan Set...

13 o1 Failure BOOL

14 o1 Faulttode BOOL

15 o1 | Getdutoscansize GetScanSize Set...

16 L1 | Getautoscanstate GetScanstate Set...

17 o0 ldieMode BOOL

18 1 |Reboat Coldboo: Set...

19 1 |Reserved BOalG Set...

20 1 |RunMode EOOL

21 1 RunScanner BOOL

22 o1 |Scannerdddress INT

23 L1 | ScannerConfirmS lothurmb BOOL

24 L1 |SetautoscanSize setScansize Set...

25 o SetFLTMode BOOL -

25 g ’Z‘

27 I hd r
| 4l

QK | Cancel | Help |
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6.8

11 Repeat the same procedure for all other pins until the function block
configuration is completed:

FBI_1_1 p—
COMTROL
DHETINPUT [=——|D'NETIN DNETOUT |——=DHETOUTFUT
RunScannar[=——|Run ldlebode (——==Idlemode
SetFLTMode[[=——|SETFMODE  RunMode [——=Runhode
Disable [=——|Dizable FLThMode |——=F aulthode .
........... Dizabled |—==Disabled - - - - - - - -
Reboot[=——(Reboot Reboot! (—=Reboot :
DHETOUTPUT [——|DNETOPT AuteVy |—=Auteerify
. ComFail |——==CommunicationF ail
DupNode |——==DuplicateNode
SenConff (——==SecannerConfirmSlotNumb
Failure |——=Failure .
Resened [—==Reserved -
........... FBI1. 2
EXPMESG
DHETINPUT [=——|D'NETIN DHETOUT (—=DHMETOUTPUT
Seannenfddress[=——| SCANADDR SCHFXSZE [—=AutoScanFixedsize
AutescanSize [=—{| SCANSIZE SCANSTAT |—{==AutoscanState
Enableautoscan [=——{|ENBASCAN ENBASCA |——==Enableautoscan
Dizableautoscan [=——|DISASCAN DISASCA [—==Disableautoscan
SetautoscanSize [=—— |SETSCSZE SETSCSE |—=Setautoscanize
Gethutoscansize [=—— | ¢ETSCSZE GETSCSE |——==GetAutoscansize
- -Getautoscanstate [——| ®ETSCSTE GETSCST [——=Getautoscanstate: - - -
DHETOUTPUT [——|DNETORT .

ﬂJ: ﬁ ﬁ ﬁﬁ

12 Save the Concept Project (File-Save Project)

Note: While analyzing the project (depending on the number of mailbox function blocks used the
following error message might be generated:

i Messages !H u

YWarning Proj. 'DNET', Section "Main'. Multiassignment of variable 'DNETOUTPUT'; 2 assignments

Step 5: Download the Concept Project

Download the project to the Quantum processor (Online Connect and Online-
Download...). Once the download operation is concluded there will be a few
warning messages generated in Concept. This is expected since it is just
informing to the user that some input/output variables are being used by more
than one function block.

i Messages !H u

YWarning Proj. 'DNET', Section "Main'. Multiassignment of variable 'DNETOUTPUT'; 2 assignments
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6.9 Using the Concept Project

6.9.1 Accessing Device Net Data

Input Data is an array of 973 words data type. The following illustration shows an
example where two variables are used to store the PROFIBUS input and output
data.

DNETOUT.outputdata[0] is the first word that is sent from the scanner to the first
slave entered in the scan list.

48 [DNETOUTPUT.OUTPUTDATA[D] | WORD 401533 Hex [~ ]

DNETINPUT.inputdata[0] is the first word of the input data that is related to the
first slave mapped in the scanner list

45 |DNETINPUT.INPUTDATA0]  [WORD (301050 0 Hex  [=] -

6.9.2 Accessing Status Data

The module constantly updates the status data to the processor. The status data
provides general information about the module, Device Net active table, auto
verify table fail table and idle table, on the device net network. Refer to input
image data. Table below shows the Device active table and scan counter:

6 |DNETINPUT.DEVACTTABLE[O] WORD 301033 0 Hex n
7 |DNETINPUT.DEVACTTABLE[1] WORD 301034 0000001000000000 Bin ﬂ
8 |DNETINPUT.DEVACTTABLE[2] WORD 301035 oooo100000001000 Bin ﬂ
9 [DNETINPUT.DEVACTTABLE[3] WORD 301036 nooooooooooooooo Bin ﬂ
10 [DNETINPUT.SCANCOUNTER WORD 301049 20212 Dec n

6.10 Using Function Blocks

6.10.1 Overview

The function block sends command messages to the module and also sends and
receives explicit messages over the backplane.

6.10.2 Configuration

The function block contains input, outputs and inputs/outputs pins that must be
associated to specific variables.

The function blocks require the usage of the following pins (common for both
mailbox function blocks):
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Pin Name Pin Type Description

DNETIN Input Input Status and data. It contains the status transferred from the module
function block to receive the acknowledgment that the request was processed
by the module.

DNETOUT Input/Output Output Status and data pin. It contains the command word, explicit message

data and the output data to all device slaves.

6.10.3 Trigger inputs

The function block requests are initiated by the "trigger" pins that are defined as
an input/output pin. The mailbox request is initiated after the application moves a
value of 1 to the trigger register.

The current value of all triggers for you application must be equal to 0 in order to
perform a request. If user is using more than one function block, user must add a
program code to guarantee that this condition is satisfied. Therefore, a request is
only allowed when there is no pending request exist, user has to make sure to
get the response before sending another request.

6.10.4 Specific Input Pins

Each function block has input pins specifically for each request. For example, in
order to send a place the scanner in run mode the user needs to toggle Run
scanner bit form 0 to 1 this will place the scanner in run mode.

6.10.5 Specific Output Pins

Each function block contains output pins that are updated after the execution of a
certain request. For example, when user toggle Run scanner bit, output bit in the
function block (run mode) will be set to 1.

Example

If the Run scanner bit is set to 1 the Run mode will turn Green.

DHETINFUT [[=—
RunScanner[f=——7F
SetFLThode ie—
Disable [l=—1
Reboot[=—
DNETOUTPUT [=—

FBI_1_1¢1)

CONTROL

CHETIN
Run
SETFMODE
Dizable

CHETOUT
ldlebode
Runhiode
FLTMode

EEE Disabled

Reboot

DHETOPT

Reboott
AutonS iy
ComF ail
DupNode
SenConff
Failure
Reserved

—1==DHETOUTPUT
—=ldlebode
—I=FRunMode
[—E=F aulttlode
[——M=Disabled
—=Reboot
—=-AutoWerify
——==-CommunicationF ail
—==DuplicateNade .
=S cannerConfirmsSiotNumb
——B==F ailure .

——=Reserved

You can create a Reference Data Editor table to toggle the value of the Run

scanner bit to ON or OFF.

1 [(RunScanner

BOOL

Bool

[-]
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6.11 EXPLICIT Message Overview

This section provides a brief description on how to use Explicit Message function
block:

6.11.1 Explicit message FB

Function Block: EXPMSG
Description: The MSGEXP function block doesn't cover all messages,

This function block covers only explicit messages that must be issued while the
scanner is in IDLE mode. If your application must issue different explicit
messages (messages with different attributes), you must add your own code.

The following shows a sample instance of the EXPMSG function block:

il -[o] x|
-
............. FBI_1_2(2) J
EXPMSS . . J

DHETINPUT [=——|DNETIN DNETOUT [——{==DNETOUTFUT

Scannerfiddress[=——|SCANADDR SCHFXSZE |——=AutoScanFixedsize -
LutoscanSize [=——| SCANSIZE SCANSTAT (—=AutoscanState 0

Enableautoscan [=——|EMBASCAN ENBASCA (—=Enableautasean

Dizableautozcan [——|DISASCAN DISASCA |—=Dizable autoscan

SetautoscanSize [=—{| SETSCSZE SETSCSE (—=SetautoscanSize

GetAutoscansize =——| SETSCSZE GETSCSZ |—=GetAutoscansize

- -Getautoscanstate ——{|SETSCSTE GETSCST [—=Getautoscanstate- - - - - -

DHETOUTFUT [=——|DNETOFT . .

- : ﬁ ﬁ ﬁ ﬁ

Before executing any explicit message, you must choose the scanner number
(scanner address)

The auto scan size default is 32 bytes. You can change this value within a range
of 1 to 32 bytes per slave. You can also enable or disable the auto scan feature.
The scanner will add all available slaves on the network to its scan list
automatically within the range of the auto scan size you configured. Refer to
Autoscan Operation for more information on the auto scan feature.
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7 Install the 1788-EN2DN DeviceNet Interface

In This Chapter

% Use RSNetWorx for DeviceNet Software to Locate the Module on the
NEIWOTK ...t e e e e eas 61

Note: The following steps show you how to build the project in RSNetWorx for DeviceNet from
Rockwell Automation. This is not intended to provide detailed information on using RSNetWorx, or
debugging your programs. Please refer to the documentation for your processor and Rockwell
Automation documentation for RSNetWorx for DeviceNet.

Note: Additional installation information can be obtained directly from the 1788-EN2DN manual
provided with the hardware Ethernet to DeviceNet interface.

Note: This section describes the installation of the 1788-EN2DN interface. Please refer to Install
the 1784-PCD DeviceNet Interface (page 203) if you are using the PCMCIA DeviceNet interface.

1 Connect the Ethernet cable to the RJ-45 port on the end of the linking device.
Do not connect power to the linking device at this time.

DeviceNet Connection
\ Power Connection

Configuration DIP
switch RJ-45 port (EtherNet/IP connection)

2 Start RSNetWorx for DeviceNet, and verify that it is connected to the Ethernet
network.
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3 Connect the DeviceNet network cable to the DeviceNet connector on the
linking device.

(Red) Net Power 24V dc

(White) CAN High +

CAN Shield

(Blue) CAN Low

(Black) Net Power 24V dc Common

4 Connect the power cable to the linking device.

24V dc common
24V de +

5 Configure the IP address for the linking device using one of the following
methods.

IP address configuration DIP switch

DHCP protocol

web page
RSLogix 5000 software (v.13 or greater) and 1788-EN2DN linking device

(revision 2.x or greater)
Refer to the Installation Instructions booklet provided with the linking device
for help with this procedure.

0O O 0 O©°
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7.1 Use RSNetWorx for DeviceNet Software to Locate the Module on the
Network

1 In RSNetWorx for DeviceNet, select Network / Online.

£ DeviceNet - RSNetWorx for DeviceNet

File Edit Wiew MNetwork Device Diagnostics Tools Help

E= =] h?
EIEE E=IF
Hardware x| JI
+-[[7) Communication Adapter A

+-[7) DPI to Devicehst

[ DSI to Devicehet

[ DeviceMet Safety Scanner

[ Devicehet ko SCANport

[ Dodge EZLINK

I"r' General Purpose Discrete IfO

[ Generic Device:

Hurnan Machine Interface

Inductive Proximity Switch

Lirvit; Switch

Motor Overload

Motor Starter

[ Photoelectric Sensor

[ PaintBus Mator Starter

[ Rockwell Autornation miscellaneous

[ sCAMport Adapter

[ Safety Controllers

[ Safety Discrete [fO Device

[ Smart MCC

) specialty [jO

Unknown Device Type 53306

Yendor
ProSoft Technology
Rockwell Automation - Allen-Er adley
Rockwell Automation - Dodge
Rockwell Automation - Electro-Craft Mo
Rockell Automation - Reliance Electric
Rockell Automation/Enkek, Ird Intl,
Rockwell Automation/Sprecher+3chub

++++++++@++++++++++++++++++++

Unknown Vendor ID 27752
- |

S ) H| 4 N\Glaphf{ Spreadsheet :ll I aster/Slave Configuration }II Diagnostics f
x|
= Message Cade Dake | Description

oy

i)

[=23

(1]

oy

a
= | £ b4
Ready Offline

ProSoft Technology, Inc.

August 11,

2008

Page 61 of 220



PTQ-DNET ¢ Quantum Platform

DeviceNet Scanner/Slave Module

Install the 1788-EN2DN DeviceNet Interface

2 Expand the list of drivers in the in the Browse for Network dialog box, and
then select AB_ETH-1, Ethernet.

Browse for network Pz|

Select a communications path to the desired network:.

v Al

+-=85 Linx Gateways, Ethernet
+-m@g AE_DF1-1, DH-485
+-2 AB_DF1-2, DF1

+-@5 &B_ETH-1, Ethernet
+-2 AB_ETHIP-1, Ethernet

[ ]

LCancel | Help |

3 Expandthe AB_ETH1-1, Ethernet icon, and then select DeviceNet,

DeviceNet.

Browse for, network E

Select a communications path to the desired network.

IV Autobrowse |:I

= g Workstation, AKAMALT4S
+-m5 Linx Gateways, Ethernet
+-atg AB_DF1-1, DH-485
+-m5 AB_DF1-2, DF1
-5 AB_ETH-1, Ethernet
+-#@ 105.102.0.201, 1769-L35E Ethernet Port, 1769-L35E |
fl 105.102.0.224, 1756-EMET/A, 1756-ENBT/A
@ 105.102.0.3, 1769-L35E Ethernet Port, 1769-L35E EtF
¢ 105.102.0.5, 1733 Ethernek to Devicellet Linking Devi
DeviceMet, DeviceNet
: 04, Quantum DeviceMet Scanner
x 07, Unrecognized Device
& 63, 1785 Ethernet ko DeviceMet Linking Device
+- M@ 105,102.0.64, 1769-L35E Ethernet Port, 1769-L35E EI
+-&5 AB_ETHIP-1, Ethernet

][] [#]

oK | LCancel Help
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4 Click OK. You will be prompted to upload or download device information.
Click OK again to continue.

RSNetWorx for DeviceMet f'5__<|

. Before the software allows you to configure online devices, wou must upload or download device information. When the upload or download operation
\!‘) is completed, your offline configuration will be synchronized with the online network,

Mote: ¥au can upload of download device information on either a network-wide or individual device basis,

Help |

5 When asked to upload from the network, click OK to perform a single pass

browse.
Browsing network...
Mot found: Device at address 54
IINEENNENNNEEER
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6 When the scan completes, notice that the 1788-EN2DN Linking Device now
appears in the RSNetWorx Graph window.

5 *DeviceNet - RSNetWorx for DeviceNet

File Edit Wew MNetwork Device Diagnostics Tools Help
2EF-H & & k?

Qi @l BE
Hardware k|

) Communication Adapter -~
[[7) DPI to DeviceMet

[ D3I to Devicehet

[ DeviceMet Safety Scanner

[ DeviceMet ko SCANport

) Dodge EZLINK B3
I'fﬁ General Purpose Discrete IfO ‘

1788 Ethemet [
tc DeviceMet
Linking Device

[ Generic Device

) Humnan Machine Inkerface
I Inductive Proximity Switch
[ Limit Switch

Motar Overload

Progoft Technology

Rockwel Automation - Allen-Eradley
Rockwel Automation - Dodge

Raockwel Automation - Electro-Craft Mo
Rockwel Automation - Refiance Electric
Rockwell Automation/Entek Ird Intl,
Rockwel Automation/ Sprecher+3chub

++++++++@++++++++++++++++++++++

¥
i
=2

A

=
bl
i

Unknown Yendor ID 27752 .
3 2 H 4 »H \, Elaphji{ Spreadsheet }l, M aster/Slave Configuration }ll Diagnostics f
x|
ol | Message Cade | Diate | Diescription
ODNET:DIDI FI21/2008 10:53:18 Mode changed ko online, The online path is AKAMAL7451AE_ETH-11105,102,0,5\Devicelet,

oy

i)

[=23

(1]

oy

a

= | £ »

Ready Online - Mok Browsing
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8 Configure the PTQ-DNET Scanner

In This Chapter

% Register the PTQ-DNET EDS file.......ccccooiiiiiiiiiiiciiie e 65
% Configuring the PTQ-DNET Scanner ............ccccooiiiiiiiniciiccieecceee. 72
+ Mapping the Scanner's Memory Tables to State RAM ............ccccceene 83
«  The Scanner's Input Data...........ccooviiiiiiiiii e 86
«  The Scanner's Output Data ..........ccccoiiiiiiiiiiii e 88

Note: This part of the setup reviews the setup of RSNetWorx for DeviceNet and the configuration
the network nodes. This software can be purchased directly from the ProSoft Technology sales
channel, part number PSFT-DNET.

8.1 Register the PTQ-DNET EDS file

There are two ways to register the EDS file: online (preferred) and offline
methods.

8.1.1 Online EDS File Registration Method

If Unknown Device appears at the node address assigned to the scanner, the
EDS file is not loaded.

1 Click the right mouse button on the icon at the scanner's node address, and
select Register Device from the shortcut menu. When the EDS Wizard
appears, click Next and select Upload EDS file from device. Proceed through
the wizard until the EDS file is installed.
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2 Start RSNetWorx for DeviceNet (RSN). Open the Network menu, then select

Online.

L% DeviceNet - RSNetWorx for DeviceNet

B &-d
@ alE %

Single Pass Browse

Continuous Browse

Hardware ——

File Edit ‘iew | Metwork Device Diagnostics Tools Help

Upload From Metwark
Download Ea Metwark

Safety Device Yerfication Wizard

Properties, ..

Tt T
Smark MCC
Specialty IO
Wendor
: ProSoft Technology

Do

Rockwel Automation - Dodge

Rockwel Automation/Entek Ird Intl,

Rockwel Automation - Allen-Bradley

Rockwel Automation)Sprecher+5Schub

Rockwell Autormation - Electro-Craft Motion Contr
Rockwell Autoration - Reliance Electric

|

Kl 4 | >| Nr\' Graph { Spreadshest ) Master/Slave Configuration

% Diagnastiss | 4

B

= Message Code | Diake | Description

i)

ay)

s

= [ | o

Toggle the online state of the network

3 Select 1784-PCD-1, DeviceNet.

Browse for network x|

Select a communications path to the desired network.

¥ Autcbrowse
EE ‘Warkstation, WGASTREICHMES

| Fefresh I

=]

@5 AB_ETH-1, Ethernet

Cancel Help

OFfling v
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‘DeviceMNet - RSNetWorx for DeviceNet

File Edit Yiew Metwork Device Diagnostics

eI

Tools

aaleEE =" BAlE ]

The software will begin to browse the network for each node available.

Help

Hardware

E--@ Devicehet
E@ Cateqgary

AC Drive

[) Barcode Scanner
Communication Adapter
DPI to DeviceMet

D351 ko DeviceMet
Devicelet Safety Scanner
DeviceMet to SCAMport
Dodge EZLINK

Hurnan Machine Interface
Inductive Proximity Switch
Lirrit: Swsitch

Motor Crverload
Mlekow Skarkar

x|

STE MO 2212
I
Clut=yy>

Browsing network... x|

Found: Device at address 01

[ |

BO0E

Pushbutton

Station

\

Stack Light —
Devicellet Base

T/ad-FLD

| o]

[mTad Y. T Y
W 4|»] Hﬁﬁraph [ Gpreadsheet ) Master/Slave Canfiguration & Diagnostics | 4

k|
= | IMessage Code | [rate | Drescription
&DNET:DDDB 11312007 11:23:39 The device at address 27 is not registered on this computer,
BSDN:DDDB 1/30/2007 17:44:20 Address 01! The scenner may be unavailable For 5-10 seconds while updating Flash mermary,
@ &DNET:DUDB 1/30/2007 16:45:03 The device at address 07 is not registered on this computer,
% &DNET:DDDB 1/30/2007 16:45:01 The device at address 01 is not registered on this computer,
= ODNET:DIDI 1/30/2007 16:44:59 Maode changed to orline, The online path is WGASTREICHMES!1784-PCD-1,
i)
= |2 | i
Ready Erowsing - 01 v
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4 After the software completes the network update, select the PTQ-DNET
device identified by the node address and click the right mouse button to
open a shortcut menu.

. *DeviceNet - RSNetWorx for DeviceNet

File Edit Wiew MNetwork Device Diagnostics Tools Help
M-I
@ Qe |8 -[a s B |

=10l x|

Hardware

EI--@ DeviceMet
EI@ Category

AC Drive
[[) Barcode Scanner
Communication Adapter
DPI to Devicelet
DSI to DeviceMet
DeviceMet Safety Scanner
DeviceMet to SCAMport
Dodge EZLINK
General Purpose Discrete I/
Generic Device

Human Machine Interface
Inductive Proximity Switch

Stack Light —
Devicellet Base

=l STE MOM 2212 BO0E
- In<xx> Pushbuttan

= Out<yy= Station
[o]
) °
1] 2

& cut Chrl+

Copy Chrl+C

|| 2 paste Chrl

Delete Del

£ Upload from Device

Limit: Swsitch

Motor Cverload

Peker Sharkar _|LI 1‘?8:1‘-(
< | B RIS

Download to Device

Class Instance Editor...

Export If0 Details...

Propertigs. ..

figuration E Diagnosticsj<

k|
ol | Message Code

| [rate

| Drescription

/A DNET:0008
€)=on:0008

/A DNET:0008
/A DNET:0008
onErnm

= [

age

1/31/2007 11:23:39
1/30/2007 17:44:20
1/30/2007 16:45:03
1/30/2007 16:45:01
1/30/2007 16:44:59

The device at address 27 is not registered on this computer,

Address 01: The scanner may be unavailable for 5-10 seconds while updating Flash memory,

The device at address 07 is not regiskered on this computer.
The device at address 01 is not registered on this computer.

Mode changed to online.  The online path is WEASTREICHMES! 1 784-PCD-1.

i

Run the EDS registry wizard bo re-define this device

Cnline - Mok Browsing v

5 On the shortcut menu, choose Register device ...

6 Click Next.

& cut
Capy
E Paste

Delete

Tl
Chrl+C
CErlY

Del

Upload From Device
Download to Deyvice

Class Instance Editar. ..

Properties...
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7 Select Upload EDS file...

Rockwell Software's EDS Wizard

Options
‘what task do pou want to complete?

" Register an EDS file(s).
Thiz option will add a device(z) to our database.

! Unregister a device,
Thiz optiarwil remave a device that has been registered by an EDS file from
our database.

! Change a device's graphic image:
Thiz optian allows pou ta replace the graphic image (icon file] azsociated with &

device.

" Create an EDS file.
Thiz option creates a new EDS file that allows our software to recognize vour
device.

A=TR % Upload EDS file[s] fram the device.

Thiz option uploads and registers the EDS file(z] stored in the device.

< Back I Mext > I Cancel

8 Select the green arrow path and click Next.

Rockwell Software’s EDS Wizard

EDS File Installation Test Results
This test evaluates each EDS file for ermors in the EDS file. This test does not
guarantes EDS file walidity.

EHE Installation Test Results

{E |_EMBEDDED_|

Wiew file... |

< Back I Mest > I Cancel
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9 Change the icon if you desire, and click Next

Rockwell Software’s EDS Wizard

Change Graphic Image
“Y'ou can change the graphic image that is associated with a device.

x|

.

Froduct Types

MI E@ Communication Adapter

---------- ﬁ Huanturn DeviceM et Scanner

< Back | Mext > I

Cancel |

10 Click Next button to register the Quantum DeviceNet Scanner and then click

Finish to dismiss the wizard.

8.1.2 Offline EDS file Registration Method

1 Start RSNetWorx for DeviceNet (RSN).
2 Open the Tools menu, and select EDS Wizard.
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3 On the first page of the wizard, click Next.

L7 DeviceNet - RSNetWorx for DeviceNet

File Edit Wiew Nebwork Device Diagnostics | Tools Help

B -dS 5= |

&g ”I? He | == | A | | 2z Made Commissianing. ..
= s

Eaulted Address Recovery Wizard, ..

Hardware

et
+ Cakeqary
[ Wendor

Kl 4 | >| HP\. Graph { Gpreadshest ) Master/Slave Configuration

% Diagnastic: | 4 _bl—l

|
=] Message Code | Drate | Drescription
i)
az
= |4 | i
Execute the Electronic Data Sheet installation wizard, OFfling v

4 Select Register an EDS File, then select Register a single file. Browse the

product CD and select 'ptqgdnt.eds' file.

Rockwell Software's EDS Wizard x|

Registration ‘
Electronic Data Sheet file(z) will be added to wour systeri for uze in Rackwell f |
Software applications. o |

%" Register a single file

™ Register a directory of EDS files I~ | Look i subfolders

Mamed:
K:A\Development DivizionyProject M anagement\FTOADMETHYEDS Filesh Browsze. .. |

*If there iz an icon file [.ico] with the same name as the filefs] you are registering
then thiz image will be associated with the device.

Ta perfarm an installation test on the file(z], click Next

< Back | Mext > | Cancel |

5 Click Next, then change the ICON if you desire and click Next to continue.
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6 Select the Quantum DeviceNet Scanner device and click Next.

Rockwell Software's EDS Wizard x|

Final Task Summary g
Thisg iz a review of the task pou want to complete. s

“ou would like to register the following device.

Quantum DeviceMet Scanner

< Back I Mext > I Cancel

7 Click Finished to dismiss the wizard.

8.2 Configuring the PTQ-DNET Scanner

The PTQ-DNET scanner is configured using RSNetWorx for DeviceNet V4.01 or
later. Using RSNetWorx and a DeviceNet interface card, such as Rockwell
Automation's 1784-PCD, (ProSoft Technology part number PSFT-1784-PCD) the
DeviceNet network can be examined and devices can be configured.

1 Start RSNetWorx for DeviceNet and perform the above procedures to register
the PTQ-DNET.

2 Right click over the Quantum DeviceNet Scanner and select Properties to
open the scanner's property page.

RSNetWorx contains tools that allow the scanner's scan list to be created, saved,
maintained, and downloaded to the scanner. It maps slave device's /O into the
memory table of the scanner.
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For RSNetWorx for DeviceNet to recognize the PTQ-DNET, an EDS file for the
PTQ-DNET must be installed.

L *DeviceNet - RSNetWorx for DeviceNet

=0l x|

File Edit “iew MNetwork Device Diagnostics Tools Help
EIEECIEIEEE
@ Q[ 4 88 -] A | E 28

Hardware | Unrecognized  800E Stack Light =
EH@ Dievicahet Dewice-1 Pushbutton  Devicehlet Base
=) Categary Station
) wendar [5]
~ -]
% cue Chrl+
i B copy Ctr+C 5
B2 paste Chel
Delete Del
Upload from Device
g Download to Device
Class Instance Editor..
E Re-register Device, ..
Export IO Details. ..
1784-1 =
e
Diagnestics | 4 ¥
k|
= Message Code | Drake | Description
&DNET:DDDB 143072007 16:45:03 The device at address 07 is not registered on this computer,
&DNET:DDDB 143042007 16:45:01 The device at address 01 is not registered on this computer,
e ﬁDNET:DIDI 143072007 16:44:59 Mode changed to arline,  The online path is WGASTREICHMAS! 1 784-PCD-1,
1')
= |4 | i

Display the property page for the selected device,

Online - Mok Browsing v

8.2.1 PTQ-DNET Scanner Property dialog box

General Tab

-:"-;- Quantum DeviceNet Scanner ﬂll

General | Modulel Scanlistl Irpuit I Dutputl ADR I Summaryl

i Quantum DeviceMet Scaner

Mame:

Description:

Address:

Device Identity [ Primary |

Wendar:
Tepe:

Device:
Catalog:

Revision:

IQuantum Devicetlet Scanner

P =

|ProSoft Technalogy [309]

|Communication Adanter [12]

Iﬂuantum DeviceMe: Scanner [94]

[PTG-DNET

I «| »|

oK I Cancel | Apply I Help |
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Name: Unique network name identifier for the PTQ-DNET

Address: The address of unit is set by the rotary switches on the back of the unit
and cannot be changed with this software parameter.

Module Tab

When this tab is selected, a screen asking permission to upload may appear.
Click Download if this is the first time the PTQ-DNET has been set up. You may
select to upload if the module has been previously configured.

---Quantum 2lx]

General Module |Scanlist| Input I Dutputl ADR I Summaryl

Interzcan Delay: iEEE Upload from Scanner |
goafl?;ro;::dt%oll Ratio: I‘I _|:[ Dawnload to Scanner |
Module Defaults |

Slave Mode... |

Adwvanced... |

1] I Cancel | Apply | Help |

Interscan Delay: This is the time delay between consecutive I/O scans. The
range of valid values is from 2 to 9,000 milliseconds.

The scanner uses this period of time to perform non-time-critical communications
on the DeviceNet network, such as communicating with RSNetWorx for
DeviceNet software. Setting this parameter to a very low value increases the
latency for non-time-critical scanner operations, including the time required to
respond to RSLinx Classic software and configuration functions. Setting this
parameter to a very large value reduces the freshness of the I/O data being
collected by the scanner and is not advisable.

Foreground to Background Poll Ratio: This is the ratio of foreground to
background polls. The range of valid values is from 1 to 32,000.

Devices can be polled on every I/O scan (foreground) or they can be polled less
frequently (background). Whether a particular device will be polled in the
foreground or in the background is determined by its Poll Rate parameter on the
Edit I/O Parameters dialog box, which is accessed from the Scan List property

page.
The poll ratio sets the frequency of poll /O messages to a device in relation to

the number of 1/0 scans. For example, if the poll ratio is set to 5, the scanner will
poll the selected devices once every six /O scans.
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Module Defaults: Resets the Interscan Delay and Foreground to Back ground
Poll Ratio to original values.

Slave Mode: Allows the scanner to act as a slave to another scanner. Select
Enable to set the PTQ-DNET as a Slave,

[” Enable Slave Mode
~Stobed ——————— Cereal |
Output Size: ID _|::' Bptes Help |

—Polled———————— Change of State / Cyclic:

Input Size: ID _|::' Bytes @& COs ) Dyclic

o lﬁ 5
Output Size: IG Bytes Lol e I Bytes
Output Size: ID _I;' Biytes

= Strobed:
Output Size

This is the number of bytes of output data that the scanner will send to this
device in a strobed I/O message. The range of valid values is from 0 to 8
bytes

= Polled:

Input Size

This is the number of bytes of input data that the scanner expects to receive
in an I/O message from this device in response to a poll I/O message. The
range of valid values is from 0 to 255 bytes.

Output Size

This is the number of bytes of output data that the scanner will send to this
device in a poll I/O message. The range of valid values is from 0 to 255
bytes.

= Change of State:

Input Size

This is the number of bytes of input data that the scanner expects to receive
in an I/O message from this device for a change-of-state (COS) or cyclic
message. The range of valid values is from 0 to 255 bytes.

Output Size

This is the number of bytes of output data that the scanner will send in an I/O
message to this device in a change-of-state or cyclic message. The range of
valid values is from 0 to 255 bytes.
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Advanced: You should only open the Advanced Module Settings dialog box if
you are specifically requested to do so by ProSoft technical support.

Advanced Module Settings |

WARMING:
2 Modifying theze settings may disrupt network.

communication. Do not modify unless
instructed to do so by & technical support
representative.

Expected Packet Rats: IE _I;
Transmit Fetries: I‘I _I;

Scanlist Tab
-:"-;- Quantum DeviceNet Scanner ﬂil
Generall Module  Scanlist |Input | Dutputl ADR I Summalyl
Available Devices: Scanlist:
27.5TE NDN 2212 In<ux.
> | [l 35. B00E Pushbutton Stat...
§ 45, Stack Light DeviceNe...
< |
¥ |
<« |
¥ Automap on Add W Mode Active
— Electronic Key:
Uplaad from Scanner... | ] e s
v Yend
Drownload to Scanrer... | II; F'?Dndt,loc[t Code
. I Major Revizion
Edit [/0 Parameters... | Bl S
ok I Cancel | Apply I Help |

To edit the scan list of the scanner, use RSNetWorx to browse the network.
Double-click the PTQ-DNET and a scanner configuration dialog appears. Using
this dialog, the scan list can be uploaded from the scanner, slave devices can be
added or removed from the scan list, and the scan list can be downloaded to the
scanner.

When adding slave devices, the scanner configuration dialog maps the slave
devices' I/O into the scanner's memory tables. The memory table mapping can
be tailored to match the mapping expected by the Quantum CPU's ladder logic.
Data from a DeviceNet node can be split and put into as many as four different
locations in the scanner I/O tables.

The dialog also permits the scanner timing, such as Interscan Delay and
Expected Packet Rate to be modified.
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Up to 1024 words of Input data and 1024 words of Output data are supported by
the scanner. The first 50 words of Input data and first 33 words of output data are
not mappable, and are used by the scanner to transfer non-1/O related data to
the Quantum CPU.

Any changes to the scanner configuration or scan list should be downloaded to
the scanner.

Available Devices: select the device(s) you want to include in the scanlist and
move them to the Scanlist list by using the Add, and/or Add All buttons.

Automap on Add: Check this if you want to map the device's I/O data
automatically when you add devices to the scanlist.

Upload from Scanner: Click Upload from Scanner, if you are editing online and
want to get the current scanlist from the scanner into the configuration file

Download to Scanner: If you want to send the current scanlist parameters from
the software to the scanner, click Download to Scanner.

Scanlist: This is a list of the devices that you want the scanner to scan. The
following text appears in the scanlist for special cases.

»= Invalid Slave - The device in the scanlist is in the configuration but does not
support IDNDeviceSlave, which means it is not reporting any I/O data. Note
that this does not mean that it is reporting zero 1/O sizes. Examples of
devices that fit into this case would be a device like a KFD that does have an
applet, or a device that is not registered in the system and is displayed as an
"Unrecognized Device" in the configuration.

= Removed from Configuration - The device is in the scanlist but is not in the
configuration. Note that the Master/Slave view also uses this text.

» Scanlist Conflict - The device is in the scanlist of more than one scanner.

Node Active: For each device in the scanlist, check this box if you want it to be
included in the scanner's 1/O cycle. Inactive devices appear dimmed in the
scanlist and everywhere they appear on the other scanner property pages.

Electronic Keys: These are criteria that you can use to verify that the devices
actually connected to the network are the devices that were expected.

For each device in the scanlist, check one or more of the following boxes if you
want to use the criteria. The choices available are:

device type

vendor

product code

major revision

minor revision (if applicable) or higher

Tips: The selections are not independent; they are hierarchical in descending order. This means,
for example, that you cannot select device type unless you selected vendor. Generic devices
(device type 0) will appear in the scanlist.

Edit I/O Parameters: Click Edit I/O Parameters. The Edit /O Parameter dialog
box appears for the selected device.
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Select whether or not you want the selected device to respond to Strobed
messages. If you do, also select the Output Size parameter desired.

Select whether or not you want the selected device to respond to Polled
messages. If you do, select the Input Size, Output Size, and Poll Rate
parameters desired.

Select whether or not you want the selected device to respond to Change of
State or Cyclic messages. If you do, select either change of state or cyclic
messages, Input Size, Output Size, and Heartbeat Rate parameters. Then, click
Advanced and select whether or not you want the device to issue an
Acknowledge command; and, if you do, select the Timeout and Ack parameters
desired. Also, select the Inhibit Time desired. When finished, click OK.

When finished editing the I/O parameters for the selected device, click OK and
then click Apply to save your selections.

Repeat the above steps for each device in the scanlist.

If you want to send the current scanlist parameters from the software to the
scanner, click Download to Scanner.

Input Tab

i'“;- Quantum DeviceNet Scanner ﬂﬂ

Generall Modulel Scanlist  [nput |Dutput| ADR I Summaryl

Mode 2 | Type | Size | b ap | utohlap |
B5 27 STEMON 2. Paled 2 50.0

7.5TEMWDMN 2. COS 63 510 u

5, B00E Pushb.. COS 2 850 &I

-8 45 Stack Light .. Poled 1 880

i I I LI Optiong. .. |
Memorny: Ilmage File 'l Start ‘ward: ID _I;
Bitz 15-0 15!14!13!12!11!10! EI 8! ?I EI 5! 4! 3! 2! 1 I 1} ;I
51 27, STB NDH 2272 Inesmy Oubguys: —
52 27, STB NDH 2292 [nesmy Oubguys
B 27.5TE NDN 2212 In<us> Outcpys
54 27 5TE MDN 2212 [n<us> Outdpys
55 27, 5TB MDN 2212 [n<wx> Out<pys
56 27, 5TE NDN 2212 In<us> Outcyys
57 27, STB NDH 2292 [nesmy Oubguys:
58 27, STB NDH 2292 [nesmy Oubguys
59 27 STR NDH 2292 [ne sy Miateuus LI

oK I Cancel | Apply I Help |

On the Input property page, you can map device input data into the scanner's
data table either online or offline and either automatically or manually. This
information is uploaded to the software and downloaded to the scanner when you
respectively upload and download the scan list on the Scan List property page.
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The input map determines where the input data (the data received from each
device) will be mapped into the scanner's data tables. You can select the name
of the data table memory you want the input data mapped to and a start word
offset, if desired. Input data is read from input image tables. The size of these
tables is processor dependent. Mapping to and from these tables is done as a
word index, offset from zero. No other mapping choices are available. There is
no reserved status or command bytes in the mapped image tables.

When you elect to have the software automatically map the input data, you still
have the option of aligning the data on byte or word boundaries. The devices will
be mapped in the order in which they appear in the message list. You can
change the order by clicking the column titles; however, not all column titles will
change the order. When mapping input data manually, you still have the option of
choosing a user-configurable alignment.

Tip: You can use the automatic mapping feature to rough-in the input data map; then, manually,
fine-tune it by using the features on the Input property page.

Note: Refer to Mapping the Scanner's Memory Tables to State RAM (page 83) for necessary steps
required to map the Scanner memory to the Quantum processor State RAM.

Output Tab

£ guantum DeviceNet Scanner o 21x

Generall Modulel Scanlistl Input  Output |.t’-‘ADF| I Summalyl

Mode A | Type | Size | Map |
----- 35, 800E Pushb... COS 1 33.0

Autohiap

----- ! 4E, Stack Light ... Polled 1 338
Uhmap

Sdvanced..

LLE

‘I I LI Options...
temary: IImageFiIe 'l Start ‘wWard: IU _|::[

| 46, Stack Light Device...

QK I Cancel | Apply I Help |

On the Output property page, you can map device output data into the scanner's
data table either online or offline and either automatically or manually. This
information is uploaded to the software and downloaded to the scanner when you
respectively upload and download the scan list on the Scan List property page.
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The output map determines where the output data (the data that will be sent to
each device) will be mapped into the scanner's data tables. You can select the
name of the data table memory you want the output data mapped to and a start
word offset, if desired. Output data is written to output image tables. The size of
these tables is processor dependent. Mapping to and from these tables is done
as a word index, offset from zero. No other mapping choices are available. There
is no reserved status or command bytes in the mapped image tables.

When you elect to have the software automatically map the output data, you still
have the option of aligning the data on byte or word boundaries. The devices will
be mapped in the order in which they appear in the message list. You can
change the order by clicking the column titles; however, not all column titles will
change the order. When mapping output data manually, you still have the option
of choosing a user-configurable alignment.

Tip: You can use the automatic mapping feature to rough-in the output data map; then, manually,
fine-tune it by using the features on the Output property page.

Note: Refer to Mapping the Scanner's Memory Tables to State RAM (page 83) for necessary steps
required to map the Scanner memory to the Quantum processor State RAM.

ADR Tab

i"—;-Quantum DeviceNet Scanner ﬂﬂ

Generall Modulel Scanlistl Input IDutput ADR |Summary|

[~ Enable Auto-4ddress Recovery Uplaad from S cammer |
Available Devices: Download to Scanner |

Mode | ADR | #Eytes |
2?‘51-___ 7 5 —&DR Space [in Bytes):
(i 3580, - -

) Total: |5451 2

§ o465 - .
zed: IU et

—ADR Settings:

I™ | Canfiguration
Fecaveny

™| Auto-Address
Frecaveny

Load Device Config |
0K I Cancel | Apply I Help |

On the ADR property page, you can configure the automatic device replacement
(ADR) parameters for scanner's that support the ADR feature, which automates
the replacement of a failed slave device on a DeviceNet network by returning it to
the prior level of operation. This feature includes Configuration Recovery (CR)
and Auto-Address Recovery (AAR). Using the controls on this property page, you
can select ADR parameters and enable/disable this functionality either globally or
on a device-specific basis.
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Before using the ADR feature, you may want to consider any restrictions, known
anomalies, and answers to frequently asked questions. (Refer to RSNetWorx
Scanner Online Help for FAQ and known anomalies information)

Enable Auto-Address Recovery: Check this if you want to enable this
functionality in the scanner for the specific device selected in the list. When
enabled, the scanner will change a device's node address from the default (63) to
the address desired by the scanner based upon its Electronic Key.

For example, when the scanner loses a connection to the device at node 37, it
will continually query the device's identity at node 63. When a device is found
that matches the electronic key of the device that the scanner lost at node 37 (if
the Slave address is controlled by software and not hardware switches), it will
attempt to change its node address to node address 37. Upon the success of this
operation, the device's configuration will be downloaded to the network.

If the Slave address is set by hardware switches, you must match the switches
with the lost Slave. The scanner will check for its electronic keying. If it matches
the lost slave (37) the Scanner will establish communication with the newly
added slave as if it was never lost.

Please observe the Warning message when enabling the ADR feature.

Enable A x|
WwWARNING:
Lzing thiz Feature in more than ohe scanher on the
zame network is not recommended.
take sure vou fully understand the implications of
enabling Auto-Address Recoveny before continuing.
tare Infao... |
Are yau sure you want to enable Auto-tddress Recovery?
e | Mo I

Select each device and then the 'Load Device Config' button. Then set each
device fro ADR with the ADR Settings.

ADR Settings:

» Configuration Recovery: Check this if you want to enable the storage of a
device configuration in the scanner. When enabled, the scanner will
download the stored configuration to the device before it begins to exchange
I/O data with that device.

This Feature is most useful when used for slaves that have extensive
configuration. If the device fails and Configuration Recovery is not selected,
you must re-enter all of the configuration data to the newly added slave. If
Configuration Recover is selected, you can set the scanner to download the
previous configuration to the new slave.

This control will be enabled only if a device's configuration has been loaded
into the scanner tool (refer to online help for the Load from Project button).
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= Auto-Address recovery: Check this if you want to enable this functionality in
the scanner for the specific device selected in the list. When enabled, the
scanner will change a device's node address from the default (63) to the
address desired by the scanner based upon its Electronic Key.

For example, when the scanner loses a connection to the device at node 37,
it will continually query the device's identity at node 63. When a device is
found that matches the electronic key of the device that the scanner lost at
node 37, it will attempt to change its node address to node address 37. Upon
the success of this operation, the device's configuration will be downloaded to
the network.

Summary Tab

£ Quantum DeviceNet Scanner 21x|

Genetall Modulel Scanlistl Input I Dutputl ADR Summaryl

MNode | Active | Key | I | M apped | (Ol | Mapped |

Bl o1 <5l Na 0 No 0 Mo
B 27,87 Yes DVP 7D Ves 0 Mo
@ 35, 800... Yes WP 2 Yes 1 es
B 46 5ta. Yes DVP 1 Yes 1 Yes

Ok I Cancel | Apply | Help |

The Summary property page provides a concise summary of how the scanner
has been configured. It shows the following information:

*» node address and the name of the device residing at that address

= active status of each I/O device (specifying whether or not the device will be
included in the scanner's 1/O cycle)

= electronic keys specified for each 1/0O device. The following shows the
specified electronic key parameter and associated designator:

D - Device type

V - Vendor

P - Product code

J - Major revision

R - Major revision and minor revision

+ - or higher

= total number of data bytes received by the scanner from the device and
whether or not they have been mapped

O O 0O O o0 o
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= total number of data bytes transmitted from the scanner to the device and
whether or not they have been mapped

Note: All of the information that appears on this property page is read only. If you want to change
any of the parameters, you have to edit them on the appropriate property pages.

8.2.2 Clearing the Scan List

In some situations it is desirable to empty the scan list before configuring the
scan list for the network. To clear the scanner module's scan list, follow these
procedures:

1 Remove the scanner module from the rack.

2 Set configuration switch 3 to the On or "1" position. (refer to Rear Panel View
(page 22)).

Reinstall the scanner module and apply power to the rack.

Wait for the Module Status indicator to flash red.

Remove the scanner module from the rack.

Set configuration switch 3 to the Off or "0" position.

Insert scanner module into the rack and apply power.

~No oh~hw

8.3 Mapping the Scanner's Memory Tables to State RAM

The PTQ-DNET cannot transfer data to the Quantum CPU until its I/O memory
table is mapped to the CPU's state RAM. Once mapped, the scanner can
transfer data between the CPU's state RAM and the scanner's slave devices.

The scanner reads data from slave devices (inputs) and maps the data into its
input memory table. The input memory table is then written to the CPU's 3X state
RAM.

The scanner reads data from the CPU's 4X state RAM into its output memory
table. The scanner then sends the data to slave devices according to the scan
list memory map.

8.3.1 Setting the Quantum Input and Output State RAM Starting
Address

The mapping information is contained in the field labeled 'Data sent to the
device'. This field requires 7 bytes (in hex), whose format is defined below.

Byte # Name Description
1 Input Map Enable 0=Disable Input Table mapping
1=Enable using Input Map Offset
Input Map Offset Low byte of starting 3X word
3 High byte of starting 3X word
Output Map Enable 0=Disable Output table mapping
1=Enable using Output Map Offset
Output Map Offset Low byte of starting 4X word

high byte of starting 4X word
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Byte # Name

Description

7 Configured Slot

Slot in which module must reside to enter RUN mode and
control outputs

To map the scanner's memory tables to the CPU's state RAM, use RSNetWorx
for DeviceNet to go online with the network and browse the network.

1 Right-click on the PTQ-DNET and select 'Class Instance Editor'. The Class
Instance Editor appears. Change the fields (all numbers are in hex) in the
dialog so that it appears as shown below.

Service Code Description: Other
Service Code Value: 4C

Object Address Class: 90 (hex)
Object Address Instance: 1

Send the attribute ID box: Unchecked
Object Address Class: 1

Transmit byte size: Byte

Data Sent to the device:

01 E8 03 01 DC 05 03 (include spaces)

22 Classiinstance Editor - [Node 1]

4
Exacule Transachon Arguments

~Service Code - Obgect Addres:
Class: Instance:  Athibule:
Value  Description ISD 1 i
i Ot I | ™ Sendihe attibute ID
Tranzmit data size: Dala zent 1o the device:
|Byte [(TESm3 0T DC 5T
I~ Walies in cznimal Exacute
—Fieceive Dala
Dubout size formak: Drata received from he device:! |
Byle -
Qutput radik fomnat
Hexadzcimal ¥
Cloze Help i

2 Click Execute. In the Class Instance Editor dialog above the scanner's input
memory table mapping is enabled starting at CPU state RAM word 301000
(%IW1000) (03e8 hex) and the scanner's output memory table mapping is
enabled starting at CPU state RAM word 401500 (% MW1500) (05DC hex)
and slot number 03 for this sample.

3 When the mapping information is set as desired, click the 'Execute' button.
The mapping information is sent to the scanner, and the scanner saves the
mapping information in non-volatile memory.
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8.3.2 Reading the Scanner's Memory Table Map

To read the mapping information from the scanner module use the Class
Instance Editor to send the explicit message shown in the dialog below and click

'Execute’.

1 Right-click on the PTQ-DNET and select 'Class Instance Editor'. The Class
Instance Editor appears. Change the fields (all numbers are in hex) in the
dialog so that it appears as shown below.

Class Instance Editer, - [Node 1]

= Execute Transaction Arguments -

po— i T

Service Code-
Walie:  Description
48 [Other

=

D_l_:i_e_c_:t_ Addle_337
|7 Clazz: ‘Instance: Attibute;

I~ Seridithie attribute (D

Transmit data size:

Data zentto the de\u:_i.c:éf

iByte _V_]

™ Walissin deciingl

- Rieceive Data
Output: size farmat:

Data received from the-device: ‘

JB_ute _'i

Output-radix farmat:
Hexadecimal >

TEB 0301 DO 03000 .o ? ;
1800200327 222297 .7 000 o

Oose | Heb |

2 Click Execute. In the Class Instance Editor Dialog above input mapping is
enabled starting at word 301000 (%IW1000) (3e8 hex = 1000) and output
mapping is enabled starting at word 401000 (%MW1500) (5dc hex = 1500).
The CPU's 3X table size is 1024 (400 hex) words and its 4X table size is
1024 words. Slot number is 3 for this example.

Class Instance Editor parameter settings

Service Code Description: Other
Service Code Value: 4B

Object Address Class: 90 (hex)
Object Address Instance: 1

Send the attribute ID box: Unchecked

Object Address Class:

1

The text box labeled 'Data received from the device:' contains the mapping
information returned from the module. The mapping information returned from
the module contains 10 bytes (in hex), whose format is shown in the table below.

Byte # Name Description

1 Input Map Enable 0=Disable Input Table mapping
1=Enable using Input Map Offset

2 Input Map Offset Low byte of starting 3X word

High byte of starting 3X word
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8.4

Byte # Name Description
4 Output Map Enable 0=Disable Output table mapping
1=Enable using Output Map Offset
5 Output Map Offset Low byte of starting 4X word
6 High byte of starting 4X word
7 Configured Slot Slot in which module must reside to control outputs
8 Number of Words in 3X Low byte of size of 3X Table
9 table of CPU High byte of size of 3X Table
10 Number of Words in 4X Low byte of size of 4X Table

Table of CPU High byte of size of 4X Table

12 Installed Slot Slot in which module resides This value will contain
OxFF if CPU not installed

The Scanner's Input Data

The scanner's input memory table supports up to 1024 words. The first 50 words
are reserved for status information from the module. This status information block
is defined in the table below.

Word Offset Description

0 Module Status Word

1to 32 Explicit Messaging Response

33 to 36 Device Active Table

37 to 40 Device Communications Failure Table

41to 44 Device Autoverify Failure Table

45 to 48 Device Idle Table

49 Scanner Scan Counter

50 to 1023 Device Input Data

8.4.1 Module Status Word Offset O

Bits 0 through 4 of the Module Status Word indicate the current state of the
scanner module. When a Module Command Word command is sent to the
scanner module, the respective bits are set in the Module Status Word when the
command executes. Depending on network load, the scanner may take several
moments to detect network status changes.

Bit 6 indicates that device status tables should be read for more specific
information about which devices failed.

Bit 8 indicates that the device autoverify table should be read to determine which
device has incorrect device keying or an incorrectly configured data size in the
scanner's scan list.
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The following table lists the bits of the Module Status Word and their

descriptions.
Bit Number Bits Module Status Word
00 to 01 0 0 DeviceNet in Idle mode
0 1 DeviceNet in run mode
1 0 DeviceNet in fault mode
1 1 Reserved
02 to 03 Reserved
04 0 Enable DeviceNet
1 Disable DeviceNet
05 Reserved
06 0 No failures detected
1 DeviceNet device failure detected
07 0 Scanner Normal
1 Rebooted due to MCW from processor over backplane
08 0 No failures detected
1 DeviceNet autoverify failure detected
09 Reserved
10 0 No failures detected
DeviceNet communications failure detected
11 Reserved
12 0 No failures detected
1 DeviceNet duplicate node address failure
13 Reserved
14 0 Scanner installed in configured slot
1 Scanner not installed in configured slot
15 0 Reserved
1 Reserved

Refer to Module Command Word (page 88) for mode descriptions.

8.4.2 Device Active Table

The Device Active Table is a bitmap that assigns one bit to each device on the
network. The scanner assigns one bit to consecutive node addresses.

If a bit is set, the device at the node address is in the scanner's scan list and has
successfully communicated with the scanner. These bits are not cleared if the
slave node goes off-line. The bits are cleared by resetting the scanner.

8.4.3 Device Communications Failure Table

The Device Communications Failure table is a bitmap that that assigns one bit to
each device on the network. The scanner assigns one bit to consecutive node
addresses.
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If a bit is set, the device at the node address is in the scanner's scan list and is
either not present, not communicating, or failed autoverify.

8.4.4 Device Autoverify Failure Table

The Autoverify Failure Table is a bitmap that assigns one bit to each device on
the network. The scanner assigns one bit to consecutive node addresses.

If a bit is set, the device at the node address is returning device keying or a data
size that does not match the keying or data size in the scanner's scan list.

8.4.5 Device Idle Table

The Device Idle Table is a bitmap that assigns one bit to consecutive node
addresses.

If a bit is set, the scanner received a valid DeviceNet idle indication from the
device at the node address. A device in idle mode does not return updated I/O
data to the scanner because the device is not in its run mode.

8.4.6 Scanner Scan Counter

The scanner increments this one-word counter whenever a scan of the
DeviceNet devices is completed. The counter rolls over when it reaches its
maximum value.

8.5 The Scanner's Output Data
The scanner's output memory table supports up to 1024 words. The first
33 words are reserved for control information to the module. This control
information block is defined in the table below.
Word Offset Description
0 Module Command Word
1to 32 Explicit Messaging Request
33 t0 1023 Device Output Data
8.5.1 Module Command Word offset 0
The following table outlines the module command word's bit numbers and
descriptions.
Bits Operating Mode
Bit Number X1 X0
00 to 01 0 0 DeviceNet in idle mode
0 1 DeviceNet in run mode
1 0 DeviceNet in fault mode
1 1 Reserved
02 to 03 1 1 Reserved
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04 0 Enable DeviceNet
Disable DeviceNet

05 Reserved

06 Reserved

07 0 Scanner Active

Scanner reboot

08 to 15 0 Reserved for future use

8.5.2 Idle

The scanner does not map output data to the devices, but keeps network
connections to devices open so device failures can be detected. Input data is
returned from devices, and mapped into the scanner input table and the discrete
inputs. Outputs on the network are not under program control and will be in their
configured 'idle state.' The scanner must be put into this mode to perform
configuration of the scanner scan list.

8.5.3 Run

The scanner module maps output data from its scanner output table and discrete
outputs to each device on the network. Inputs are received and mapped into the
scanner input table and discrete inputs. Outputs on the network are under
program control. Placing the CPU into STOP mode places the scanner into idle
mode regardless of the state of the bits in the module command word. Placing
the CPU into RUN mode causes the state of the bits in the module command
word to determine the scanner state.

8.5.4 Fault Network

The scanner stops communicating with devices on the network. No outputs or
inputs are mapped. Outputs on the network are not under program control. If the
scanner was in run, devices will go to their configured 'fault state.'

8.5.5 Enable DeviceNet

The DeviceNet channel is enabled for communication. This is the normal
operating state of the channel.

8.5.6 Disable DeviceNet

The DeviceNet channel is disabled for communication. No communication may
occur over this channel. Outputs on the network are not under program control. If
the scanner was in run, devices will go to their configured 'fault state." Numeric
error code 90 will occur when channel is disabled.
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8.5.7 Scanner Active

This is the normal operating mode of the scanner.

8.5.8 Scanner Reboot

This command causes the scanner to reset as though the reset button had been
pressed. When this command is issued, all scanner communication stops for the
duration of the scanner's initialization sequence. Outputs on the network are no
longer under program control. If the scanner was in run, devices will go to their
configured ‘fault state.
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9 Explicit Messaging

In This Chapter

% PTQ-DNET Specific Service Codes ........cccooouuririiiiiiriiiaeiiiee e 91
< Explicit Message Transaction BIOCK ..............oooooiiiiiiiiiee, 92
¢+ Scan List Auto Configuration ...........ccccoviiiiiiii e 95

Use the Explicit Messaging feature to send asynchronous messages to devices
on the DeviceNet network from the program in the Quantum CPU controller.

The CPU program in Run mode builds a message in the Explicit Message
Request transaction block of the module's output data. The PTQ-DNET module
receives the request and forwards it to the appropriate device. The device
generates a response and the response is forwarded to the CPU in the Explicit
Message Response transaction block of the module's input data.

An Explicit Message can target any device on the DeviceNet network, including
the scanner.

9.1 PTQ-DNET Specific Service Codes
The modules available DeviceNet service codes are listed below.

Note: The Module Memory Map service codes are not available when using the codes from the
processor to the module over the backplane.

Description Service Code Type Class Instance Attribute Data
Auto Scan Fixed 10 hex SET 90 1 11 1to 32
Mapping (bytes)
Auto Scan Enable 10 hex SET 90 1 10 Oor1
Module Memory Map  4C hex Other 90 1 1 Refer to
(SET) table
Auto Scan Fixed E hex GET 90 1 11
Mapping
Auto Scan Enable E hex GET 90 1 10
Module Memory Map 4B hex Other 90 1 1
(GET)
Get Version Info E hex GET 90 1 4 Refer to
DeviceNet
Specifi-
cations
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9.2 Explicit Message Transaction Block

The figure below shows the format of an Explicit Message transaction block.

TXID cmd/status word 0
port size word 1 Transaction Header
service node address word 2

Transaction Body
(29 words)

The transaction header identifies the transaction and contains information that
identifies the target. Each of the fields of the transaction header are one byte in
length.

In a request, the transaction body contains the DeviceNet Class, Instance,
Attribute and Service Data portion of the transaction. In a response, the
transaction body contains only the response message.

9.2.1 Transaction Block Word 0: Command/Status Field

In a request, the Command/Status field should contain the desired action for the
transaction. The table below shows the available actions.

Command Code

Command Code Description

0 Ignore transaction block (block empty)
1 Execute this transaction block

2 Get status of transaction TXID

3 Reset all client/server transactions

4 to 255 Reserved

In a response, this field contains the result of the requested transaction. The
table below shows the status codes.

Status Code

Status Code Description
0 Ignore transaction block (block empty)
1 Transaction completed successfully
2 Transaction in progress (not ready)
3 Error - slave not in scan list
4 Error - slave offline
5 Error - DeviceNet port disabled/offline
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Status Code Description

6 Error - transaction TXID unknown

7 Error - slave not responding to request
8 Error - Invalid command code

9 Error - Scanner out of buffers

10 Error - Other Client/server transaction in progress
11 Error - could not connect to slave device
12 Error - response data too large for block
13 Error - invalid port

14 Error - invalid size specified

15 Error - connection busy

16 to 255 Reserved

IXID

When an Explicit Message Request transaction is created and sent to the
scanner, the controller's program assigns a transaction ID to the transaction. This
is a one-byte integer in the range of 1 to 255 (0 indicates an idle transaction).
The scanner uses this value to track the transaction to completion, and returns
the value with the response that matches the request sent by the processor. The
controller program monitors rollover and usage of TXID values.

9.2.2 Transaction Block Word 1: Port/Size Field

Size

This field contains the size of the data in the transaction body field in bytes. The
transaction body can be as many as 29 words (58 bytes) in length. If the size
exceeds 29 words, an error code will be returned.

Port
This field is not used and should be 0.

9.2.3 Transaction Block Word 2: Node/Service Field

Node Address

This field contains the DeviceNet node address of the device where the
transaction is sent. This value can range from 0 to 63. The node address field
identifies the target device of the transaction.

Service

This field contains the Explicit Message service code, which identifies the type of
Explicit Message is contained in the transaction. The service code defines the
format of the data in the transaction body.
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9.2.4 Explicit Message Transactions

Requests

DeviceNet Explicit Message requests are always generated by the Quantum
controller. Either the scanner or the slave will generate the response.

To issue a request transaction, the Quantum controller program first builds the
transaction by filling the transaction header appropriately, putting data in the
transaction body according to the service code, and setting the size field to
match the number of bytes in the transaction body. To send the request
message, the command/status field is set to 1 (execute) and the TXID is
changed.

The scanner first copies the request transaction's header to the response
transaction's header, with the command/status field set to 2 (in progress). Once
the transaction is complete, the appropriate status code is loaded with the
completion status and the transaction body contains the response.

The following table shows the typical format of an explicit message transaction
body. All DeviceNet Explicit Messages require a Class and Instance to determine
the object in the device to which the explicit message is targeted.

TXID command
0 size
service node address
Class

Instance
Attribute (if required)

Service Data

Note that if the service is Get_Attribute_Single or Set_Attribute_Single, an
attribute value is required. Since the attribute value is only a byte, the upper byte
of that word should be set to 0. If the service does not require an attribute, the
first byte of service data is placed in the low byte of the attribute word, the high
byte of the attribute word is 0, and the remaining bytes of the service data are
placed in the service data field. In all cases, the size field should not include the
high byte of the attribute word.

Responses

A failure to respond to the request within the number of retries or timeout period
specified for the Explicit Message Connection is recognized by the scanner
module as an error. The error code is returned in the status attribute of the
transaction header.
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If a slave device returns a DeviceNet error in response to the request
downloaded from the processor, the scanner recognizes the error as a
successful transaction (status code =1).

When the transaction completes, the table below shows the format of the

response.
TXID status
0 size
service node address

Service Response Data

9.3 Scan List Auto Configuration

The scanner supports the Autoscan feature which allows the scanner to
automatically create its scan list. The scanner continuously searches for nodes to
add to the scan list. Each node found is checked for support of the Predefined
Master/Slave Connection Set, allocated for one of the I/O sets, and mapped into
a fixed location based on node number.

9.3.1 Autoscan Feature

All node addresses between 0 and 61 have a 4 byte (or, optionally a value
between 1 and 32 byte) entry in both the input and output memory maps. Node
number 63 is not scanned to allow new nodes to be entered at that address
before being commissioned to their correct address. The scanner continuously
attempts to connect to any and all nodes on the subnet. When a node not
already in the scan list is found an I/O allocation is attempted. If /O allocation is
supported and both the produced and consumed sizes are 4 (or n) bytes or less
the node is added to the scan list. All parameters, such as EPR, are defaulted.

Enabling Autoscan

The default setting for Autoscan is disabled. The feature is enabled by setting the
Autoscan Enable attribute value to TRUE (1). The Autoscan feature is only active
(attempting to acquire new nodes to the scan list) when enabled and the scanner
is in IDLE mode.

The Scan List is saved, not created on each power up. The Save is performed
when new nodes have been added on a timed basis. The Scan List is cleared on
a transition from DISABLED to ENABLED.

Autoscan is disabled when any SET access is performed on the Scan List, with
the exception of the enable/disable attribute.
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The global scanner configuration values are set to the same defaults as provided
by RSNetWorx except the Interscan Delay, which is the previously configured
setting.

Up to 1024 words of Input data and 1024 words of Output data are supported by
the scanner. The first 50 words of Input data and first 33 words of output data are
not mappable, and are used by the scanner to transfer non-1/O related data to
the Quantum CPU.

Any changes to the scanner configuration or scan list should be downloaded to
the scanner.

Autoscan Operation

The Autoscan functionality is active when the feature is enabled and the scanner
is in IDLE mode. When active, the scanner attempts to connect to each node not
enabled in the scan list. Connections to these nodes are made on a round robin
basis.

When a node is found which does support the Predefined Connection Set, the
scanner attempts to allocate an 1/0 connection using the following Allocation
Choices (in this order):

= COS

= Poll

= Strobe
= Cyclic

After the I/O allocation the scanner shall get the Produced and Consumed data
sizes from the appropriate Connection Object instance(s). If either the Produced
or Consumed data sizes are greater than the configured fixed data mapping size,
then the node is rejected and not entered into the scan list.

The scanner will load the electronic key next storing the Vendor ID, Device Type,
and Product Code. This level of keying will be in effect. After obtaining the
electronic key, the scanner will check the target device for Quick Connect
support. If Quick Connect is supported and enabled on the device, the scanner
will set the Quick Connect bit in the scan list. The Auto Address Recovery feature
is also enabled.

Autoscan Memory Mapping

The input and output data will be mapped based on node number and the
configured (or default) fixed mapping size. The algorithm is:

Input (Output) offset = ((Node Number) x (Fixed Mapping Size)) + Data Offset

where Data Offset is 50 words (100 bytes) for the input data table and is 33
words (66 bytes) for the output data table

Thus, when using the default fixed mapping size of 4 bytes (1 DINT) the input
data for node 10 maps to word location 70 (byte location 140 = ((10 x 4) + 100
bytes for header offset) of the scanner's input data table and the output data for
node 10 maps to word location 53 (byte location 106 = ((10 x 4) + 66).
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Finally, the scanner will set the connection EPR values. The Poll and Strobe
connections will use the global scanner default in the Scanner Configuration
object (75ms). The EPR values used are:

= COS =250ms

= Poll=75ms

= Strobe = 75ms
= Cyclic = 500ms

Autoscan Fixed Mapping Size Attribute

This attribute allows for different fixed mapping sizes. A change in this attribute
value causes the scan list to be cleared. This value can be set only when the
scanner is in IDLE mode and the Autoscan feature is disabled. The new value is

saved to non-volatile

memory immediately.

The Autoscan Fixed Mapping Size

This attribute can be changed with any method of Explicit Messaging. The figure
below shows how to set it to 4 using the Class Instance Editor of RSNetWorx for

DeviceNet.

Right-click on the PTQ-DNET and select 'Class Instance Editor'. The Class
Instance Editor appears. Change the fields (all numbers are in hex) in the dialog
so that it appears as shown below.

Class Instance Editor parameter settings

Service Code Description: Set Single Attribute
Service Code Value: 10

Object Address Class: 90 (hex)

Object Address Instance: 1

Object Attribute: 11 (hex)

Send the attribute ID box:

Grayed out and checked

Data sent to the device:

default 20(hex) bytes (range 1 to 20hex) = 1 to 32 bytes.

%2 Class Instance Editor - [Node 1] 21x|
— Execute Tranzaction Arguments
Semrvice Code———————————— [~ Dbject Address
Class: Instance:  Attribute:
Walue  Description ISD |1 |1 1
10 i i - .
I ISEt Singls Atrbute J ¥ | Send the attributz D
Trangmit data size: D ata sent to the device:
IByte j |4
I~ ¥alues in decimal Execute |
— Receive Diata
Output size format: D ata received from the device: |
IByte YI The execution was completed. ;I
Output radix format:
I Hexadecimal = I _I
Cloze Help |
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The Autoscan Enabled

This attribute enables/disables the Autoscan feature. When set to enable (and
the previous value was disable) the scan list is cleared. Any set access to the
Scan List (other than the Scan List enable/disable attribute) disables Autoscan.
This value can be set only when the scanner is in IDLE mode and is saved to
non-volatile memory immediately.

This attribute can be changed with any method of Explicit Messaging. The figure
below shows how to enable Autoscan using the Class Instance Editor of
RSNetWorx for DeviceNet.

Right-click on the PTQ-DNET and select 'Class Instance Editor'. The Class
Instance Editor appears. Change the fields (all numbers are in hex) in the dialog
so that it appears as shown below.

Class Instance Editor parameter settings

Service Code Description: Set Single Attribute
Service Code Value: 10
Object Address Class: 90 (hex)
Object Address Instance: 1
Object Attribute: 10 (hex)
Send the attribute ID box: Grayed out and checked
Data sent to the device: value can be set 0 (disable) or 1 (enable). The default is
disabled.
%2 Class Instance Editor - [Node 1] 21x1
]
— Execute Transaction Argument:
Service Code———————— [~ Object Address
Class: Instance: Aftribute;
Walue Description ISD I‘I I‘ID
I‘ID Set Single Atiibute ¥ | Send the athitute 0
Tranzmit data size: Data sent to the device:
|Byte =l [orl
= Yalues in decimal Execute |

— Receive Data

Output size format: Data recerved from the device: |
IByte vl The execution was completed. ;I
Output radi format:
IHexadecimaI 'l

Claze Help |
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10

Diagnostics and Troubleshooting

In This Chapter

< Basic Troubleshooting StePS.........ccccvviiiiiiiiiiiee e 99

The module provides information on diagnostics and troubleshooting in the
following forms:

» Status data values are transferred from the module to the processor.

= Data contained in the module can be viewed through the
Configuration/Debug port attached to a terminal emulator.

» LED status indicators on the front of the module provide information on the
module's status.

10.1 Basic Troubleshooting Steps

Verify that the module is installed correctly and is communicating with the

processor. Refer to Setting Up the ProTalk Module.

10.1.1 Module Status Indicator

The module status (MOD) indicator displays status of the module. It indicates

whether the device has power and is functioning properly as shown in the

following table. Refer to Front Panel View (page 24) for its location.

Module Status indicator: (MOD) Module Status:

Off There is no power applied to the module.

Green The module is operating normally.

Flashing Green The module is not configured.

Flashing Red There is an invalid configuration.

Red The module has an unrecoverable fault.

10.1.2 Network Status Indicator

The network status (NET) indicator provides the status of the DeviceNet network.

It indicates scanner and device health and network activity, as shown in the table

below. Refer to Front Panel View (page 24) for its location.

Network Status Indicator: NET Network Status:

Off The device has no power or the channel is disabled for
communication due to a bus off condition, loss of network
power, or it has been intentionally disabled. The channel is
disabled for DeviceNet communication.

Green Normal operation. All slave devices in the scan list are
communicating normally with the module.
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Network Status Indicator: NET Network Status:

Flashing Green The two-digit numeric display for the channel indicates an error
code that provides more information about the condition of the
channel. The channel is enabled but no communication is
occurring.

Flashing Red The two-digit numeric display for the channel displays an error
code that provides more information about the condition of the
channel. At least one of the slave devices in the module's scan
list table has failed to communicate with the module. The
network has faulted.

Red The communications channel has failed. The two digit numeric
display for the channel displays an error code that provides
more information about the condition of the channel. The
module may be defective.

10.1.3 Node Address/Status Display

The module has two-digit numeric display for node address/status indication of
diagnostic information about the scanner and devices in its scan list. The display
alternates at approximately 1 second intervals between node status and node
address.

For slave devices in the scanner's scan list, if the device is functioning normally
its node address and status will not be shown. If there is a communication
problem, the device's status followed by its node address will be shown.

For the scanner, the scanner's status followed by its node address will always be
shown. Once the scanner is in Run mode and functioning normally, the scanner's
node address is shown and the scanner's status is no longer shown.

The display cycles through devices' status/node address in a round-robin
fashion.

The status codes are defined in the table below.

Status Code Description

0to 63 Normal operation. These codes indicate node addresses.

70 Module failed Duplicate Node Address check. Another device on the network
exists at the scanner's node address.

71 lllegal data in scan list (node address alternately flashes). Reconfigure the scan
list.

72 Slave device stopped communicating (node address alternately flashes).

73 Slave device's identity information does not match the electronic key in the

scanner's scan list for the node address. Verify that the correct device is at the
node address.

74 A message was received that had more data than the scanner can accept.

75 No traffic detected on the network. Usually this occurs when the scan list is
empty and there are no other scanners on the network.

76 No traffic intended for the scanner detected on the network. Other devices are
talking, but not to the scanner.

77 Slave device's data size does not match the scanner's scan list. The slave
device's configuration may have changed.

Page 100 of 220 ProSoft Technology, Inc.
August 11, 2008



Diagnostics and Troubleshooting PTQ-DNET ¢ Quantum Platform
DeviceNet Scanner/Slave Module

Status Code Description

78 Slave device at the node address in the scanner's scan list does not exist or fails
to communicate with the scanner. The slave device may be already
communicating with another scanner.

79 Scanner failed to transmit a message. The network may be invalid, there are no
other devices on the network, or the scanner's data rate may not match the
devices on the network.

80 Scanner is in IDLE mode and output data is not being sent to slave devices. Put
controller in RUN mode. and enable RUN bit in Module Command Word.

81 Scanner is in FAULT mode. The fault bit is set in the Module Command Word.

82 Error detected in sequence of fragmented 1/0O messages from slave device. The

slave device's configuration may have changed and may no longer match the
scanner's scan list.

83 Slave device is returning error responses when the scanner attempts to
communicate with it. The slave device's configuration may have changed or it
may be already communicating with another scanner.

84 Scanner is initializing the devices in its scan list. The scanner will clear this
status code once all of its slave devices have been contacted.

85 Slave device is transmitting incorrect length data. Slave device may be defective
or is dynamically changing its data size.

86 Slave device is producing zero length data (idle state) while scanner is in Run
Mode. Slave device may need to be reconfigured.

87 A slave device whose inputs are being shared is not communicating with its
primary scanner. The slave device's primary scanner must be scanning the slave
device for the scanner to receive the device's shared inputs.

88 The I/0O connection types (polled, strobed, etc.) between a slave device whose
inputs are being shared and its primary scanner does not match the shared input
connection of the scanner. The scanner's shared input connection's type(s) must
be the same as, or a subset of, the primary connection's type(s).

89 Scanner's initialization of a slave device using Auto Device Replacement
parameters has failed. Either the scanner's Configuration Recovery data for the
slave device is invalid or the slave device is not compatible with the scanner's
scan list for that node address.

90 The scanner is disabled because the DISABLE bit in the Module Command
Word is set.
91 Scanner has detected communication errors on the network and is now in the

Bus-Off condition. The scanner may be set to the wrong data rate. The sources
of network interference must be removed. The scanner must be restarted.

92 Scanner detects no network power. Once network power is applied, the scanner
will restart.
95 Module firmware update is in progress. Do not remove power from the module or
reset the module while the firmware update is in progress.
97 Not Used.
98 Unrecoverable firmware failure. Service or replace the module.
99 Unrecoverable hardware failure. Service or replace the module.
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11 DeviceNet Design and Installation

In This Chapter
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11.1 Get Started

This section introduces the DeviceNet cable system and provides a brief
overview of how to set up a DeviceNet network efficiently. The steps in this
section describe the basic tasks involved in setting up a network.

11.1.1 Before You Begin

Before you begin laying out your DeviceNet network, take a few minutes to
consider the following decisions you must make.

Tip: After you have selected all DeviceNet devices for your network, calculate the total data size
required by the DeviceNet-networked devices. Compare the total data size required against the
total amount available from the DeviceNet scanner module you have selected.

1 What I/O devices will | need?

o If you plan to hard-wire certain devices to I/O modules, calculate the total
number of discrete I/O points, such as sensors, photoeyes, etc., in your
application.

Tip: All DeviceNet-capable devices require a unique network node number, which counts against
the total node count of 63. If the I/O points are standard discrete versions, they will be connected to
t he DeviceNet network via a discrete I/0-to-DeviceNet adapter. In this case, only the 1/O adapter
would require a network node number, allowing you to connect multiple 1/0 points with one
adapter.

o Calculate the total required analog I/O channels.
o Calculate the total I/O points being brought into I/0O modules versus direct
connections to the network.
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o Decide which type of discrete 1/0O you will use in your application: sealed
(such as FLEXArmor or MaXum), or open-style (typically contained in
enclosures).

o Document the data table requirements for each node. This information will
help you develop the control platform user program.

What type of network media is best for my application?

o Determine whether you need a Class 1 or Class 2 cabling system.

o Choose sealed or unsealed media for your application's environment.

o Choose the maximum trunk length allowable within specifications for the
cable type and communication baud rate.

o Ensure that your cumulative cable drop length is within specifications for
the network baud rate.

o Ensure that all individual drop line lengths are </= 20 ft. (6m).

o Ensure that you have one 121Q) terminating resistor at each end of the
trunk line.

Which power supply will be adequate for my application?

o Refer to Choose a power supply (page 113) for further details on selecting
a power supply.

How do | configure my network?

o You will use RSNetWorx for DeviceNet software to generate an offline
configuration file, which contains all the 1/O mapping for your system. This
file will help you develop a control platform user program. Refer to the
online help accompanying RSNetWorx for DeviceNet software for
assistance in adding and configuring devices.

o After you have added devices, use RSNetWorx for DeviceNet software to
commission a node for that device.

o Use RSNetWorx for DeviceNet software to create and download a
scanlist to the master scanner.

11.1.2 Set Up a DeviceNet Network

The following diagram illustrates the steps that you should follow to plan and
install a DeviceNet network. The remainder of this section provides an overview
and examples of each step.

Understand the Media (page 105)
Basic DeviceNet network (page 105)
Terminate the Network (page 110)
Supply Power (page 112)

Ground the Network (page 118)

Use the Checklist (page 120)
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Basic DeviceNet network

This figure shows a basic DeviceNet network and calls out its basic components.

Power

34— Supply

¥ N >
/D*ﬂ— 1 z

ll:l IE’ device or node

terminating resistor

Checklist
A

IE trunk line . | El
drop lines [

v y

i

5 —| —

Understand the Media

You must terminate the trunk line at both ends with 121Q, 1%, 1/4W or larger
terminating resistors.

Understand the topology

The DeviceNet cable system uses a trunk/drop line topology.

]
!

us
!

O—

e trunk line
drop line
D device or node
TR = terminating resistor

You must terminate the trunk line at both ends with 121Q, 1%, 1/4W or larger
terminating resistors.
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Understand the cable options

You can connect components using the following cable options.

Use this cable As

Round (thick) the trunk line on the DeviceNet network with an outside
diameter of 12.2 mm (0.48 in.). You can also use this cable
for drop lines.

Round (thin) the drop line connecting devices to the main line with an
outside diameter of 6.9 mm (0.27 in.). This cable has a
smaller diameter and is more flexible than thick cable. You
can also use this cable for the trunk line.

Flat the trunk line on the DeviceNet network, with dimensions of
19.3 mm x 5.3 mm (0.76 in. x 0.21 in.). This cable has no
predetermined cord lengths, and you are free to put
connections wherever you need them.

Class 1 power supplies allow for an
8A system and the use of Class 1 flat
cable.

Class 2 flat cable must not exceed 4A.

KwikLink drop cable a non-shielded, 4-conductor drop cable for use only in
KwikLink systems.

Unshielded drop cable a non-shielded, 4-conductor drop cable (with an outside
diameter specified by the vendor) for use only in flat cable
systems

Determine the maximum trunk line distance

The maximum cable distance is not necessarily the trunk length only. It is the
maximum distance between any two devices.

Wire Color Wire Identity Usage Round Usage Flat
white CAN_H signal signal

blue CAN_L signal signal

bare drain shield n/a

black V- power power

red V+ power power

Tip: Round cable (both thick and thin) contains five wires: One twisted pair (red and black) for 24V
dc power, one twisted pair (blue and white) for signal, and a drain wire (bare).

Flat cable contains four wires: One pair (red and black) for 24V dc power; one
pair (blue and white) for signal.

Drop cable for KwikLink is a 4-wire unshielded gray cable. It is used only with
KwikLink flat cable systems.

The distance between any two points must not exceed the maximum cable
distance allowed for the data rate used.

Data rate Maximum distance Maximum distance Maximum distance
(flat cable) (thick cable) (thin cable)
125k bit/s 420m (1378 ft) 500m (1640 ft) 100m (328 ft)
250k bit/s 200m (656 ft) 250m (820 ft) 100m (328 ft)
500k bit/s 75m (246 ft) 100m (328 ft) 100m (328 ft)
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In most cases, the maximum distance should be the measurement between
terminating resistors. However, if the distance from a trunk line tap to the farthest
device connected to the trunk line is greater than the distance from the tap to the
nearest terminating resistor (TR), then you must include the drop line length as
part of the cable length.

Measure the distance between the terminating resistors

A 4

A

| ey SERMELEL A
/
/

drop
1m (3.281 ft) {\

If the distance from the TR to the last

IE
tap is greater than the distance of

Always use the longest distance the drop, then measure from the TR.
between any 2 nodes of the network

Measure both drops and across the trunk

3m f9/84itt:| Im [,?--?\43 ft)
0] 0 |

If the distance from
the TR to the last tap
is less than the
distance of the drop,
measure from the
device

Y &

e

Determine the cumulative drop line length

The data rate you choose determines the trunk line length and the cumulative
length of the drop line.

The maximum cable distance from any device on a branching drop line to the
trunk line is 6m (20 ft).

The cumulative drop line length refers to the sum of all drop lines, thick or thin
cable, in the cable system. This sum cannot exceed the maximum cumulative
length allowed for the data rate used.

Data rate 125k bit/s Cumulative drop line length 156m (512 ft)
250k bit/s 78m (256 ft)
500k bit/s 39m (128 ft)
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The following example uses four T-Port (single-port) taps and two DevicePort™
(multi-port) taps to attach 13 devices to the trunk line. The cumulative drop line
length is 42m (139 ft) and no single node is more than 6m (20 ft) from the trunk
line. This allows you to use a data rate of 250k bit/s or 125k bit/s. A data rate of
500k bit/s cannot be used in this example because the cumulative drop line
length (42m) exceeds the total allowed (39m) for that data rate.

[ ] = et

T

2m (6.6)
3m (10 1) ﬁrg L
4m (13 f1) Tm (13 1t)
0 2m(6.6 ft) B3
_ m {131 3m (10 fi
DevicePort tap i —
(4 ports| 3m (10 f 2661
1
' 3m (10 ft 0 3? = [
s = trUNK liNE 2m (6.6 1] (3.3 ft)
[ —
3m (10 ft) ]
—— =dropline -
DevicePort tap
[] = device or node (8 ports)
TR = terminating resistor [

About direct connection
Wire Color Wire ldentity Usage Round Usage Flat
white CAN_H signal signal
blue CAN_L signal signal
bare drain shield n/a
black V- power power
red V+ power power

Connect devices directly to the trunk line only if you can later remove the devices
without disturbing communications on the cable system. This is called a "zero-
length" drop, because it adds nothing (zero) when calculating cumulative drop

line length.

Important: If a device provides only fixed-terminal blocks for its connection, you must connect it to
the cable system by a drop line. Doing this allows you to remove the device at the tap without
disturbing communications on the trunk line of the cable system.
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About Connectors

Connectors attach cables to devices or other components of the DeviceNet cable
system. Field-installable connections are made with either sealed or open

connectors.

device with po— ] — device with

removable . fixed, open-style

open-style connector

connector !‘"‘-.
Connector Description
Sealed Mini-style: Attaches to taps and thick and thin cable.

Micro-style: Attaches to thin cable only - has a reduced current rating.

Open Plug-in: Cable wires attach to a removable connector.

Fixed: Cable wires attach directly to non-removable screw terminals
(or equivalent) on device.

Mini/Micro field-installable quick-disconnect (sealed) connectors (round media only)

Screw terminals connect the cable to the connector. Refer to Make Cable
Connections (page 141) for information about making cable connections.

Micro Female mechanical key Mini Female
red drain
mechanical key
drain white red
Catalog number
Description Thin Thick
Straight micro male 871A-TS5-DM1 n/a
Straight micro female 871A-TS5-D1 n/a
Right-angle micro male 871A-TR5-DM1 n/a
Right-angle micro female 871A-TR5-D1 n/a
Straight Mini male 871A-TS5-NM1 871A-TS5-NM3
Straight Mini female 871A-TS5-N1 871A-TS5-N3
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Plug-in field-installable (open) connectors

Most open-style devices ship with an open-style connector included. These
connectors are also shipped in packages of 10.

jack screw —» IQIHEHIE 12| «—jack screw

;Io OO0 o::
Black—— L Red
Blue | L White
—Shield or Bare

5-pin linear plug (open)

probe holes_

mechanical key

mechanical key —» <«

jack screw  —p 7 H g HEH ~)|4— Jack screw
N E R
M moimm
| —Red
Black White
Blue Shield or Bare

10-pin linear plug (open)

Clelelelole]d
Black__ | " Red
Blue —White
k Shield or Bare
I

5-pin linear to micro adapter

Description

Catalog number

5-pin linear plug (open; with jack screws)

1799-DNETSCON

5-pin linear plug (open; without jack screws)

1799-DNETCON

10-pin linear plug (open)

1787-PLUG10R

5-pin linear to micro male adapter

1799-DNC5MMS

11.1.3 Terminate the Network

To verify the resistor connection, disconnect power and measure the resistance
across the Can_H and Can_L lines (blue and white wires, respectively). This
reading should be approximately 50 to 60Q.

Do not put a terminating resistor on a node with a non-removable connector. If
you do so, you risk network failure if you remove the node. You must put the
resistor at the end of the trunk line.

The terminating resistor reduces reflections of the communication signals on the
network. Choose your resistor based on the type of cable (round or flat) and
connector (open or sealed) you use.

For round cable:

= the resistor may be sealed when the end node uses a sealed T-port tap
= the resistor may be open when the end node uses an open-style tap
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For flat cable:

= the resistor is a snap-on cap for the KwikLink connector base, available in
sealed and unsealed versions

You must attach a terminating resistor of 121Q, 1%, 1/4W or larger, to each end
of the trunk cable. You must connect these resistors directly across the blue and
white wires of the DeviceNet cable.

AAttention: If you do not use terminating resistors as described, the DeviceNet cable
system will not operate properly.

The following terminating resistors provide connection to taps and the trunk line.

= sealed-style terminating resistors. Male or female connections attach to:
o trunk line ends
o T-Port taps

Female Side Male Side

sealed male terminator | = sealed female terminator
mini T-Port tap

Description Catalog number

Sealed male terminator 1485A-T1M5

Sealed female terminator 1485A-T1N5

Wire Color Wire Identity Usage Round Usage Flat
white CAN_H signal signal

blue CAN_L signal signal

bare drain shield n/a

black V- power power

red V+ power power

= open-style terminating resistors. 121Q, 1%, 1/4W or larger resistors
connecting the white and blue conductors in micro- or mini-style attach to:

o open-style T-Port taps
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o trunk lines using terminator blocks

121Q

[/\/\/\] “4— Catalog number 1485A-C2

Black—p

Blue White
Shield or Bare

» KwikLink flat cable terminating resistors

The 121Q resistor is contained in the snap-on interface module:

» sealed terminator with an Insulation Displacement Connector (IDC) base
(NEMA 6P, 13; IP67) catalog number 1485A-T1E4

= unsealed terminator with IDC base (no gaskets) (NEMA 1; IP60) catalog
number 1485A-T1H4

Network end caps are included with each KwikLink terminator; refer to Install end
caps (page 153) for complete installation instructions.

Catalog number 1485A-C2

terminating resistor with end cap
end cap

11.1.4 Supply Power

Guidelines for supplying power

Use the power supply to power the DeviceNet cable system only. If a device
requires a separate 24V power source other than the DeviceNet power source,
you should use an additional 24V power source.

The cable system requires the power supply to have a rise time of less than 250
milliseconds to within 5% of its rated output voltage. You should verify the
following:

= the power supply has its own current limit protection
= fuse protection is provided for each segment of the cable system

o any section leading away from a power supply must have protection
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= the power supply is sized correctly to provide each device with its required
power
= derate the supply for temperature using the manufacturer's guidelines

Important: For thick cable and Class 2 flat cable, your national and local codes may not permit the
full use of the power system capacity. For example, in the United States and Canada, the power
supplies that you use with Class 2 thick cable must be Class 2 listed per the NEC and CECode.
The total current allowable in any section of thick cable must not exceed 4A.

Class 1 power supplies allow for an 8A system, and the use of Class 1 flat cable. Refer to
Understand Select NEC Topics (page 184) for more information about national and local codes.
Power Output Devices (page 185) provides important information to the installer.

Choose a power supply

To determine the required power supply current:

= Add the current requirements of all devices drawing power from the network.
For example: 6.3A

» Add an additional 10% to this total to allow for current surge. e.g. 6.3A x 10%
= 6.93A

= Make sure the total of 2 is less than the minimum name-plate current of the
power supply you are using. e.g. 6.3A < 8A and NEC/CECode

The total of all of the following factors must not exceed 3.25% of the nominal 24V
needed for a DeviceNet cable system.

initial power supply setting - 1.00%
line regulation - 0.30%
temperature drift -0.60% (total)
time drift -1.05%

load regulation - 0.30%

Use a power supply that has current limit protection as described in national
codes such as NEC, Article 725.

Important: The dc output of all supplies must be isolated from the ac side of the power supply and
the power supply case.

If you use a single power supply, add the current requirements of all devices
drawing power from the network. This is the minimum name-plate current rating
that the power supply should have. We recommend that you use the Allen-
Bradley 24V dc power supply (catalog number 1787-DNPS) to comply with the
Open DeviceNet Vendor Association (ODVA) power supply specifications and
NEC/CECode Class 2 characteristics (if applicable).

About power ratings

Although the round thick cable and Class 1 flat cable are both rated to 8A, the
cable system can support a total load of more than 8A. For example, a 16A
power supply located somewhere in the middle of the cable system can supply
8A to both sides of the PowerTap™. It can handle very large loads as long as no
more than 8A is drawn through any single segment of the trunk line. However,
cable resistance may limit your application to less than 8A.
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Drop lines, thick or thin, are rated to a maximum of 3A, depending on length. The
maximum current decreases as the drop line length increases.

Drop line length Allowable current
1.5m (5 ft) 3A

2m (6.6 ft) 2A

3m (10 ft) 1.5A

4.5m (15 ft) 1A

6m (20 ft) 0.75A

You may also determine the maximum current in amps () by using:

I = 15/L, where L is the drop line length in feet
| = 4.57/L, where L is the drop line length in meters

The maximum allowable current applies to the sum of currents for all nodes on
the drop line. As shown in the example, the drop line length refers to the
maximum cable distance from any node to the trunk line, not the cumulative drop
line length.

= high maximum common mode voltage drop on the V- (black) and V+ (red)
conductors

o the voltage difference between any two points on the V- conductor must
not exceed the maximum common mode voltage of 4.65V

» voltage range between V- and V+ at each node within 11 to 25V

Size a power supply

Follow the example below to help determine the minimum continuous current
rating of a power supply servicing a common section.

| | I
I | 1

power power
supply 1 supply 2

122m

‘ (400 ft)
e 15Zm _ = 60m =
(500 ft) (200 fi)
122m 30m | 30m
(400 1) (100 4| (100 )

(T 1] (18]
TR = terminating resistor m 05
T=TPort tap 150A  1.05A 025A 100A  (0.10A
PT = PowerTap tap
D = device break V+ (red wire) here to separate
hoth halves of the network
Power supply 1

Add each device's (D1, D2) DeviceNet current draw together for power supply 1
(1.50+1.05=2.55A)
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Results

2.55A is the minimum name-plate current rating that power supply 1 should have.
Remember to consider any temperature or environmental derating recommended
by the manufacturer.

Important: This derating factor typically does not apply when you consider the maximum short
circuit current allowed by the national and local codes.

Power supply 2

Add each device's (D3, D4, D5) current together for power supply 2
(0.25+1.00+0.10=1.35A).

Results

1.35A is the minimum name-plate current rating that power supply 2 should have.
Remember to consider any temperature or environmental derating recommended
by the manufacturer.

Place the power supply

DeviceNet networks with long trunk lines or with devices on them that draw large
currents at a long distance sometimes experience difficulty with common mode
voltage. If the voltage on the black V-conductor differs by more than 4.65 volts
from one point on the network to another, communication problems can occur.
Moreover, if the voltage between the black V-conductor and the red V+ conductor
ever falls below 15 volts, then common mode voltage could adversely affect
network communication. To work around these difficulties, add an additional
power supply or move an existing power supply closer to the heavier current
loads.

If possible, power supplies should be located at the middle of the network to
shorten the distance from the power supply to the end of the network.

To determine if you have adequate power for the devices in your cable system,
use the look-up method which we describe more fully in Determine Power
Requirements (page 156). Refer to the following example and figure (other
examples follow in Determine Power Requirements (page 156)). You have
enough power if the total load does not exceed the value shown by the curve or
the table.
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In a worst-case scenario, all of the nodes are assumed to be together at the
opposite end of the power supply, which draws all current over the longest
distance.

N

Important: This method may underestimate the total current capacity of your network by as much
as 4 to 1. Refer to Determine Power Requirements (page 156) to use the full-calculation method if
your supply does not fit under the curve.

A sample curve for a single, end-connected power supply is shown on the next

page.
9.00
8.00
7.00
_6.00
£ 5.0 Y
E 4.00 —— —
- F NEC/CE Code Miaximum
E 3.00 - Current Limit
S 2.00 Tt
1.00 D |
0.00 TT
0 (0) 60 120 180 240 300 360 420
(197)  (394)  (591)  (787)  (984)  (1181)  (1378)
Length of trunk line, meters (feet)
Network Length m (ft) Maximum Current (A)
0 (0) 8.00*
20 (66) 8.00*
40 (131) 7.01*
60 (197) 4.72*
80 (262) 3.56
100 (328) 2.86
120 (394) 2.39
140 (459) 2.05
160 (525) 1.79
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Network Length m (ft) Maximum Current (A)
180 (591) 1.60
200 (656) 1.44
220 (722) 1.31
240 (787) 1.20
260 (853) 1.1
280 (919) 1.03
300 (984) 0.96
320 (1050) 0.90
340 (1115) 0.85
360 (1181) 0.80
380 (1247) 0.76
400 (1312) 0.72
420 (1378) 0.69

* Exceeds NEC CL2/CECode 4A limit.

Important: This configuration assumes all nodes are at the opposite end of the cable from the
power supply.

The following example uses the look-up method to determine the configuration
for one end-connected power supply. One end-connected power supply provides
as much as 8A near the power supply.

power
supply
106m
53m (350 fi)
20m (175 ft) ‘
_ 23m _(100f1 | |
(75 ft)
i 1] il 5 i
ﬁ
0.10A 0.15A 0.30A 0.10A

TR = terminating resistor T =T-Port tap
PT=PowerTap tap D =device

1 Determine the total length of the network.
106m

2 Add each device's current together to find the total current consumption
0.10 + 0.15+ 0.30 + 0.10 = 0.65A

Important: Make sure that the required power is less than the rating of the power supply. You may
need to derate the supply if it is in an enclosure.

3 Find the next largest network length using the table on page 1-19 to
determine the approximate maximum current allowed for the system.
120m (2.47A)
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Results

Because the total current does not exceed the maximum allowable current, the
system will operate properly (0.65A < 2.47A).

Important: If your application does not fit "under the curve," you may either:

» Do the full-calculation method (page 174).
= Move the power supply to somewhere in the middle of the cable system and
reevaluate as described in the previous section.

Connect power supplies

To supply power you will need to install and ground the power supplies. To install
a power supply:

A Attention: Make sure the ac power source remains off during installation.

1 Mount the power supply securely allowing for proper ventilation, connection
to the ac power source, and protection from environmental conditions
according to the specifications for the supply.

2 Connect the power supply using:

o a cable that has one pair of 12 AWG(4mm2) conductors or the equivalent
or two pairs of 15 AWG (2.5mm2) conductors

o a maximum cable length of 3m (10 ft) to the power tap

o the manufacturer's recommendations for connecting the cable to the

supply
Metric sizes are for reference only. Select a wire size big enough for the
maximum current.

You must ground the DeviceNet network at only one location. Follow the
guidelines described below.

11.1.5 Ground the Network

A Attention: To prevent ground loops,

» For Round media - Ground the V-conductor, shield, and drain wire at only one place.

= For Flat media - Ground the V- conductor at only one place.

Do this at the power supply connection that is closest to the physical center of the network to
maximize the performance and minimize the effect of outside noise.

Make this grounding connection using a 25 mm (1 in.) copper braid or a #8 AWG wire up to a
maximum 3m (10 ft) in length. If you use more than one power supply, the V-conductor of only one
power supply should be attached to an earth ground.

If you connect multiple power supplies, V+ should be broken between the power supplies. Each
power supply's chassis should be connected to the common earth ground.
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To ground the network:

Connect the network shield and drain wire to an earth or building ground
using a 25 mm (1 in.) copper braid or a 8 AWG(10mm2) wire up to 3m (10 ft)
maximum in length.

Make this ground connection using a 25mm (1 in.) copper braid or an 8 AWG
(10mm2) wire up to3 m (10 ft) maximum in length.

If you use more than one power supply, the V- conductor of only one power
supply should be attached to an earth ground.

A Attention: For a non-isolated device, verify that that additional network grounding does
not occur when you mount the device or make external connections to it. Check the device
manufacturer's instructions carefully for grounding information.

Hat media wiring terminal block

Round med t | block 3
ound media wiring terminal bloc Dne Power Supply open-style connector”
b e e e e e e
CAN_H _ _ i AN
CAN_L Wire | Wire Usage |Usage ; -"'-
drain Color | Identity | Round | Flat : CAN_L
- - : V-
V- white | CAN_H |signal |signal
vt 4y N\ s blue |CAN_L |signal |signal
bare | drain shield | n/a !
I
black | V- power | power
4
PN red |V+ power | power |
A ' -
V- W Ll —Tiaove L V—
power supply T _grd [typical) 1 [7’77 power supply
L e e e — - - - - —_——— - — - =

enclosure

*A micro style connector may be used for
power supply connections requiring less than
4A. Use open-style connectors for up to 8A,

Two or more Power Supplies for Round Media

CAN_H

CAN_L

drain

V+ —; n

LR
.. W+ broken between
N powsr supplies
,f V- V4 V- V+
only one ground — T power supply power supply
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Two or more Power Supplies for Flat Media

jumper

v

T T T T T T Tt T T T TS s TS s T o T TS TS TS TS mm mm mm s mm s mm
. — .
f CAN_H :
! CAN_L !
| V- |
! V+ !
| |
I |
| |
| |
: V+ broken between |
: power supplies :
1 P 1
1 - V- Vi V- V+ !
: o T power supply power supply :

|

I only one ground

|

enzlosure

11.1.6 Use the Checklist

Use this checklist when you install the DeviceNet network. You should complete
this checklist prior to applying power to your network.

= Total device network current draw does not exceed power supply current
limit.

= Common mode voltage drop does not exceed limit.

= Number of DeviceNet nodes does not exceed 64 on one network.

= The practical limit on DeviceNet nodes may be 61 devices because you
should allow one node each for the scanner, the computer interface module,
and an open node at node 63.*

= No single drop over 6m (20 ft).Cumulative drop line budget does not exceed
network baud rate limit.

» Total network trunk length does not exceed the maximum allowable per the
network data rate.

= One 121Q, 1%, 1/4W or larger terminating resistor is at each end of the trunk
line.

= Ground at only one location, preferably in the center of the network

o V-connector for flat media
o V-connector drain and shield for round media

All connections are inspected for loose wires or coupling nuts.

No opens or shorts.

Proper terminating resistors.

Spacing of DeviceNet cable from ac conductors, as specified in publication
1770-4.1.

= Both the programmable controller and DeviceNet scanner module are in run
mode.

Important: * Devices default to node 63. Leave node 63 open to avoid duplicate node addresses
when adding devices. Change the default node address after installation.
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Important: If your DeviceNet system does not run properly, refer to the scanner module's display
and network and status LEDs for help in troubleshooting.

11.2 Identify Cable System Components

Integrated Architecture Builder (IAB) software can be used to lay out a DeviceNet
System and generate a BOM. Download IAB from www.ab.com/logix/iab/.

Use this chapter to identify and become familiar with the basic DeviceNet cable
system components.

11.2.1 Round (Thick and Thin) Cable Network

terminator
sealed device

T-Port tap

power
supply

thick cable DeviceBox

tap (4 port)

open-style tap

('3 T
I thick cable

sealed device [T,

enclosure
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11.2.2 KwikLink Flat Media Network

open-style

/™
A\ L“\

flat trunk
cable

micro connector
module

terminator

open-style

power
supply micro connector

modules

terminator

enclosure

Component Description Component Description

Trunk line The cable path between DeviceBox tap A junction box that allows 2, 4,
terminators that represents the or 8 drop lines to connect to
network backbone the trunk line.
= can be made of thick, thin,

or flat cable
=  connects to taps or directly
to device

Drop line The drop line is made up of thick DevicePort tap A junction box with sealed
or thin cable. connectors that allows 4 or 8
*  connects taps to nodes on drop |I!'16‘S to connect to the

the network. trunk line.

Node/device An addressable device that PowerTap tap The physical connection
contains the DeviceNet between the power supply and
communication circuitry. the trunk line.

Terminating The resistor (121 W, 1%, 1/4 W Open-style tap Screw terminals that connect a

resistor or larger) attaches only to the drop line to the trunk line.
ends of the trunk line.

Open-style Used with devices not exposed  KwikLink Micro A single-port connection to flat

connector to harsh environments. tap cable available in both sealed

and unsealed versions.

Sealed-style Used with devices exposed to KwikLink A single terminal connection to

connector harsh environments. Open-Style tap flat cable available only in

unsealed versions.

T-Port tap A single-port connection with KwikLink A terminating resistor for use
sealed connector. Terminator with flat cable, available in both

sealed and unsealed versions.

11.2.3 About Thick Cable

Class 2 Thick Cable

Spool Size

Catalog Number

50 m (164 ft)

1485C-P1A50

150 m (492 ft)

1485C-P1A150

300 m (984 ft)

1485C-P1A300

500 m (1640 ft) 1485C-P1A500
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Thick cable, with an outside diameter of 12.2 mm (0.48 in.), is generally used as
the trunk line on the DeviceNet network. Thick cable can be used for trunk lines
and drop lines. High-flex thick cable offers greater flexibility than traditional thick
cable.

T 12.2 mm (0.48 in.) outside diameter
/ __ 65% coverage tinned copper-

/ braid shield
/7 polypropylene fillers

blue & white data-pair
— foamed insulation (1BAWG
. . 19 x 30 tinned & stranded
aluminum/polyester shield —
copper conductors)
over each pair

18 AWG 19 x 30 tinned copper red & black dc power pair (15 AWG 18
stranded drain wire x 28 tinned & stranded copper

conductors)

gray jacket ::”':ZH

overall mylar tape —

11.2.4 About Thin Cable

Class 2 Thin Cable (Yellow CPE)

Spool Size Catalog Number
50 m (164 ft) 1485C-P1C50
150 m (492 ft) 1485C-P1C150
300 m (984 ft) 1485C-P1C300
600 m (1968 ft) 1485C-P1C600

Thin cable, with an outside diameter of 6.9 mm (0.27 in.), connects devices to the
DeviceNet trunk line via taps. Thin cable can be used for trunk lines and drop
lines.

P 6.9 mm (0.27in) outside diameter
/ ,/_ ~B5% coverage tinned copper braid shield

v.—polypropylene fillers

yellow chemfﬁal.\_ . ; ) )
resistant jacket < H blue & white data-pair foamed PE/PE

overall mylar tape —Coe — insulation {24 AWG 19 x 36 tinned &
‘&‘%iﬁa,
aluminum/polyester shield over each pai— . stranded copper conductors)

22 AWG 19 x 34 tinned copper-stranded “red & black dc power pair (22 AWG 19 x 34

drain wire tinned & stranded copper conductors)

11.2.5 About Flat Cable

Class 1 (CL1) KwikLink Cable

Spool Size Catalog Number
75 m (246 ft) 1485C-P1E75
200 m (656 ft) 1485C-P1E200
420 m (1378 ft) 1485C-P1E420
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Class 2 (CL2) KwikLink Cable

Spool Size Catalog Number
75 m (246 ft) 1485C-P1G75
200 m (656 ft) 1485C-P1G200
420 m (1378 ft) 1485C-P1G420

KwikLink flat cable is physically keyed to prevent wiring mishaps.

KwikLink cable is available in both heavy-duty and general purpose versions. All
variations of KwikLink cable are unshielded and contain four conductors. Flat
cable is used exclusively for the trunk line.

CI1 and CI2 cables, Auxiliary power, the blue . jacket material: red & black pair:
and white pair, and red and black pair are used dc power pair 16 AWG CL1: gray TPE CLY: power pair
in the manner shown here, rad black < CL2: gray FVC CLZ: power pair
| | /" husiliary Power: black PVC  Ausiliary Power: power
2 53mm i Py |~{ pair for outputs
side view 0.21in.) @ @ '\O/ @ _/' blue & white pair:
v T e I CL1: data pair
| | 2.5 CLZ: data pair
white  blue (01D} Augiliary Powver: user
data pair 16 AWG defined

19.3 mm [0.76 in.)

Class 1 (CL1) Heavy-duty Cable: Per NEC specifications for a Class 1 circuit
(refer to Understand Select NEC Topics (page 184)), the power source must
have a rated output of less than 30V and 1000VA. Based on the size of the flat
cable conductors, the maximum current through the network must be no more
than 8A. Class 1 KwikLink cable is UL listed for 600V and 8A at 24V dc. Use
Class 1 drops in conjunction with Class 1 flat cable.

Class 2 (CL2) Heavy-duty Cable: More flexible than the CL1 cable, this design
adheres to NEC Article 725, which states that for a Class 2 circuit, the power
source must have a rated output of less than 30V and 100VA. In the case of
DeviceNet, running at 24V, the maximum allowable current is 100VA/24V or 4A.
KwikLink CL2 cable is rated to 4A at 24V dc.

Class 2 (CL2) General Purpose Cable: Well-suited for less-demanding
applications than heavy-duty cable, this design features a micro-style connector
(catalog number 1485P-K1E4-R5) optimized for use with this pliable cable.

Important: 1485-P1Kxxx cable cannot be used with KwikLink heavy-duty connectors.

Class 2 (CL2) KwikLink General Purpose Cable

Spool Size Catalog Number
75 m (246 ft) 1485C-P1K75
200 m (656 ft) 1485C-P1K200
420 m (1378 ft) 1485C-P1K420
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Class 1 (CL1) KwikLink Power Cable

Spool Size Catalog Number
75 m (246 ft) 1485C-P1L75
200 m (656 ft) 1485C-P1L200
420 m (1378 ft) 1485C-P1L420

KwikLink Power Cable (CL1): Used to run an auxiliary bus to power outputs,
i.e. valves, actuators, indicators. KwikLink power cable is a Class 1 cable
capable of supplying 24V of output power with currents up to 8A.

Tip: The ArmorBlock MaXum cable base, 1792D-CBFM, is designed to use both the KwikLink
network and Auxiliary Power cables. Use this cable base with all ArmorBlock MaXum output
modules.

11.2.6 Connect to the Trunk Line

The cable system design allows you to replace a device without disturbing the
cable system's operation.

Important: You must terminate the trunk line on each end with a 121 Q, 1%, 1/4W or larger
resistor.

You can connect to the trunk line through a:

Trunk-line connection
= T-Porttap

= DeviceBox tap
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= PowerTap

PaveEr
supply

= DevicePort tap

=  Thru-trunk DevicePort tap

ENC\ER B O\=

[ 7 I 7

= Open-style connector

SIHEEEH S
I HEE
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= Open-style tap

= KwikLink open-style connector

=  KwikLink micro connector

About the T-Port tap

Description Catalog Number
Mini T-port tap (right keyway) 1485P-P1N5-MN5R1
Mini T-port tap (left keyway) 1485P-P1N5-MN5LA1

Mini T-port tap (w/micro drop connection) 1485P-P1R5-MN5R1

The T-Port tap connects to the drop line with a mini or micro quick-disconnect
style connector. Mini T-Port taps provide right or left keyway for positioning
purposes. Mini T-Ports are also available with a micro (M12) drop connection.
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Mini T-Port tap

Right koyway

whitd |,

Female Cornector
End View

0

Koying Information
_ ssosmm | L@
i1.38in.] :
==
L, L |49.27mm
G383 mm 11.94in.)
2.71in.

rad

Loft koyway
drain | blua Iale Comnactor
End View
=TT white
I EL

i bue white  black
black red drain 41835
Micro T-Port tap
Description Catalog Number
Micro T-port tap 1485P-P1R5-DR5
17 mm 10 mm
| 070in. |[[I.3§I inl
3 4 B COnnectans
| e
5 |
2 — 1 I 1 i 1 1
Mals {pina) Famela {sockats) |
s ]
1-Drain bare
2-W+ red [1.52in.}
i::g*J‘LH E:i male :urredurs._p;i__r l
5-CANL  Hus noan

About the DeviceBox tap

Description

Catalog Number

2-port DeviceBox tap (thick trunk)

1485P-P2T5-T5

2-port DeviceBox tap (thin trunk)

1485P-P2T5-T5C

4-port DeviceBox tap (thick trunk)

1485P-P4T5-T5

4-port DeviceBox tap (thin trunk)

1485P-P4T5-T5C

8-port DeviceBox tap (thick trunk)

1485P-P8T5-T5

8-port DeviceBox tap (thin trunk)

1485P-P8T5-T5C
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DeviceBox taps use round media only for a direct connection to a trunk line. They
provide terminal strip connections for as many as 8 nodes using 1485P-P2T5-
T5C thin-cable drop lines. Removable gasket covers and cable glands provide a
tight, sealed box that you can mount on a machine. Order DeviceBox taps
1485P-P4T5-T5 according to the trunk type (thick or thin).

2-Port DeviceBox Tap 4-Port DeviceBox Tap 8-Port DeviceBox Tap

67 mm 67 mm
Z&in)

48 mm
11.9in)

19 mm
17.8in}

About the PowerTap

Description Catalog Number
Thick trunk PowerTap tap 1485-P2T5-T5
Thin trunk PowerTap tap 1485T-P2T5-T5C

The PowerTap can provide overcurrent protection to the thick cable, 7.5A for
each trunk. (Country and/or local codes may prohibit the use of the full capacity
of the tap.) You can also use the PowerTap tap with fuses to connect multiple
power supplies to the trunk line without back-feeding between supplies.
PowerTap taps are used only with round media.

PowerTap tap schamatic
screw, 516 b. ﬁﬁ:t‘
aub-azambly PCB a—@mn Dae
ERTREA " n
111 mm
P16 cable grips 44in)
anclosure 57 v
(ZBin) Wi
En
29in) power supply
Wire Color Wire identity Use
white CAN_H signal
blue CAN_L signal
bare drain shield
black V- power
red V+ power

In cases in which the power supply provides current limiting and inherent
protection, you may not need fuses/overcurrent devices at the tap.

ProSoft Technology, Inc. Page 129 of 220
August 11, 2008



PTQ-DNET ¢ Quantum Platform
DeviceNet Scanner/Slave Module

DeviceNet Design and Installation

About the DevicePort tap

Description

Catalog Number

4-port DevicePort tap with 2m drop line

1485P-P4R5-C2

8-port DevicePort tap with 2m drop line

1485P-P8R5-C2

DevicePort taps are multiport taps that
via drop lines. DevicePorts connect as
mini or micro quick disconnects.

Micro DevicePorts

connect to a round or flat media trunk line
many as 8 devices to the network through

All device connections are micro female receptacles; only micro male connectors
with rotating coupling nuts can interface with each port. A number of trunk

connection style options are available.

4-Port DevicePort Tap with 2m Drop Line

S-pin fized intarnal thread

micro-femnale cornaebor .-‘5'5 Dia. (0.22mm)
L 7 ' S
g T 1
HBMM e
E D: ||3 In.| |2.3 iﬂ."
thin eable | 2m) T3 j = EX
AU 44 mm_]
f12ind f7i
98 mm
{3.4in.

8-Port DevicePort Ta

5-pin fisad intemal thread = "

£ mm

p with 2m Drop Line
o 5.5 03 10,22 mmj

Jlr|:‘|1

g ]

thin l:ablel'ﬁ'n'l

PN == e

45 mm 99 MM
18 (23000

L |

Mini DevicePorts

5T _Hmmt;ﬁa D ® iE
Amm T 11700
[1.21in.] 187 mm
) (740

Description

Catalog Number

4-port DevicePort tap with mini drop connection

1485P-P4N5-M5

8-port DevicePort tap with mini drop connection

1485P-P8N5-M5
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All device connections are mini female receptacles; only mini male connectors
can interface with each port. Trunk connection is a mini male quick disconnect.

4-Port DevicePort tap with minidrop cennection

5-pin mini famale 17
connectors  ————*
E-pin mini mala _492;
.
cornectar m"‘[ 11310l
o w 1 1
b PRLL)
o 5-pin mini famda
i+ ™ CONNBCtors
f1.2iny (17N
38 nm

¢ {3.9in]

8-Part DevicePort Tap part number

5-pin mini fenale connectors

E-pin mini male

43 mm
connoctor  —e

(1.0in]

D e >

f1zn) (L.7ind

— 187 mm{7.4in)

—_—

Thru-trunk DevicePort tap

Description

Catalog Number

4-port Thru-trunk DevicePort tap, mini male/mini female to mini female

1485P-P4N5-MN5

6-port Thru-trunk DevicePort tap, mini male/mini female to mini female

1485P-P6N5-MN5S

4-port Thru-trunk DevicePort tap, mini male/mini female to micro
female

1485P-P4R5-MN5S

6-port Thru-trunk DevicePort tap, mini male/mini female to micro
female

1485P-P6R5-MN5S
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Thru-trunk DevicePort taps are passive multiport taps which connect directly to
the trunk. These DevicePort taps are offered with 4 or 6 quick-disconnect ports in
sealed versions to connect up to 6 physical nodes. Using the thru-trunk
DevicePort tap reduces the number of physical taps on the trunk line from as
many as six taps to one.

=P M 11 &P
amale

5Fin Minl
MaE g

About direct connection

turk ling

dis:unnm:t__ ; u:Iru:q:u ling
.
hera " dwics with
fized
_____ _open-style
=" ponnactor

Wire Color Wire ldentity Usage Round
white CAN_H signal
blue CAN_L signal
bare drain shield
black V- power
red V+ power

Connect devices directly to the trunk line only if you can later remove the devices
without disturbing communications on the cable system.

Important: If a device provides only fixed-terminal blocks for its connection, you must connect it to
the cable system by a drop line. Doing this allows you to remove the device at the tap without
disturbing communications on the cable system.
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About open-style connectors

Open-style connectors come in two primary varieties:

= five-position (5 pin linear plug)
= ten-position (10 pin linear plug)

Ten-position connectors provide easier daisy-chaining because there is an
independent wire chamber for each wire (entering cable and exiting cable).

prabe holes

mechanical key —wC e o & b o 4_rned'|a'||cal kay

jock mrew — 4—jack scrow R
PRDO O, ack sorew —p [T = = = = — ] 4 jack screw
Black—] — R IETIVINE
Blua | | L—White Qmomm
—shiekd or Bare
Black—! —
Blue Shiald ar Bars
5 pin linear plug (opani 10-pin linear plug (open}
Shiald or Bare

5pin linear to micro adaptar

Some open-style connectors provide a temporary connection for a PC or other
configurable tool using probe holes. For connection, insert the prongs of a probe
cable into the probe holes of a connector. Mechanical keys on the connector
prevent improper insertion.

inzart probe cable
into probe holas of

Y-toPC qanaric

» Ungealed
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About open-style taps

Description Catalog Number
Open-style tap 1492-DN3TW

Open-style taps provide a way for drop cables to be connected to the trunk line
using open-style wiring connections. Three sets of 5-position color-coded wiring
chambers accommodate all wires (for entering trunk cable, exiting trunk cable,
and drop cable). The open-style tap can be mounted on a DIN rail.

Bl Black

Jack screws on open-style taps and connectors provide additional physical
support.

About KwikLink Insulation Displacement Connectors (IDCs)

Description Catalog Number
NEMA 6P, 13; IP67 Micro module w/base 1485P-P1E4-R5

NEMA 1; IP60 Micro module w/base (no 1485P-P1H4-R5

gaskets)

Open-style module w/base (no gaskets) 1485P-P1H4-T4

KwikLink General Purpose Connector, Micro1 1485P-K1E4-R5
1Use this connector also with KwikLink General Purpose Flat Cable (1485C-P1K).

KwikLink Insulation Displacement Connectors (IDCs) interface drop cables and
devices to the flat cable trunkline. The hinged, two-piece base snaps around the
flat cable at any point along the trunk. Contact is made with the cable conductors
by tightening two screws that drive the contacts through the cable jacket and into
the conductors. The snap-on interface provides the connection to the drop cable
and is available in micro-, open-, and general-purpose style connectors.

KwikLink connectors are approved only with the following DeviceNet flat cables:

Catalog Number Description
1485C-P1E CL1
1485C-P1L Aux. Power
1485C-P1G CL2
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CAN_H ‘_?ﬁ?":]i:l_]_" o A "_ﬂg?m_’
W4 | _ _.G] = _.’zl“
Sl oh L @ | -
{1.58 in.) {1.83in.) {1.58in.) {133in)
I e l
*_I?ﬁqnl;ri"n.l - '_ﬂﬁmn.l_"

11.2.7 Use Preterminated Cables

Description Catalog Number
Mini male to mini female 1485C-PxN5-M5
Mini male to conductor 1485C-PxM5-C
Mini female to conductor 1485C-PxN5-C

x indicates length in meters (1 to 10, 12, 15, 18, 24 and 30 are standard).

Using preterminated cable assemblies saves you the effort of stripping and wiring
connectors to the cable ends. Because pre-terminated cables are normally
factory-tested, using them also helps reduce wiring errors.

About thick cable

Description Catalog Number
Mini male to mini female 1485C-PxN5-M5
Mini male to conductor 1485C-PxM5-C
Mini female to conductor 1485C-PxN5-C

x indicates length in meters (1 to 10, 12, 15, 18, 24 and 30 are standard).
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You can order thick cable in multiple lengths with mini connectors at each end.
Single-ended versions are also available for simplified connection to DeviceBox
or open-style connections. Thick cable that is 6m (20ft) or shorter can also be

used as drop lines.

mini T-Part tap 4——spacified hrgth
male plug famale plug
w— | =

mini T-Port tap

¢ rotating

o ratating —3 coupling
coupling rut
nut
-+ thick cable
specified
length .
About thin cable
Class 2 Preterminated Thin Cable
Description Catalog Number
Mini male to mini female 1485R-PxM5-M5
Mini male to micro female 1485R-PxM5-M5-R5
Mini male to conductor 1485R-PxM5-C

x indicates length in meters (1 to 6 is standard).

Preterminated thin cable assemblies for use as a drop line are available with
various connectors in lengths of 1, 2, 3, 4, 5 and 6m. Preterminated thin cable

assemblies can also be used as trunk lines.

Connecting to a T-Port tap from a sealed device

specified lengh ——»

devica

Idini male plug Iini female plug

i & 1
thin cable

8

+— pecifiedlengh —  §

denica

Iini male plug Micro female plug
D 8 (mn';
thin cable
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Connecting to a T-Port tap from an open device

+————  pecifiedlength ———*

ini male plug conductor

[y )
thin cabla

Connecting to a DevicePort tap or Micro T-Port tap from a sealed device

Description Catalog Number
Micro male 90° to mini female 1485R-PxN5-F5
Micro male 90° to micro female 1485R-PxR5-F5
Mini female to conductor 1485R-PxN5-C
Micro female to conductor 1485R-PxR5-C

x indicates (1 to 6 is standard) length in meters

— sp-e-:ifie-:llergth__ RN _
soemicro maleplug  mini femala plug | devies
]

. Y |
thin cabla 1 E

to DenicaPort tap, of micro T-Port tap

+— spacified lepgth ————*
gomicro male plug  micro female plug

@D —e—— Dy Bl

to DavicaPort tap, or micro T-Port tap

dewica

Connecting to a DeviceBox tap or open-style tap from a sealed device

a—  specifiedlength — 4

=tripped conductors (pigtails) famala plug device
E—| -1 i E |
0 DevicaPax tap thin cabla ] =
4— specifiedlongth —— &
trippad conductors (pigtails) famala plg Dder.'lce -
; 13 I i!_l‘ﬂﬂﬁ g
1o DeviceBox tap thin eable 0 H
Connecting to micro T-Port taps
Description Catalog Number
Micro male 90° to micro female 1485R-PxR5-F5
Micro male to micro female 1485R-PxR5-D5
x indicates length in meters (1 to 6 is standard)
ProSoft Technology, Inc. Page 137 of 220

August 11, 2008



PTQ-DNET ¢ Quantum Platform DeviceNet Design and Installation
DeviceNet Scanner/Slave Module

devica
davice
3] =
drop lines
/,.-/-’ ‘--.\\l‘
o
‘E thin cable
| + specified .:I:
| |El'l;|ﬂ'l
T ke

About KwikLink drop cables

These unshielded four-wire PVC drop cables were designed specifically for use
with KwikLink connectors. Trunkline connections are 90° micro male to straight
female, micro female or conductors at the device.

Important: These drop cables (1485K) are for use only with the KwikLink flat cable system. They
are not suitable for use with standard DeviceNet round cable systems.

Connecting to a KwikLink tap from a sealed device

Description Catalog Number
Micro male 90° to micro female 1485K-PxF5-R5
Micro male 90° to mini female 1485K-PxF5-N5

x indicates length in meters (1 to 6 is standard)

4 specifiedlongh
a0 micromale plug  micro famala plug

| D I 8
thin cahle g

to KwikLink Micro

davice

+— spacified length ———» dei
gomicromaleplig  minifernale plug EHIca

@D 11 B

to KwikLink Micro

Connecting to a KwikLink tap from an open device

Description Catalog Number
Micro male 90° to conductors 1485K-PxF5-C
x indicates length in meters (1, 2, 4 and 6 are standard)
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specified length
davice
a0 micro mala plug candustor
f %a o |:|]

to KwikLirik Micro

Connecting to a KwikLink Cable Drop or Mini-style Pigtail Drop

Cable Length Catalog Number
Class 1 KwikLink sealed cable pigtail drop cable 1485T-P1E4-Bx
Class 1 KwikLink unsealed cable pigtail drop 1485T-P1H4-Bx

cable

Class 1 KwikLink sealed 5-pin mini pigtail drop  1485P-P1E4-Bx-N5
cable

Class 1 KwikLink unsealed 5-pin mini pigtail 1485P-P1H4-Bx-N5
drop cable

x indicates length in meters (1 to 6 is standard)

|-‘ Specified Length

(=R
10mm | :ej-‘,41_g_l_
Y
ap/Drop Cap ]

Ef 32)
IDC Connector—a=THS j
|"_ :1'5:?5]_-|
Connecting to a KwikLink Auxiliary Power Cable
Cable Length Catalog Number
Class 1 KwikLink auxiliary power cable pigtail 1485T-P1E4-Cx
Class 1 KwikLink auxiliary power 4-pin mini 1485T-P1E4-Cx-N4
pigtail
x indicates length in meters (1, 2, 3 and 6 are standard)
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About terminators

Electrically stabilize your DeviceNet communication with terminating resistors.

Important: You must terminate the trunk line on each end with a 121ohms, 1%, 1/4W or larger

resistor.

Wire Color Wire Identity Usage Round Usage Flat
white CAN_H signal signal

blue CAN_L signal signal

bare drain shield n/a

black V- power power

red V+ power power

Sealed-style terminators (round media)

Male and female sealed terminators have gold plated contacts for corrosion

resistance.

Description Catalog Number
Mini male 1485A-T1M5
Mini female 1485A-T1N5
Micro male 1485A-T1D5
Micro female 1485A-T1R5

mini styla micro style
id
; IEEE|
male male
ili
ke[

Af
famale

female
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Unsealed-Style terminator (round and flat media)

Description Catalog Number

Open-style terminator 1485A-C2

Important: You must connect these resistors directly across the blue and white wires of the
DeviceNet cable.

An open-style terminator is suitable for use with:

DeviceBox taps

= open-style plugs or taps

= KwikLink open-style Insulation Displacement Connectors (IDC)

1Z21ohms KowikLink IDC with
opan-style tarmi natar
_.-'\l,-‘\‘,r'x

Sealed and unsealed flat media terminators

These terminators have an IDC base and are shipped with an end cap. Unsealed
terminators do not have gaskets.

Description Catalog Number

Sealed terminator (IP67) 1485A-T1E4

Unsealed terminator (no gasket IP60) 1485A-T1H4
endcap

Q)

11.3 Make Cable Connections
11.3.1 Prepare Cables
In Get Started (page 103), you determined the required lengths of trunk line and
drop line segments for your network. To cut these segments from reels of thick,
thin and flat cable, use a sharp cable cutter and provide sufficient length in each
segment to reduce tension at the connector.
Tip: Select an end of the cable segment that has been cleanly cut. The positions of the color-
coded conductors should match the positions at the face of the connector.
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Important: Before beginning, make sure:

the DeviceNet cable system is inactive

all attached devices are turned off

any attached power supply is turned off

you follow the manufacturer's instructions for stripping, crimping, and/or
tightening

Tip: Adhere to the cable routing and spacing guidelines described in Industrial Automation Wiring
and Grounding Guidelines, publication 1770-4.1.

11.3.2 Install Open-Style Connectors

Wire Color Wire ldentity Usage Round
white CAN_H signal
blue CAN_L signal
bare drain shield
black V- power
red V+ power

To attach a plug-in open-style connector to a round media (thick or thin) trunk
line:

1 Strip 65 mm (2.6 in.) to 75 mm (2.96 in.) of the outer jacket from the end of
the cable, leaving no more than 6.4 mm (0.25 in.) of the braided shield
exposed.

EAmm
025 in)

jacket

I
I
\i g
braided shisld

65 mm (25 in.'|.-

2 Wrap the end of the cable with 38 mm (1.5 in.) of shrink wrap, covering part
of the exposed conductors and part of the trunk line insulation.

Hmm
[1.5in.

jackat

shrink wrap z
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3 Strip 8.1 mm (0.32 in.) of the insulation from the end of each of the insulated

conductors.
facket .
shrinkwrap 8.1 mm
032 nl

4 Tin the last 6.5 mm (0.26 in.) of the bare conductors so that the outside
dimension does not exceed 0.17 mm (0.045 in.).

5 Insert each conductor into the appropriate clamping cavity of the open-style
connector or the screw terminal on the device, according to the color of the
cable insulation.

6 Tighten the clamping screws to secure each conductor. The male contacts of
the device connector must match the female contacts of the connector.

clamping serews
f
red
white
bare
blue
opa-siyle connecior
{femalke comtadsi black

apersiyls recephacle
[Female conbacts)

11.3.3 Install Mini/Micro Sealed Field-Installable Connectors

Wire Color Wire identity Usage Round
white CAN_H signal
blue CAN_L signal
bare drain shield
black V- power
red V+ power

To attach a mini/micro sealed-style connector to round media:
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1 Prepare the cable jacket by cleaning loose particles from the jacket.

Tmmn
(Z2Min)

1 1165 n

jocket

clean jachet

Strip 29 mm (1.165 in.) of the cable jacket from the end of the cable.

Cut the braided shield and the foil shields surrounding the power and signal

conductors.

4 Trim the conductors to the same length.

5 Slide the connector hardware rubber washer onto the cable in the order
shown.

6 Strip 9 mm (0.374 in.) of insulation from the ends of all conductors except the

bare drain wire.

w N

rubber wesher

grommet endosue

rearmut T v
T
9 mm
[l EERTA]
Do rat nick the
corductar sirards.

Important: Do not twist or pull the cable while tightening the gland nut.

7 Attach wires to the connector using screw terminals as seen in the following
diagram.

Tip: The following illustration shows a mini male and female connector. Connections are similar for
micro connectors.

male comector female connecior

powwer conductons
sigral cordclons bare
Feor iew Rear¥iew

8 Screw the enclosure body to the connector.
9 Screw the rear nut into the connector enclosure.

Important: Do not twist or pull the cable while tightening the rear nut.
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11.3.4 Install DeviceBox and PowerTap Taps

Cable preparation and attachment is the same for PowerTap taps and DeviceBox
taps which use hard-wire connections of round media. To install your taps,
perform the following steps and then proceed to the appropriate section for wiring
the specific tap.

1 Remove the cover from the tap.
2 Prepare the ends of the cable sections.

a Strip 65 mm (2.6 in.) to 76 mm (3 in.) of the outer jacket and braided
shield from the end of the cable.

76 mm
iini
jarket

&

T
i

b Leave no more than 6.4 mm (0.25 in.) of the braided shield exposed.

6.4 nm
Emmm
s
braided shisld

¢ Strip 8.1 mm (0.32 in.) of the insulation from the end of each of the
insulated conductors.

b
hezat shrink ;

E1'mm
0,22 in.j

3 Attach cables to the enclosure.

a Loosen the large gland nuts.

b Insert cables through the large cable glands so that about 3.3 mm

¢ (0.13in.) of the cable jackets extend beyond the locking nut toward the
inside of the enclosure.

d Hold the hex flange in place with the cable gland wrench, and firmly
tighten the gland nut. The cable gland wrench is supplied with the
accessories kit, part number 1485A-ACCKIT.

L )

cable glaid wrench
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4 Go to the appropriate section.

o Install PowerTap Taps (page 146)
o Install Device Box Taps (page 147)
o Install DevicePort Taps (page 148)

11.3.5Install PowerTap Taps

The PowerTap tap contains terminal blocks that connect the trunk line
conductors and the input from a power supply. It is used only with round media.
Gland nuts secure cables to the PowerTap enclosure.

Important: As you make the attachments inside the tap, verify that:

= conductors inside the enclosure loop around the fuses for easy access to the fuses.

= the bare conductor is insulated in the enclosure with the insulating tubing supplied in the
accessory kit.

= the blue plastic covers are firmly attached to the fuse assemblies before applying power.

Important: The two fuses used in the PowerTap tap are 7.5A fast-acting automotive type (ACT

type), which you can order from your local fuse supplier.

Wire Color Wire identity Use

white CAN_H signal
blue CAN_L signal
bare drain shield
black V- power
red V+ power

To attach a PowerTap:
1 Cut and strip the thick cable back approximately 100 mm (4 in.).

100mm {4in)
2 Loosen the gland nut.
SO G
_.:/-f ~ i
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3 Insert the cable into the PowerTap through the large cable gland until
approximately 3 mm (0.12 in.) of the cable jacket protrudes.

Tip: Cable used for input from a power supply should have the white and blue leads cut off short.

A Attention: You must hold the hex flange with the cable gland wrench during tightening.

4 Firmly twist the bare wire ends to eliminate loose strands.

A Attention: Verify that you use insulating tubing (included with the accessory kit) on bare
drain wire.

5 Loop each bare wire as shown below so you may insert the terminal block
into the clamping cavity.

PoawerTap Tap - 14B5TPETE-TS

= @D‘_'I_T’MSWW
im T
i
ik
::=l1 T
ey

Firmly tighten the terminal block screw to clamp the bare wire end in place.
After all cables are terminated, secure the cover and tighten the screws to
obtain the washdown rating.

8 Tighten all wire glands.

~N o

11.3.6 Install Device Box Taps

Wire Color Wire identity Use

white CAN_H signal
blue CAN_L signal
bare drain shield
black V- power
red V+ power

The DeviceBox tap contains terminal blocks that connect the trunk line and as
many as eight drop lines. It is used only with round media. Gland nuts secure the
cables entering the ports of the DeviceBox tap. To attach a DeviceBox tap:

1 Cut the required lengths from reels of trunk line using a sharp cable cutter
providing sufficient length in each segment to reduce tension at the
connection.
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Important: Cover the bare drain wire in the enclosure with the insulating tubing supplied in the
accessory kit.

2 Insert conductors into the terminal block clamping cavities, following the color
coding specified for the terminal blocks at the incoming and outgoing thick
cables and as many as eight thin cables.

thin eable termiral blacks thick cable termiral bl s

AEuws
Lok 0] [0]red TEE= 2
blue |2 [ whitg b o i 3 2
drai| | | [drain
whitd U] | blue
red |0f {1 black] |
block) Gf 05 fred )] " runk e tnrk line
Eue A ':h_" e ithick cable) {thick cable}
drain| | | |drain -
whind (| |1 blue K
red 0| | [black -
black| 0] [i]red
bhue || [o [whit
drain| 1| {1 ]| drair 4 e
whitd 1| {1 | blue _ !
red [p| |o[plak] | droplines Pl S op ines
ohal ol [Tred jthan cabled and nut hin cab e
bhie || |7 whits
drain| ] [0 |drain — - - plug and run
whit ] [0 :::El ot
red |0 |G| Phac

qlad it

3 Tighten all clamping screws to secure conductors to the terminal blocks.
4 Seal unused ports with nylon plugs and nuts in the accessory Kkit.
5 Tightly secure the cover to the enclosure.

11.3.7 Install DevicePort Taps

The DevicePort tap connects as many as eight quick-disconnect cables to the
trunk line.

Y= == ="

Im G656 fti

I l|;|‘ l|;|‘.m 57 l|;|‘ ‘|;|‘.19 .
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11.3.8 Connect Drop Lines

Drop lines, made up of thick or thin cable, connect devices to taps. Connections
at the device can be:

= open-style
o pluggable screw connectors
o hard-wired screw terminals
o soldered

= sealed-style

o mini quick-disconnect connectors
o micro quick-disconnect connectors

A Attention: Although it is possible to make a screw-terminal connection while the cable
network is active, you should avoid this if at all possible.

Important: It is best to connect drop lines when the cable system is inactive. If you must connect
to an active cable system, make all other connections before the connection to the trunk line.

To connect drop lines:

1 Attach contacts as described earlier in this section.
2 Connect the cable to the device.

3 Make any intermediate connections.

4 Make the connection to the trunk line last.

Important: Follow the wiring diagrams for each connection, and make sure you do not exceed the
maximum allowable length from the device connection to the trunk connection.

11.3.9 Install KwikLink Cable and KwikLink Heavy-Duty Connectors

Class 1 (CL1) KwikSpool Size Link Cable Catalog Number
75 m (246 ft) 1485C-P1E75

200 m (656 ft) 1485C-P1E200

420 m (1378 ft) 1485C-P1E420

Class 2 (CL2) KwikLSpool Size Link Cable Catalog Number
75 m (246 ft) 1485C-P1G75

200 m (656 ft) 1485C-P1G200

420 m (1378 ft) 1485C-P1G420

Install KwikLink cable with the wider, flat edge of the cable on the bottom.
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Follow these steps to properly install KwikLink cable into a connector:
Important: 1485-P1Kxxx cable cannot be used with KwikLink heavy-duty connectors.

1 Lay the cable in the hinged base, paying attention to the keyed profile. The
unkeyed edge is closer to the hinge; the keyed edge is toward the latch.

Important: Prior to closing the connector, make sure the IDC blades do not protrude from the
housing. If the blades are exposed, gently push them back into the base. In the event that the
blades do not retract easily (or retract only partially), verify that the IDC screws are not partially
driven.

2 Close the hinged assembly, applying pressure until the latch locks into place.

Important: The latch has two catches. The first catch loosely holds the connector on the cable.
The second catch needs more pressure applied to close the connector tightly. If the cable is not in
the correct position, the connector will not close.
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A Attention: You must make sure the cable is straight before tightening the screws.
Improper seating of the cable may cause a weak seal and impede IP67 requirements. A mis-
aligned cable may also cause shorts due to the mis-registration of the IDC contacts.

4 Tighten down the two screws at the center points of the hinge and latch sides
of the base; tighten down the latch side first.

Important: Take care to avoid stripping the screws. Ample torque should be 5.56 N (15 in-Ibs).

5 Mount the base to the panel by driving screws through the corner holes not
containing the metal inserts.

{Chedk the cable position prior
1o tipherire the soresvs.

Tighten sorews by the
labch first

6 Drive the IDC contacts into the cable by tightening down the two screws in
the center of the base assembly. .

Important: Take care to avoid stripping the screws. Ample torque should be 5.56 N (15 in-Ibs).

The module should not be removed after connection is made. Determine the
exact placement of the connector before engaging the IDC contacts.

A Attention: After the IDC contacts are driven into the cable, the module should not be
removed. Connectors are single-use only and cannot be removed or re-used.
Follow these guidelines for installing the connectors:
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= We recommend you only install the connectors at temperatures of 0°C to 75°C.

= Make sure the cable is free of debris or scratches before attaching the connector to ensure a
proper seal.

= The recommended distance between mounts is 3 to 5 m (10 to 16 ft). To mount flat cable, use
flat cable mount 1485A-FCM.

= When running cable into an enclosure, use flat cable gland 1485A-CAD.

= Connectors are designed for single use and cannot be reused. After they are installed,
connectors should not be removed from the trunkline.

7 Line up the keyed rectangular holes of the micro/open/terminator connection
interface with the matching posts on the base and snap the micro module into
place. Secure the micro/open/terminator module by driving an 8-32 x 1-3/4
screw through each of the two remaining mounting holes.

Tip: When using the cable in applications with a large amount of flexing, secure the cable to a fixed
reference point, using an 8-32 x 1-3/4 screw through each of the two remaining mounting holes.
Attach the cable 10 to 15 cm (4 to 6 in.) from the connector.

Install a KwikLink open-style connector to a drop cable

Install the KwikLink open-style connector to the flat media using the directions at
Install KwikLink Cable and KwikLink Heavy-Duty Connectors (page 149).
Prepare the drop cable following the directions at Install Open-Style Connectors
(page 142). For flat media connections you can use:

»= round 4-wire (KwikLink) drop cable (1485K series)
* round 5-wire (thin) drop cable (1485R series)
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o You must cut or heat shrink the drain wire when you use round 5-wire

(thin) drop cable.

red white  blue back

Use orlywith
Ewik:Link

-
Theroured 4-wire
Fwilnkdrop cable
{igrayi has ro drain wire

To use rand Swins(thinl drop
cable, bered besck: ared besat sheink,
arout, thedrain wire,

Wire Color Wire identity Use Flat
white CAN_H signal signal
blue CAN_L signal signal
bare drain shield n/a
black V- power power
red V+ power power

Install end caps

Each KwikLink terminator module is supplied with an end cap designed to cover

the exposed end of the cable. To install the end

cap:

1 Fitthe end cap (1485A-CAP) on the cable as keyed. Align the end cap posts
with the receptacles in the lower IDC base and press down until the end cap
is firmly seated (the upper surface of the posts will be flush with the upper

surface of the base).

Align the snd cap pres with
recepiacles in the base.

2 Close the IDC base and continue with the connection process as illustrated at
Install KwikLink Cable and KwikLink Heavy-Duty Connectors (page 149).
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Important: When installing an end cap on the other end of the cable, note that the guide
receptacles are on the upper portion of the IDC base.

3 Repeat the end cap installation process as outlined previously. Close the IDC
base and continue with connection as illustrated in the standard installation
instructions at Install KwikLink Cable and KwikLink Heavy-Duty Connectors

(page 149).

Class 1 Auxiliary Power Cable

Spool size

Catalog number

75 m (246 ft)

1485C-P1L75

200 m (656 ft)

1485C-P1L200

420 m (1378 ft)

1485C-P1L420

Install Class 1 KwikLink power cable

Auxiliary Power Cable

Wire Color Wire identity Use

white user defined user defined
blue user defined user defined
black V- output power
red V+ output power
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Install Class 1 KwikLink power cable as you would network cable. Refer to Install
KwikLink Cable and KwikLink Heavy-Duty Connectors (page 149) for installation
instructions. You can use auxiliary power cable with the ArmorBlock MaXum
cable base (1792D-CBFM) and I/O modules (1792D series). When running cable
into an enclosure, use flat cable gland 1485A-CAD.

rad and bladk
de powar par 16 awy

Hack PG prokat

sy OO0 O T

L

white and blus
usar dafinad pair 16 awq

— 18.3mm
ain)

Pinout diagrams for mini and micro connections to the power cable are shown
below.

Spin Mini Fernale d-pin Mini Farreale
me:harica keay machanical key
notussd  usar defined

S-pin Mizro Fenale
\-
Liar dfined

u=ar dafined

usar defined

11.3.10 Connect a Power Supply to Round Media

To supply power you will need to install and ground the power supplies as well as
connect all PowerTap taps. If you have not determined power supply placement,
refer to Determine Power Requirements (page 156).

To install a power supply:

A Attention: Make sure the ac power source remains off during installation.

1 Mount the power supply securely allowing for proper ventilation, connection
to the ac power source, and protection from environmental conditions
according to the specifications for the supply.

2 Connect the power supply using:

o a cable that has one pair of 12 AWG (3.3mm2) conductors or the
equivalent or two pairs of 15 AWG (1.7mm2) conductors

o a maximum cable length of 3m (10 ft) to the PowerTap tap

o the manufacturer's recommendations for connecting the cable to the

supply
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11.3.11 Connect Power Supplies to KwikLink Flat Media

Class 1, 8A System

For a Class 1, 8A System, power may only be interfaced with the network using a
KwikLink open-style connector.

Class 2, 4A System

For a Class 2, 4A System, power may be applied to the network using KwikLink
micro or open-style connectors.

Determine Power Requirements

In this chapter, we describe two methods for determining your system's power
requirements:

= the look-up method
= the full calculation method

Try the look-up method first, then move on to the full calculation method if you
cannot meet your configuration requirements.

Important: You must consider two areas when powering output devices using the DeviceNet
power supply:

1 Wide DeviceNet voltage range of 11 to 25V dc

2 Noise or transient protection at each device You must calculate a worst-case
situation, and maintain voltage within the 11 to 25V dc range on all segments.
This can be accomplished using diodes or other similar techniques. Refer to
Powering Output Devices (page 185), for more information.

11.4.1Class 1 (CL1) cable

Per NEC specifications for a Class 1 circuit (refer to NEC Article 725), the energy
at any point in the circuit is limited to 1000 VA. A Class 1 circuit requires that the
cables used must have jacketing with 600V isolation and pass the CL1 burn test.

The DeviceNet specification indicates that the power source must be a regulated
maximum of 24V dc, and the power circuit be limited to 8A. Applying this to a
Class 1 circuit running at 24V dc, a DeviceNet-certified cable with a 600V jacket
isolation rating meets all requirements to be used in a Class 1 circuit. So, based
on the DeviceNet specification, the cable's power-carrying conductors are sized
for an 8A maximum load.

11.4.2 Class 2 (CL2) Cable

Per NEC specifications for a Class 2 circuit (refer to NEC Article 725), the energy
in the circuit anywhere is limited to 100 VA and the cable's jacketing must have a
300V minimum isolation rating. Based on a 30V dc system, your circuit would be
limited to 3.3A.
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The DeviceNet specification indicates the power source be a maximum of 24V
dc. Applying this to a Class 2 circuit running at 24V dc, the maximum allowable
current is 4A. A DeviceNet-certified cable with a 300V jacket isolation rating
meets all requirements for use in a Class 2 circuit. So, based on the DeviceNet
specification, the cable's power carrying conductors are sized for a 8A maximum
load.

The current Allen-Bradley Thick cable power conductors are sized to handle at
least 8 amps of power. However, NEC and CEC regulations force this cable to be
a CL2 (100 VA, 4 amp max) cable due to the construction of the cable.
Specifically, the insulation on the data pair is a foam PE, which will not pass at
CL1 burn test. As a result, any system using a Thick trunk and Thin drop must be
a CL2 installation in US and Canada.

KwikLink trunk cable is rated for CL1 applications and the conductors can carry 8
amps of power. For more information, refer to Understand Select NEC Topics
(page 184).

The DeviceNet specifications provide for both open- and closed-style wiring
terminations. You can design a wiring system for a DeviceNet installation that
lays out a trunk line in accordance with the requirements of the Class 1
guidelines and uses drop lines in accordance with Class 2 guidelines. Care must
be taken at the point where the two guidelines meet. At that point you must limit
the energy on each wire to be in accordance with the NEC guidelines. Energy in
the drop line must be limited to no more that 100 VA. How you accomplish that is
your decision. Most people resolve this issue by isolating the trunk from the drop
line with different power sources. Other ways to limit energy may give you the
same protection.

11.4.3 Use the Look-up Method

To determine if you have adequate power for the devices in your cable system,
refer to the following examples and figures. You have enough power if the total
load does not exceed the value shown by the curve or the table.

In a worst-case scenario, all of the nodes are together at the opposite end of the
power supply.

Important: This method may underestimate the capacity of your network by as much as 4 to 1.
Refer to the following section to use the full-calculation method if your supply does not fit under the
curve.
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For this Flat cable uses figure  Thick cable uses figure Thin cable uses
configuration figure
example
One power supply One Power Supply (End  One Power Supply (End One Power Supply
(end-connected) Segment) KwikLink Segment) Round Cable  (End Segment) Round
Cable (Flat). (page 159) (Thick). (page 158) Cable (Thin) (page
166)
One power supply One Power Supply (End  One Power Supply (End One Power Supply
(middle-connected)  Segment) KwikLink Segment) Round Cable  (End Segment) Round
Cable (Flat). (page 159) (Thick). (page 158) Cable (Thin) (page
166)
NEC/CECode One Power Supply (End One Power Supply (End  One Power Supply
current boost Segment) KwikLink Segment) Round Cable  (End Segment) Round
configuration (V+ Cable (Flat). (page 159) (Thick). (page 158) Cable (Thin) (page
cut) 166)
Two power supplies Two End-Connected Two End-Connected *
(end-connected) Power Supplies, Power Supplies, Round
KwikLink Cable (Flat) Cable (Thick). (page
(page 165) 164)
Two power supplies Two Power Supplies, Two Power Supplies, *
(not end-connected) (One End-Connected, (One-End Connected,
One Middle-Connected); One Middle-Connected);
Two Cable Segments, Two Cable Segments,
KwikLink Cable (Flat). Round Cable (Thick).
(page 162) (page 160)
* You can draw as much as 3A from a thin cable trunk line if the power supply separation is below
70m (230 ft).

One Power Supply (End Segment) Round Cable (Thick). Assumes all nodes are
at the opposite end of the cable from the power supply.

2.00
800 §—4
100 -
3
6.00 -
500 "
_ ’.
g 40 -
o8 | 9 MELYLE Lioda Rlammum
5 3 Current Limit
B2 *
g & 3
=1 100 " “—hir——n 4
i 3 —y— 3 |
0.00 T 1 ]
iy 80 A2 A6 200 Md O 280 3200 360 W0 M e
(131) (262)  (394)  (525)  (656) (TRTY  909)  (1050) (1181 (102} (144K (1575)
Length of trurk liwe, meters [faet)
Network Length m (ft) Maximum Current (A)
0(0) 8.00*
20 (66) 8.00*
40 (131) 6.53*
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Network Length m (ft)

Maximum Current (A)

60 (197) 4.63*
80 (262) 3.59
100 (328) 2.93
120 (394) 2.47
140 (459) 2.14
160 (525) 1.89
180 (591) 1.69
200 (656) 1.53
220 (722) 1.39
240 (787) 1.28
260 (853) 1.19
280 (919) 1.10
300 (984) 1.03
340 (1115) 0.91
360 (1181) 0.86
380 (1247) 0.82
420 (1378) 0.74
440 (1444) 0.71
460 (1509) 0.68
480 (1575) 0.65
500 (1640) 0.63

* Exceeds NEC CL2/CECode 4A limit.

One Power Supply (End Segment) KwikLink Cable (Flat). Assumes all nhodes are

at the opposite end of the cable from the power supply.

9.00

85.00 4

1.00

6.00

5.00

>

4.00

MEL/LE Lioda Masimum

.00
2.00

- Current Limit

Cument (amperes)
[T
o

1.00

0.00

- }
F -
ey
e —

L] G0

{197)

180 240 300 360
591 [@#87) @84 {1181)

120
{394)

Length of trunk line, meters {fest)

420
{1378)

Network Length m (ft)

Maximum Current (A)

0(0)

8.00*

20 (66)

8.00*
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Network Length m (ft) Maximum Current (A)
40 (131) 7.01*
60 (197) 4.72*
80 (262) 3.56
100 (328) 2.86
120 (394) 2.39
140 (459) 2.05
160 (525) 1.79
180 (591) 1.60
200 (656) 1.44
220 (722) 1.31
240 (787) 1.20
260 (853) 1.11
280 (919) 1.03
300 (984) 0.96
320 (1050) 0.90
340 (1115) 0.85
360 (1181) 0.80
380 (1247) 0.76
400 (1312) 0.72
420 (1378) 0.69

* Exceeds NEC CL2/CECode 4A limit.

Two Power Supplies, (One-End Connected, One Middle-Connected); Two Cable
Segments, Round Cable (Thick).

am
R
R T B S N T I U B
N = Saqmert &
| ""7..\_L e
7m ; " -
\ >l
R [ - 11
B s ’ e
E_ '.'. e e
A, 4110 o
g - ELLE LEOE [T
5 30 — Currenit Limit
() R
¥ -
25 SEHITIH'ITE 2 ra —
- - . -
100 Bl s e 2 PO N [
0
o 40 oo 120 150 0 200 250 320 zE0 apd qqg 450
M1 (/I (3D (525 (BSE) [FAT (AE) (IDEO0 (ME1) (IHE L) (1578

Total Length of trunk line, meters {fest)
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Power Supply A
Network Length m (ft) Maximum Current (A)
0(0) 8.00*
20 (66) 8.00*
40 (131) 8.00*
60 (197) 8.00*
80 (262) 8.00*
100 (328) 8.00*
120 (394) 8.00"
140 (459) 8.00"
160 (525) 8.00*
180 (591) 8.00*
200 (656) 8.00*
220 (722) 8.00*
240 (787) 8.00*
260 (853) 8.00*
280 (919) 7.69*
300 (984) 7.21*
320 (1050) 6.78*
340 (1115) 6.41*
360 (1181) 6.07*
380 (1247) 5.76*
400 (1312) 5.49*
420 (1378) 5.24*
440 (1444) 5.01*
460 (1509) 4.80*
480 (1575) 473
500 (1640) 4.66*
Power Supply B
Network Length m (ft) Maximum Current (A)
0(0) 8.00*
20 (66) 8.00*
40 (131) 8.00*
60 (197) 7.38*
80 (262) 5.71*
100 (328) 4.66*
120 (394) 3.94
140 (459) 34
160 (525) 3
180 (591) 2.68
200 (656) 243
220 (722) 2.22
ProSoft Technology, Inc. Page 161 of 220

August 11, 2008



PTQ-DNET ¢ Quantum Platform DeviceNet Design and Installation
DeviceNet Scanner/Slave Module

Network Length m (ft) Maximum Current (A)
240 (787) 2.08
260 (853) 1.89
280 (919) 1.76
300 (984) 1.64
320 (1050) 1.54
340 (984) 1.46
360 (1050) 1.38
380 (1247) 1.31
400 (1312) 1.24
420 (1378) 1.18
440 (1444) 1.13
460 (1509) 1.08
480 (1575) 1.07
500 (1640) 1.05

* Exceeds NEC CL2/CECode 4A limit. *Exceeds NEC CL2/CECode 4A limit.

Two Power Supplies, (One End-Connected, One Middle-Connected); Two Cable
Segments, KwikLink Cable (Flat).

9.00 I I I
L e e e e B S o O IO Segment A
b [
|
.00 \’“,\_
. e
§ B0 - —
. e
E’ 510 . -
E v
=400 REL/CE Code iviaimum
3 ] Zurrent Limit
.00 Seqment B = =
m
i
200 A
1 _n | = .
1.00 z
0,00
0 40 gl 120 160 am 40 280 20 30 400
1] (262 [ [523] (6561 Crem L] rsm ety (13
Tatal Length of trunk line, meters (fest)
Segment Supply A
Network Length m (ft) Maximum Current (A)
0(0) 8.00*
20 (66) 8.00*
40 (131) 8.00*
60 (197) 8.00*
80 (262) 8.00*
100 (328) 8.00*
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Network Length m (ft) Maximum Current (A)
120 (394) 8.00*
140 (459) 8.00*
160 (525) 8.00*
180 (591) 8.00*
200 (656) 8.00*
220 (722) 8.00*
240 (787) 8.00*
260 (853) 7.91%
280 (919) 7.35%
300 (984) 6.86*
320 (1050) 6.43*
340 (1115) 6.06*
360 (1181) 5.72*
380 (1247) 5.43*
400 (1312) 5.16%
420 (1378) 4.91*
Segment Supply B
Network Length m (ft) Maximum Current (A)
0(0) 8.00*
20 (66) 8.00*
40 (131) 8.00*
60 (197) 7.52*
80 (262) 5.67*
100 (328) 4.55%
120 (394) 3.8
140 (459) 3.26
160 (525) 2.86
180 (591) 2.54
200 (656) 2.29
220 (722) 2.08
240 (787) 1.91
260 (853) 1.76
280 (919) 1.64
300 (984) 1.53
320 (1050) 1.43
340 (984) 1.35
360 (1050) 1.28
380 (1247) 1.21
400 (1312) 1.19
420 (1378) 1.09
* Exceeds NEC CL2/CECode 4A limit. *Exceeds NEC CL2/CECode 4A limit.
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DeviceNet Scann

er/Slave Module

Two End-Connected Power Supplies, Round Cable (Thick).

9.00
8.00 -
—_ .00
E £.00 i
S I e
3.00 f--r-- heboodoioiooiocdoodoiocioodoodoidoogi T
C0 SR U U S Y S SV Y O S S S S O O O .
100 pocbobeobocteofedocdo b
o.oo t 1 1 t t 1 t i 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1
n (o 60 120 180 240 ano IR0 420 480
197) (394) (59713 (7B (A84y (1187 (137E)  (157E)
Length of frurk lins, metars [faet]
Network Length m (ft) Maximum Current (A)
0(0) 8.00*
20 (66) 8.00*
40 (131) 8.00*
60 (197) 8.00*
80 (262) 8.00*
100 (328) 8.00*
120 (394) 8.00*
140 (459) 7.68*
160 (525) 6.77*
180 (591) 6.05*
200 (656) 5.47*
220 (722) 4.99*
240 (787) 4.59*
260 (853) 4.25*
280 (919) 3.96
300 (984) 3.70
320 (1050) 3.48
340 (1115) 3.28
360 (1181) 3.10
380 (1247) 2.94
400 (1312) 2.79
420 (1378) 2.66
440 (1444) 2.55
460 (1509) 2.44
480 (1575) 2.34
500 (1640) 2.25

* Exceeds NEC CL2/CECode 4A limit.
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Two End-Connected Power Supplies, KwikLink Cable (Flat)

]
E
E ] ] ] ] ] ] ] ] ]
= S I Lo Lo
E : » MEL/LE Uode Magmum e
2 100 1 CTTTTY YT Curent Limit E T E e S Sl
=] . . . . . .
R S S
S SR S S
000 —
0in 40 a0 120 160 200 240 fal 30 I60 400
[n [262] (394 [8E5) (656 [0 319 (1080) 101] [131Z]

Length of trunk line, meters (feet)

Network length m (ft)

Maximum current (A)

0(0) 8.00*
20 (66) 8.00*
40 (131) 8.00*
60 (197) 8.00*
80 (262) 8.00*
100 (328) 8.00*
120 (394) 8.00*
140 (459) 7.35*
160 (525) 6.43*
180 (591) 5.72*
200 (656) 5.16*
220 (722) 4.69*
240 (787) 4.30*
260 (853) 3.97
280 (919) 3.69
300 (984) 3.44
320 (1050) 3.23
340 (1115) 3.04
360 (1181) 2.87
380 (1247) 2.72
400 (1312) 2.59
420 (1378) 2.46

* Exceeds NEC CL2/CECode 4A limit.
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One Power Supply (End Segment) Round Cable (Thin)

450

4

MNELSLE LOO2 T3 XML
150 Cument Limit

g

Currert |amperes)

r—

.50

L
LxI0 10 (33 20 {4 kT H0Fe SNeH GREOTY  TOZEEF  BROZEZ S04285F 100 (32§

Length of trunk line, meters (feet)

Network length m (ft) Maximum current (A)
0(0) 3.00
10 (33) 3.00
20 (66) 3.00
30 (98) 2.06
40 (131) 1.57
50 (164) 1.26
60 (197) 1.06
70 (230) 0.91
80 (262) 0.80
90 (295) 0.71
100 (328) 0.64
Page 166 of 220 ProSoft Technology, Inc.

August 11, 2008



DeviceNet Design and Installation PTQ-DNET ¢ Quantum Platform
DeviceNet Scanner/Slave Module

One power supply (end-connected)

The following example uses the look-up method to determine the configuration
for one end-connected power supply. One end-connected power supply provides
as much as 8A near the power supply.

PIWEr
Ph'
. 106m
) 5Im {350t
' P '
" oym (0D i
s L
il
0104 0154 0,304

TR =tamninating rasistorT = T-Fort tap
FT = Power Tap tapD = device

1 Determine the total length of the network.
106m

2 Add each device's current together to find the total current.
0.10 +0.15+0.30 + 0.10

Important: Make sure that the required power is less than the rating of the power supply. You may
need to derate the supply if it is in an enclosure.

3 Find the value next largest to the network length using the figure at One
Power Supply (End Segment) Round Cable (Thick). Assumes all nodes are
at the opposite end of the cable from the power supply. (page 158) to
determine the approximate maximum current allowed for the system.
120m (2.47A)= 0.65A

Results

Because the total current does not exceed the maximum allowable current, the
system will operate properly (0.65A < 2.47A).

Important: If your application does not fit "under the curve", you may either:

= do the full-calculation method described later in this section, or
* move the power supply to somewhere in the middle of the cable system and
reevaluate per the following section
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One power supply (middle-connected)

The following example uses the look-up method to determine the configuration
for one middle-connected power supply. One middle-connected power supply
provides the maximum current capability for a single supply.

power
| szction 1 Supphy saction 2 |
I ) 122m ) 12%m
j {400 ft) 1 (400 ftj
. 91m - H1m 2
{00 ft) [200 )
qmo 1 d4dm
( i 160 i
'_Elnzu i L e ]

d{FH—
i
£

" om B
N ] .,

1104 =, 0504 0.254 ]
TH =taminating resistor T =T-Part tap
FT = PowerTap tap D= devics

1 Add each device's current together in section 1.
1.10 + 1.25 + 0.50 = 2.85A

2 Add each device's current together in section 2.
0.25+0.25+0.25=0.75A

3 Find the value next largest to each section's length to determine the
approximate maximum current allowed for each section.
Section 1 = 140m (2.14A)
Section 2 = 140m (2.14A)

Important: Section 1 + Section 2 < 3.6A. This is < 4A for NEC/CECode compliance.

Results

Section 1 is overloaded because the total current exceeds the maximum current
(2.85A > 2.14A).

Section 2 is operational because the total current does not exceed the maximum
current (0.75A < 2.14A).

Balance the system by moving the power supply toward the overloaded section
(section 1). Then recalculate each section.

1 Add each device's current together in section 1.
1.10+1.25+0.50 = 2.85A

2 Add each device's current together in section
2.0.25+0.25+0.25 = 0.75A
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3 Find the value next largest to each section's length using One Power Supply
(End Segment) Round Cable (Thick). Assumes all nodes are at the opposite
end of the cable from the power supply. (page 158) to determine the
approximate maximum current allowed for each section.

E-m r
Upply
saction 1 saction 2
BEm 158 m
- (282 ft) 1 (518 o
S m 127 m
{180 1ty =T {417 ft) =
1m Bim
1 b =T L1
| = I
T T Ul g (i T i T Hm]
El 0] E
11084 1.234 0,504 0.234 0.258 0.258

TH = farminatirg resistor T = T-Port tap
PT = Power Tap D = devica

Section 1 =100m (2.93A)
Section 2 = 160m (1.89A)

Important: Section 1+ Section 2 < 3.6A. This is < 4A for NEC/CECode compliance. However, if
due to derating of the power supply, you used a power supply larger than 4A, you would exceed
the NEC/CECode maximum allowable current.

Results

Section 1 is operational because the total current does not exceed the maximum
current (2.85A < 2.93A).

Section 2 is operational because the total current does not exceed the maximum
current (0.75A < 1.89A).

Adjusting the configuration
To make the system operational, you can:

move the power supply in the direction of the overloaded section

move higher current loads as close to the supply as possible

move devices from the overloaded section to another section

shorten the overall length of the cable system

perform the full-calculation method for the segment described later in this
section for the non-operational section

» add a second power supply to the cable system (do this as a last resort) as
shown in the following three examples
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DeviceNet Design and Installation

NEC/CECode current boost configuration

If the national or local codes limit the maximum rating of a power supply, use the
following configuration to replace a single, higher current power supply.

power
Suppy

- 244 m
(800 f)

122m
(400 t) -

m
{100 )

TH = temnireting re=istor T= T-Port tap
PT = Power Tap [ = devics

This configuration effectively doubles the available current. Essentially, each
segment is independent of the other and is a "one power supply end-connected
system". Use Two End-Connected Power Supplies, Round Cable (Thick). (page
164) for each segment. Each power supply can be rated up to 4A and still meet
NEC/CECode Class 2 current restrictions.

Important: To use this configuration, you must make the following PowerTap tap modifications:

= place no loads between the PowerTap taps

= remove fuses between the two PowerTap taps to segment the V+ conductor
in the trunk line between the taps

= cut V+ (red) flush with cable jacket

Wire Color Wire identity Use
white CAN_H signal
blue CAN_L signal
bare drain shield
black V- power
red V+ power
AN
Trurk: line { %’;".nﬁ

A

"'LI"U. 7 A Q

LA o TN
power L power
supply T, ground aupply
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Two power supplies (end-connected) in parallel with no V+ break

The following example uses the look-up method to determine the configuration
for two end-connected power supplies. You must use diodes at the power taps to
prevent back-feeding of the power supplies. Check your national and local codes
for any restrictions on the use of parallel power supplies. The NEC/CECode
requires that the power supplies must be listed for parallel operation.

sur' 274m zupl
122m _ {900 Ft) ] 122m

1400 ft]

TEm

(250 ft)

. :]I]Im -
{1006

0284  050A  O10A  0ZBA 1.00A  01DA

TR = terminating resistarT = T-Part tap
PT =PowerTap D= devics

1 Determine the total length of the network.
274m

2 Add each device's current together to find the total current.
0.25+0.50+0.10+0.25+1.00+0.10 = 2.20A

3 Find the value next largest to each section's length using Two End-
Connected Power Supplies, Round Cable (Thick). (page 164) to determine
the approximate maximum current allowed for each section.
280m (3.96A)

Results

Because the total current does not exceed the maximum current, the system will
operate properly (2.20A < 3.96A).
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Two Power supplies (not end-connected) in parallel with no V+ break

The following example uses the look-up method to determine the configuration
for two power supplies that are not end-connected. This configuration provides
the most power to the cable system. You must use diodes at the power taps to
prevent back-feeding of the power supplies. Check your national and local codes
for any restrictions on the use of parallel power supplies.

eoier
SUppY
saction 1 saction 2
» 244 m e 244 'm -
(RO ft) {800 ft)
L 122 m - 122m
{400 - {400 )
Am G0m
o0 | 200 )
-] [erl [~
1 ] {1
§ @ @
0,258 0,258 0.258 0.254 1.54 0.58

TH = terminating resistor T = T-Port tap
FT = Power Tap [ = desica

1 Determine the trunk line length of one end section (for this example we will
use section 3).
122m

2 Add each device's current together in section 3.
0.25+1.00+0.30 = 1.55A

3 Find the value next largest to the length of section 3 using Two Power
Supplies, (One-End Connected, One Middle-Connected); Two Cable
Segments, Round Cable (Thick). (page 160) to determine the approximate
maximum current allowed (approximately).
140m (3.40A)

Important: If the total current in the section exceeds the maximum current, move the power supply
closer to the end and repeat steps 1 to 3 until the total current in the section is less than the
maximum allowable current.

Results

Because the total current does not exceed the maximum current, section 3 will
operate properly (1.55A < 3.40A). Loading is 46% (1.55/3.40).

1 Determine the trunk line length of the other end section (section 1).
76m

2 Add each device's current together in section 1.
2.25A
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3 Find the value next largest to the length of section 1 using One Power Supply
(End Segment) Round Cable (Thick). Assumes all nodes are at the opposite
end of the cable from the power supply. (page 158) to determine the
approximate maximum current allowed.
80m (3.59A)

Important: If the total current in the section exceeds the maximum current, move the power supply
closer to the end and repeat steps 4 to 6 until the total current in the section is less than the
maximum allowable current.

Results

Because the total current does not exceed the maximum current, section 1 will
operate properly (2.25A < 3.59A). Loading is 63% (2.25/3.59).

1 Determine the length of the middle section (section 2).
274m

2 Add each device's current together in section 2.
1.50+2.00 = 3.50A

3 Find the value next largest to the length of section 2 using Two Power
Supplies, (One-End Connected, One Middle-Connected); Two Cable
Segments, Round Cable (Thick). (page 160) to determine the approximate
maximum current allowed.
280m (7.69A)

Important: If the total current in the section exceeds the maximum current, move the power
supplies closer together and repeat steps 7 to 9 until the total current in the section is less than the
maximum allowable current.

Results

Because the total current does not exceed the maximum allowable current,
section 2 will operate properly (3.50A <7.69A). Loading is 46% (3.50/7.69).

If the middle section is still overloaded after you move the power supplies closer
together, add a third power supply. Then recalculate each segment.

Important: Section 1 + Section 2 + Section 3 = 7.3A. This is > 4A and does not comply with the
NEC/CECode for Class 2 installations.

Important: To determine spare capacity for future expansion, subtract the actual current from the
maximum allowable current. To determine the percentage loading for each segment, divide the
maximum allowable current into the actual current.

Segment Maximum Current Spare Capacity % Loading/Segment
Actual Current =
2.85A - 2.25A= 0.60A 79% (2.25A/2.85A)
3.83A - 3.50A= 0.33A 91% (3.50A/3.83A)
1.70A - 1.55A= 0.15A 91% (1.55A/1.70A)
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11.4.4 Use the Full-calculation Method

Use the full-calculation method if your initial evaluation indicates that one section
is overloaded or if the requirements of your configuration cannot be met by using
the look-up method.

Important: Before constructing the cable system, repeat all calculations to avoid errors.

11.4.5 Use the Equation

A supply that is not end-connected creates two sections of trunk line. Evaluate
each section independently.

SUM {[(Ln x (Rc)) + (Nt x (0.005))] x In} < 4.65V

Term

Definition

Ln

L = The distance (m or ft) between the device and the power supply, excluding the drop
line distance.

n = The number of a device being evaluated, starting with one for the device closest to
the power supply and increasing by one for the next device.

The equation sums the calculated drop for each device and compares it to 4.65V.

Rc

Thick cable Metric 0.015 Q/m English 0.0045 Q/ft
Thin cable Metric 0.069 Q/m English 0.021 Q/ft
Flat Cable Metric 0.019 Q/m English 0.0058 Q/ft

Nt

The number of taps between the device being evaluated and the power supply. For
example:

= when a device is the first one closest to the power supply, this number is 1
= when a device has one device between it and the power supply, this number is 2

= when 10 devices exist between the evaluated device and the power supply, this
number is 11.

For devices attached to a DeviceBox tap or DevicePort tap, treat the tap as one tap. The
currents for all devices attached to one of these taps should be summed and used with
the equation only once.

(0.005)

The nominal-contact resistance used for every connection to the trunk line.

| = The current drawn from the cable system by the device. For currents within 90% of the
maximum, use the nominal device current. Otherwise, use the maximum rated current of
the device. For DeviceBox taps or DevicePort taps, sum the currents of all the attached
devices, and count the tap as one tap. n = The number of a device being evaluated,
starting with one for the device closest to the power supply and increasing by one for the
next device.

4.65V

The maximum voltage drop allowed on the DeviceNet trunk line. This is the total cable
system voltage drop of 5.00V minus 0.35V reserved for drop line voltage drop.
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One power supply (end-connected)

Example using thick cable

The following example uses the full calculation method to determine the
configuration for one end-connected power supply on a thick cable trunk line.

= Device 1 and Device 2 cause the same voltage drop but Device 2 is twice as
far from the power supply and draws half as much current.

= Device 4 draws the least amount of current but it is furthest from the power
supply and causes the greatest incremental voltage drop.

Eive ]

|
{400 1
a0m
(1080 18y
15m
""_._Enn_._’j
] T T T T

108 0504 0.504 0234

TH = Erminating resistor T T-Port tap
PT = POWST TAp D = dvics

1 Find the voltages for each device using the equation for thick cable.
SUM {[(Ln x (0.0045)) + (Nt x (0.005))] x In} < 4.65V.

01
1.04

A. [(50 x (0.0045)) + (1 x (0.005))] x 1.00 = 0.23V

02

0504 B [(100 x (0.0045)) + (2 x (0.005))] x 0.50 = 0.23V
D3

0.504 ¢ (400 x (0.0045)) + (3 x (0.005))] x 0.50 = 0.91V
D4

0254 b [(800 x (0.0045)) + (4 x (0.005))] x 0.25 = 0.91V
2 Add each device's voltage together to find the total voltage.
0.23V + 0.23V + 0.91V + 0.91V = 2.28V

Results

Because the total voltage does not exceed 4.65V, the system will operate
properly
(2.28V < 4.65V).

The percent loading is found by dividing the total voltage by 4.65V.
%Loading = 2.28/4.65 = 49%

ProSoft Technology, Inc. Page 175 of 220
August 11, 2008



PTQ-DNET ¢ Quantum Platform DeviceNet Design and Installation
DeviceNet Scanner/Slave Module

One power supply (middle-connected)

Example using thick cable

This example is used to check loading on both sides of a middle-connected
supply on a thick cable trunk line. Keep the loads, especially the higher ones,

close to the power supply. If the device location is fixed, put the power supply in
the center of the highest current concentration.

gucmr
PPty
gaction 1 setion 2
- 24 m e 244m _
[k (&0t
|« 1Z2m - 122 m |
{40 {4
a0 m il m
RUE v I ’J_‘
1 [orl K
T %E ] il i THm
o] ] ] 05| [ms)]
0254 0254 =) 0254 154 054

TR = Ermireting resishor T = T-Port B

FT = Pugar Tap [ = dewics HEBH

According to the look-up method, section 1 is operational while section 2 is

overloaded.
Value of Section 1 Section 2
Total maximum current 1.25A (approximately) 1.25A (approximately)
Total current required 0.75A 2.25A
1 Find the voltages for each device in section 1 using the equation for thick
cable.
SUM {[(Ln x (0.0045)) + (Nt x (0.005))] x In} < 4.65V.
01
0258 A [(100 x (0.0045)) + (1 x (0.005))] x 0.25 = 0.12V
02
0254 B [(400 x (0.0045)) + (2 x (0.005))] x 0.25 = 0.45V
03
0.25A4

C. [(800 x (0.0045)) + (3 x (0.005))] x 0.25 = 0.90V

2 Add each device's voltage together to find the total voltage for section 1.
0.12V + 0.45V + 0.90V = 1.47V

3 Find the voltages for each device in section 2 using the equation for thick
cable.
SUM {[(Ln x (0.0045)) + (Nt x (0.005))] x In} < 4.65V.
A.[(200 x (0.0045)) + (1 x (0.005))] x 0.25 = 0.23V
B.[(400 x (0.0045)) + (2 x (0.005))] x 1.5 = 2.72V
C.[(800 x (0.0045)) + (3 x (0.005))] x 0.5 =1.81V

4 Add each device's voltage together to find the total voltage for section 2.
0.23+2.72+1.81=4.76V
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Results

Because the total voltage in section 2 exceeds 4.65V, the system will not operate
properly (4.76V > 4.65V).

Attempt to correct this overload by moving the power supply 91m (300ft) toward
the overloaded section. Now there are four devices in section 1 and two devices
in section 2. After you have moved the power supply, try the calculations again.

1 section 1 2V section 2 |
" 3%m '

Mo0ftl  =— 213m = ; -
-_-— m i m +
(rou ) ‘ {400 1) {500 ft
. 30m _|, 30m
[ ook | poofy ]
T >

?
(2]
0.254 0.254 0.254 0.264 1.54 054

TR = terminating resistorT = T-Port tap
PT = PowerTap D = devies

1 Find the voltages for each device in section 1 using the equation for thick
cable.

SUM {[(Ln x (0.0045)) + (Nt x (0.005))] x In} < 4.65V.

il

a0 [(100 x (0.0045)) + (1 x (0.005))] x 0.25 = 0.11V
B. [(400 x (0.0045)) + (2 x (0.005))] x 0.25 = 0.45V
03

5 €. [(700 x (0.0045)) + (3 x (0.005))] x 0.25 = 0.79V
5D [(1100 x (0.0045)) + (4 x (0.005))] x 0.25 = 1.24V

2 Add each device's voltage together to find the total voltage for section 1.
0.11 +0.45+ 0.79 + 1.24= 2.59V

3 Find the voltages for each device in section 2 using the equation for thick
cable.

SUM {[(Ln x (0.0045)) + (Nt x (0.005))] x In} < 4.65V.
gA. [(100 x (0.0045)) + (1 x (0.005))] x 1.5 = 0.68V

o5 B. [(500 x (0.0045)) + (2 x (0.005))] x 0.5 = 1.13V

4 Add each device's voltage together to find the total voltage for section 2.
0.68 + 1.13=1.81V

Results

Because the total voltage does not exceed 4.65V in either section, the system
will operate properly - section 1 (2.59V < 4.65V) section 2 (1.81V < 4.65V).

The percent loading is found by dividing the total voltage by 4.65V.
Section 1%Loading = 2.59/4.65 = 56%
Section 2% Loading = 1.81/4.65 = 39%
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11.5 Correct and Prevent Network Problems

Use this section if you are experiencing problems with network operation. In this
section, we tell you how to locate and correct problems associated with improper
system design.

A Attention: Verify that all devices on the network have been certified by the Open
DeviceNet Vendor Association (ODVA), and carry the DeviceNet Conformance Check on their
nameplate.

Dev’ﬁ:eNet

11.5.1 General Troubleshooting Tips

Observe the following general tips when troubleshooting your DeviceNet
network.

» Distinguish, as soon as possible, a device problem from a media problem.

= Try to isolate the problem by removing nodes, drop lines, taps, or trunk lines.

= Use RSNetWorx for DeviceNet software and the 1770-KFD or 1784-PCD
communication interfaces to identify the functioning nodes on the network.

» Refer to Diagnostics and Troubleshooting (page 99) for an explanation of
DeviceNet scanner status/error codes.

= Refer to the documentation shipped with your DeviceNet-enabled device for
an explanation of the device's network LED.

= When troubleshooting a particular portion of the network, you can substitute
known good devices, cables, connectors, etc. for bad ones until you isolate
the problem.

» |f you suspect a media problem, always inspect the media first.

= Verify lengths, topology, and proper termination.

» Use Rockwell Automation's Media Checker (catalog number 1788-MCHKR,;
available from your local Rockwell Automation distributor) to test network
problems that result from miswiring, loose connections, opens or shorts.

= Be careful when setting network addresses and baud rates. Incorrectly set
addresses or baud rates will cause other nodes to appear to be bad.

» Pressing the reset button on the scanner does not reset the network

= Cycling power to the rack does not reset the network

= Cycling network power could cause the scanner to go bus off. In this state,
nodes will not re-allocate, even if they are functioning correctly.

= |f, after you replace a node that has gone bus off, the problem persists, the
problem is not the node itself. Rather, the problem could be the address or
baud rate setting, or a network topology, grounding, or noise problem.
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11.5.2 Diagnose Common Problems

Use the following tips to diagnose and correct some of the most commonly
occurring network problems.

Tip: Most devices have some type of status display, such as LEDs or alpha-numeric message
displays. If any of your devices display error messages, refer to the documentation provided by the
manufacturer to interpret the error codes.

problem

symptom

do this

common mode problems =

nodes near the end of the trunk line stop

communicating after operating normally
the network communicates only when

the number of nodes is decreased or the

trunk length is reduced

properly configured slave devices are
not detected by the scanner

check communications at the end of the
network

check common mode voltage move
nodes from the overloaded section to
the less-overloaded section

shorten the overall length of the network
cable

move power supply in the direction of
the overloaded section of the network

move high-current nodes (e.g., valve
banks) close to the power supply

add a second power supply

break the network into 2 separate
networks

bus errors .

node operates intermittently (drops off
suddenly and unexpectedly)

LEDs or other displays indicate buss off
errors

Check that baud rates are set correctly.
A device with an incorrectly set baud
rate affects other nodes when the device
attempts to go online.

replace the suspected faulty device and
re-check error rates

check cables for intermittent operation
by shaking, bending or twisting the
suspected cable or connection and
checking error rates

bus traffic problems =

nodes stop communicating
device times out

check scanner configuration to ensure
scan rate is set correctly

- inter-scan/delay scan interval too short
can cause device timeouts

- inter-scan/delay scan interval too long
can reduce system performance and
make inefficient use of available
bandwidth

check change-of-state devices
consuming excessive bandwidth

increase production inhibit time or
change these devices to polling, cyclic,
or bit strobe communication

check for nodes with excessive
bandwidth or a much-higher than
average MAX value
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problem

symptom

do this

bus power problems ]

nodes near the end of the trunk line stop =
communicating after operating normally

check network power voltage at the
node

the network communicates only when =
the number of nodes is decreased or the
trunk length is reduced

check common mode voltage

check for output devices (e.g.,
contactors) powered from the network

= check for interference caused by
network cables routed too closely to
high-voltage and RF lines

= yse an oscilloscope to check the power
supply trace for ripple increasing over
time against the baseline

= check cables for intermittent operation
by shaking, bending or twisting the
suspected cable or connection and
checking peak-to-peak voltages

shield voltage problems =

nodes operate intermittently = check shield voltage

check for additional V- or shield wire
connections

properly configured slave devices are Ll
not detected by the scanner

= check for loose connections (in
particular, field-attachable connections)

= ensure that only shield and V- wires are
connected together at earth ground and
the power supply

11.5.3 Check System Design

You can avoid many network problems by verifying that you have properly
designed your network. Begin by walking the physical network, and making a
sketch of your network layout. Then follow the checklist below.

check

to ensure that

number of nodes

you do not exceed the recommended maximum of 64 nodes. The practical limit of
DeviceNet nodes may be 61 devices, because you should allow one node each for the
scanner, the communication interface module, and an open node at node 63.

cumulative drop line length

you do not exceed the recommended maximum

individual drop line length

you do not exceed the recommended maximum of 6m (20ft)

branched drop line length

you do not exceed the recommended maximum

Total trunk length

you do not exceed the recommended maximum

Termination resistors

the trunk resistor line is terminated at both ends with a 121Q, 1%, 1/4W or larger

power supply cable

you are using the proper cable length and gauge

power cable to the trunk line

you are using the proper cable size and length

power supply cable

you do not exceed recommended electrical noise levels. Use an oscilloscope or power
disturbance analyzer to spot-check the cabling

V- and shield wires

these wires are properly connected and grounded. Break the shield to V-connection at
the power supply and use an ohmmeter to verify resistance is less than 1MQ with 24V
dc removed.

earth ground wire

you are using the proper length and gauge

CAN_L and CAN_H to shield
and/or V- wires

no shorts are present. Use an ohmmeter to verify resistance is less than 1MQ.
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check to ensure that

Total current load the current load does not exceed the power supply rating

trunk and drop line currents you do not exceed recommended current limits

voltage at middle and ends of  voltage measures higher than 11V dc but lower than 25V dc. If voltage falls below 15V
network dc, a common mode problem may exist on the network. Refer to Determine Power
Requirements (page 156) for more information.

lead dress at junction boxes you have made proper connections

connectors connectors are screwed together tightly

glands glands are screwed together tightly

glands there is no foreign material (e.g., electrical tape, RTV sealant) in gland
nodes nodes do not contact extremely hot or cold surfaces

physical media (prior to there are no loose wires or coupling nuts

applying power)

Physical media no opens or shorts are present.

cables cables are properly routed. Verify that all cables:

= are kept away from power wiring, as described in publication 1770-4.1
= are not draped on electric motors, relays, contactors, solenoids, or other moving
parts

are not constrained so that cables place excessive tension on connectors

connectors connectors are properly installed and are tight. Wiggle connectors to check for
intermittent failures.

scanner configuration is correct.
1 Verify the scanlist.

2 Check for correct:

=  baud rate
= node addresses
= series/revision of the scanner

3 Cycle power to the 24V dc power supply to reset the scanner and initialize the
network. Then examine scanner display codes (page 91) to identify problem
nodes.

If you see the following at problem nodes, do this:

Solid green (node is allocated by scanner) normal operation; do nothing
Blinking green (node is not being allocated by the scanner)

= check that the node is in the scan list

= check that the scanner is not bus off

= ensure that the connection is not timing out

Blinking red (no communication)

= check for missing power on all nodes

= check all nodes for proper connection to trunk or drop lines

= check for proper baud rate

= check scanner for a code 91, which means that communication with this node has
errored out. To reset the scanner, cycle power to the 24V dc power supply.

Solid red at power up (two nodes have the same address)
Re-assign an available node address.

Solid red at allocation (bus off)

Check for proper baud rate.
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check to ensure that

If node problems persist, do the following:

= replace T-tap

= check topology

= use an oscilloscope or power disturbance analyzer to check for electrical noise

= replace the node. Set the node address and baud rate on the replacement node, if
necessary.

11.5.4 Use Terminating Resistors

The DeviceNet network may operate unpredictably without terminating resistors
installed at each end of the trunk cable. You can order terminating resistors, part
number 1485A-C2, from your local Rockwell Automation distributor.

To install terminating resistors:

1 Attach a 121Q, 1%, 1/4W or larger terminating resistor at each end of the
trunk cable, across the blue (CAN_H) and white (CAN_L) wires of the cable.
2 Verify resistor connection.

a Disconnect DeviceNet power.

b Measure the resistance across the blue (CAN_H) and white (CAN_L)
wires of the cable. Resistance should equal approximately 50 to 60Q.
Resistance will approach 50Q as more devices are connected to the
network.

You must ground the DeviceNet cable at only one location, closest to the center
of the network.

11.5.5 Ground the Network

To ground the network:

1 Using an 8 AWG (10mm2) wire up to a maximum of 3m (10 ft.) in length,
connect the following:

a Connect the network shield and drain wires to an earth ground.

b Connect the V- conductor (black wire) of the trunk cable to an earth
ground.

¢ Connect the DC ground of the power supply to an earth ground.

11.5.6 Diagnose Power Supply Problems

The DeviceNet network requires 24V dc power. Ensure that the power supply
you are using meets the following requirements.

The DeviceNet power supply must:

= be sized correctly to provide each device with its required power
» be rated 24V dc (+/- 1%)
= have its own current limit protection
»= have arise time of less than 250mS to within 5% of its rated output voltage
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When choosing a power supply, keep the following tips in mind:

Important: We recommend that the DeviceNet power supply be used to power only the DeviceNet
network.

= The thin wire trunk line is rated to 3A current flow. The thick wire trunk line is
rated to 8A current flow. In North America, however, current is limited to 4A.
You can install multiple power supplies on a DeviceNet network, but no
section of cable should allow more current flow than that for which the trunk
line is rated.

» |f you install multiple power supplies on the network, break the red V+ wire
between the power supplies to isolate one power supply from the other.

= On DeviceNet networks with multiple devices or extra long trunk lines, which
result in drawing large currents at longer distances, common mode voltage
can affect network operation.

if voltage then so you should

on the black V- wire differs from communications problems could = move an existing power
one point of the network to result supply closer to the
another by more than 4.65V heavier current loads
between the red V+ wire and =  add an additional power
the black V-wire drops below supply

15V

11.5.7 Verify Network Voltages

The DeviceNet network communicates using a three-wire signal voltage
differential among the CAN_H (white), CAN_L (blue), and V-(black) wires.
DeviceNet messages consists of ones and zeros. A one is recessive, meaning
that the difference in voltage between CAN_H and CAN_L should be as close to
0V as possible. A zero is dominant, meaning that the difference in voltage
between CAN_H and CAN_L must be within certain limits when the zero bit is
set.

Out-of-range differential voltages can be caused by such factors as:

= opens or shorts in signal wires

» faulty devices (particularly transceivers)

= severe interference

= incorrect media

To check for proper voltage, use a voltmeter in dc mode. Measure voltages at the
DeviceNet scanner.

Table 5.2 lists nominal voltage readings.

Tip: Because the differential voltages are constantly shifting among the three wires, the voltages
on your scope trace may differ from the nominal voltages shown in Table 5.2.

These voltages assume no common mode effect on the V-and are for reference
only.
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Table 5.2 Nominal DeviceNet voltage readings

when a network master CAN_H to V-voltage should CAN_L to V- voltage should
read read

is not connected to the network between 2.5 and 3.0V dc between 2.5 and 3.0V dc

is connected to, and is polling the  approximately 3.2V dc approximately 2.4V dc

network

If voltages are too low

If the CAN_H to V-and CAN_L to V- voltages are too low (less than 2.5V dc and
2.0V dc, respectively), the transceiver or wiring may be bad.

To check the transceiver for proper operation:

1 Remove one DeviceNet node from the network.
2 Use an ohmmeter to check for resistance greater than 1MQ between:

o V+and CAN_HI
o V+and CAN _LO
o V-and CAN_HI

o V-and CAN_LO

11.6 Understand Select NEC Topics
Be aware that the following topics from the National Electrical Code (NEC) 725
(revision 1999) impact the configuration and installation of DeviceNet systems in
the United States. There also may be additional NEC sections and local codes
that you must meet. Other codes exist outside of the United States that may also
affect your installation.
11.6.1 Specify Article 725 Topics
Round (thick & thin) and Class 2 flat media
Power limitations of Class 2 circuits
The power source for Class 2 circuits must be either inherently limited, thus
requiring no overcurrent protection, or limited by a combination of a power source
and overcurrent protection.
Marking
Class 2 power supplies must be durably marked where plainly visible to indicate
the class of the supply and its electrical ratings.
Interconnection of power supplies
Class 2 power supplies must not be paralleled or otherwise interconnected
unless listed for such applications.
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11.7

Class 1 flat media

Power limitations of Class 1 circuits

» The overcurrent protection shall not exceed 10 amperes per NEC article 725-
23.

» Consult the product manufacturer to determine if the device is suitable for
installation with a Class 1 power source.

Power Output Devices

11.7.1 Use DeviceNet Power Supplies to Operate Output Devices

You can power some output devices on the DeviceNet network. The application
must allow the voltage to remain within the DeviceNet specification limits of 11 to
25V dc. Because most actuators usually require more power than is practically
available from the DeviceNet network, they must be powered by a separate
power supply. Also, the large voltage variation of 11 to 25V that DeviceNet allows
is typically beyond the range over which most available actuators or output
devices can safely operate.

You can use DeviceNet power to operate output devices such as hydraulic and
pneumatic solenoid valves, pilot and stack lights, and motor starter coils with the
following caution:

A Attention: Do not let DeviceNet voltage at the relevant node exceed the output device's
acceptable voltage range. Output devices rated 24V dc rarely are specified to operate below 19.2V
dc or -20% of their 24V dc rating. Many only operate down to 20.4V dc or -15% of the rated
voltage. This means that the DeviceNet network design must not allow the available voltage to
drop below 19.2 volts, for example, instead of the 11 volts that the DeviceNet specification allows.
This higher lower voltage limit which is within the DeviceNet specification will actually restrict the
distance of the DeviceNet network from what would be possible if actuators were not utilizing the
DeviceNet power

Important: Design your network to make sure that sufficient voltage is available to operate the
output device wherever it is installed. This is especially important when it is connected at the
farthest location from the power supply.

The DeviceNet common mode drop voltage specification limit of 10 volts, 5 volts
in each power supply V+ and V- conductor, will never be a concern. This is
because in the design process we start with a 24V dc power supply and allow for
the 4% stack-up tolerance which leaves 23V dc to work with. From here we
consider the output device's minimum required operating voltage of 19.2 volts.
This gives 23V dc-19.2V dc = 3.8V dc for the common mode voltage or 1.9V dc
in each conductor. This is far more restrictive than the 5 volts of the DeviceNet
specification and will result in shorter allowable distances for the installation.
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11.7.2 Noise or Transient Protection

The typical actuators used in DeviceNet control systems utilize inductive coils
that generate transients when de-energized. You must use appropriate protection
to suppress transients during coil de-energization. Add a diode across the
inductive coil to suppress transients on the actuator's dc coils. Use a MOV
varistor module suppressor for a 24V dc coil if this added drop out time with the
diode is unacceptable. This varistor module must clamp the transient voltage
across the coil at 55 volts to prevent the output contact from arcing on switch
separation.

Typical actuators used in DeviceNet control systems use inductive coils and limit
current transients on energization by their inherent L/R time constant. Any
transients due to contact bounce on energization will be suppressed by the
transient protection utilized for coil de-energization.

A Attention: Do not use DeviceNet power on dc coil actuators that use economizing coils to
operate. They have high inrush currents.
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12 Reference
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12.1 Product Specifications

The PTQ-DNET ("DeviceNet Scanner/Slave Module") allows Quantum
compatible processors to interface easily with other DNET protocol compatible
devices. This module MUST be located in the chassis with the processor; no
remote placement is supported in this version of the firmware.

The PTQ-DNET module works both as a master and as a slave. For additional
information about DeviceNet and cabling specifications please refer to "THE CIP
NETWORKS LIBRARY - Volume 3 - DeviceNet Adaptation of CIP" specification
from ODVA, BOSCH CAN Specification - Version 2.0, Part A. 1991, Robert
Bosch GmbH and ISO 11898: 1993 - Road vehicles - Interchange of digital
information - Controller area network (CAN) for high-speed communication.

The PTQ-DNET module is a powerful communication interface for
Quantum/Unity platform processors. Developed under license from Schneider
Electric, the module incorporates proprietary backplane technology that enables
powerful data exchange with Quantum or Unity processors.

The PTQ-DNET DeviceNet Scanner/Adapter module supports complete
specifications according to CAN bus and ISO 11898 standards and the Common
Industrial Protocol (CIP) for the upper layers of their network protocol.

The scanner is a DeviceNet master and can scan up to 63 DeviceNet devices
and is capable of transferring up to 1024 words of Input and Output data to the
controller. All DeviceNet data transports are supported, including Strobed, Polled,
Change-of-state, and Cyclic.

In addition to 1/0 scanning, the PTQ-DNET provides DeviceNet Explicit
Messaging services for the controller.

The DeviceNet Scanner/Slave Module is an interface between DeviceNet slave
devices and a Schneider Electric Quantum platform processor.
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DeviceNet is a low-level network that provides connections between simple
industrial devices (sensors, actuators) and higher-level devices (controllers).
DeviceNet is based on the Common Industrial Protocol (CIP) and shares all the
common aspects of CIP with adaptations to fit the message frame size of
DeviceNet.

The DeviceNet Scanner/Slave supports complete specifications according to
CAN bus and ISO 11898 standards and the Common Industrial Protocol (CIP) for
the upper layers of their network protocol.

The DeviceNet network is based on the producer consumer network model
allowing for real-time control data exchange, configuration capabilities exclusive
from control performance, and collection of data at regular intervals or based on-
demand. Industries using DeviceNet:

Water/Wastewater

Factory Automation applications
Automotive

Food Processing/packaging
Conveyors

Other high speed applications

12.1.1 Features and Benefits

= Allows connection for a single DeviceNet network

= Connect up to 63 slave devices

= Supports either Scanner or Slave modes

= Supports Auto Device Replacement (ADR); consists of Node Recovery and
Configuration Recovery

o Node Recovery - this feature causes the node number of the replacement
device to be automatically changed to the node number of the original
device. The replacement device's node number must be writable over the
DeviceNet network and must initially be set to 63

o Configuration Recovery - this feature causes the replacement device's
configuration to be made identical to the original device. The replacement
device's configuration must be writable over the DeviceNet network.
Configuration Recovery files are stored in the master scanner that is
communicating with the original device through RSNetWorx for DeviceNet

» Provides processor module status and access to scanner network diagnostic
tables such as node idle, node status, and node fault information

» Acts as an /O data server for explicit peer-to-peer messaging

= DeviceNet bandwidth can be saved by not transferring 1/0 values unless a
change-of-state (COS) has occurred

= DeviceNet transfer of I/O data can be scheduled (cyclic data)
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12.1.2 Product Specifications

The PTQ-DNET product allows Schneider Electric Quantum compatible
processors to easily communicate with DeviceNet slave compatible devices. The
module supports slave mode allowing the scanner to act as a slave to another
scanner. This module must be located in the chassis with the processor; no
remote placement is supported in this version of the firmware.

DeviceNet Specifications

Cyclic data supporting 973 Input Words and 990 Output words
Use of CAN technology

Small size and low cost

Linear bus topology

Ability to operate at three data rates:

125 K baud up to 500 m maximum

250 K baud up to 250 m maximum

500K baud up to 100 m maximum

Various media containing both signal and power conductors
Low loss, low delay cable

Support of various media for drop line or trunk line

Support of drop lines as long as 6 m/20 feet

Support of as many as 64 nodes

Node removal without severing the network

Ability to support both isolated and non-isolated

Physical Layers simultaneously

Support of sealed media

Protection from wiring errors

General Specifications

The PTQ-DNET Scanner Module provides connectivity to DeviceNet from
Schneider Electric Quantum platform controllers. The scanner is a DeviceNet
master and can scan up to 63 DeviceNet devices and is capable of transferring
up to 1024 words of Input and Output data to the controller. All DeviceNet data
transports are supported, including Strobed, Polled, Change-of-state, and Cyclic.
Databases are defined in the module to hold the data required by the protocol.

Key Features

= Shared Inputs - multiple scanner modules can acquire the inputs from a
specific input device without using separate connections.

» Embedded EDS - allows the EDS to be retrieved directly from the module.

= Change of State

Change of state enables the scanner module to perform a scan:

o whenever a network data change occurs, or

o ata user-configurable heartbeat rate

o Because data is only sent on an as-needed basis, this feature increases
system performance by reducing network traffic.

=  Cyclic /O
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o Cyclic I/O allows you to instruct the scanner module to perform a scan at
a specific send rate.

o Because data is only sent at a periodic rate, this feature increases system
performance by reducing network traffic.

= Single Slot - Quantum backplane compatible

= Uses producer/consumer technology to allow shared inputs between
scanners without separate connections.

» The module is recognized as an options module with access to State RAM
memory for data transfer

»  ProSoft Technology DeviceNet Configuration software allows for module
setup, configuration, diagnostics, and debugging.

= Configuration data is stored in non-volatile memory in the ProTalk Q module

= Local rack support: The module must be placed in the same rack as the
processor

= Multiple modules can be placed in a single rack

= Compatible with all common programming applications, including Unity Pro

XL and Concept.

= Unity and Quantum data types supported: %MW, %IW, 3X and 4X with
sample ladder and derived function blocks for Concept and Unity.

12.1.3 Hardware Specifications

Specification

Value

Power Consumption

DeviceNet Current Load: 50 mA (max.)
Backplane Current Load: 0.8A @ 5V dc max.

Communication Rates

125 Kbits/s, 250 Kbits/s, 500 Kbits/s

Messaging Capabilities

Master: Poll, strobe, COS, or cyclic
Explicit: Initiate and respond

Isolation

Optical isolation between:
Backplane and channel 1
1 MU resistor from Channels 1 to chassis

Immunity Radiated Fields

10V/m, 27...1000 MHz

Module Location

Quantum local I/O chassis

Network Address

00 to 63

Operating Temperature

0 to 60°C (32 to 140°F)

Storage Temperature

-40 to 85°C (-40 to 185°F)

Relative Humidity

5% to 95% (non-condensing)

Vibration

Sine vibration 4-100 Hz in each of the 3 orthogonal axes

Shock

30G, 11 mSec. in each of the 3 orthogonal axes

Dimensions (HxWxD), Approx.

270 x 30 x 170 mm
(10.6 x 1.2 x 6.7 in)

Weight

0.9 kg (1.9 Ib)

Certifications

UL, CE, C-Tick, CSA Class | Div 2 Hazardous

Page 190 of 220

ProSoft Technology, Inc.
August 11, 2008



Reference PTQ-DNET ¢ Quantum Platform
DeviceNet Scanner/Slave Module

12.1.4 Functional Specifications

Module has been tested and certified according to ODVA guidelines to guarantee
proper interoperability on a DeviceNet network.

= DeviceNet Data:
o Strobe, poll, COS, or cyclic /0O data
o Configurable data parameters include: Complete data mapping between
PLC scan and I/O image tables and DeviceNet devices
o Background poll rate
o Strobe or poll for each node

= PLC Processor-to-Scanner Communication

o Synchronous Transfer: 973 Input Words and 990 Output words, plus
status and control data

» Easy-to-use drag and drop configuration view via DeviceNet Configuration
Software PSW-DNET, with RS-232 DeviceNet adapter, PSFT-1784-PCD

= Unity Pro and Concept Function Blocks provided

» Electronic Keying allows the scanner to match device by device type,
vendor, product code and major revision for I/O exchange

* Embedded EDS - allows the EDS to be retrieved directly from the module

»= Slave Mode - allows the scanner to act as a slave to another scanner

= Auto Scan - enables the scanner to automatically generate a scan list of
devices on the network

= Supports CIP Explicit Messaging via PLC ladder logic

* Quantum 140 CPU 311 10 not supported

12.2 Understanding DeviceNet

12.2.1 About the DeviceNet Protocol

DeviceNet™ is a low-level network that provides connections between simple
industrial devices (sensors, actuators) and higher-level devices (controllers).
DeviceNet is based on the Common Industrial Protocol (CIP), and shares all the
common aspects of CIP with adaptations to fit the message frame size of
DeviceNet.

DeviceNet provides:

= A cost effective solution to low-level device networking
= Access to intelligence present in low-level devices
= Master/Slave and Peer-to-Peer capabilities

DeviceNet has two primary purposes:

» Transport of control-oriented information associated with low-level devices
= Transport of other information, which is indirectly related to the system being
controlled, such as configuration parameters.
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12.2.2 DeviceNet Architecture

The DeviceNet network supports multiple master systems with several slaves.
For more information refer to ODVA's Cable Guide and Volume 3: DeviceNet
Adaptation of CIP.

The following table shows the most important feature of DeviceNet:

DeviceNet Network Highlights

Type of Network

= Device Bus

Primary usage

= Motor Control Centers, Variable Speed Drives, Remote |/O applications
Physical Media

» Two Shielded twisted pairs in one shielded thick, thin or flat cable (one pair
for signal, one pair for power)

Power and Communications on same cable

= 24VDC power on power bus (multiple supplies may be used for additional
power or as backup). A separate 24VDC power supply for communication
bus is recommended.

Network Topology

= Bus with drops
Device Power Supply

= 24VDC on power bus
Wiring Types

= Thick Cable (ODVA Type Il cable), generally used for trunk cable

= Thin Cable (ODVA Type | cable), commonly used for drop cables

= Mid Cable (ODVA Type lll cable), used when more flexible drop cable is
needed

= Blue/White conductors for communications

» Red/Black conductors for power

Grounding aspects

= Ground only the power supply closest to the middle of the network
Terminators

= 121 ohm terminator at each trunk line end

Maximum Devices

= Up to 64 devices per segment

Maximum Distance (using Thick cable)

= Maximum Distance with repeaters 6,000 meters

Page 192 of 220 ProSoft Technology, Inc.
August 11, 2008



Reference PTQ-DNET ¢ Quantum Platform
DeviceNet Scanner/Slave Module

125Kbps

=  500m (1640 ft)
=  6m (20 ft) individual drop cable length
= 156m (512 ft) cumulative drop cable length

250Kbps

= 250m (820 ft)
=  6m (20 ft) individual drop cable length
=  78m (256 ft) cumulative drop cable length

500K bps

= 100m (328 ft)
=  6m (20 ft) individual drop cable length
=  39m (128 ft) cumulative drop cable length

* Thin cable may be used as trunk. Maximum distance is 100 meters, regardless
of data rate

Communication Methods

» Master/slave, multiple master, peer-to-peer, change of state or cyclic (uses
Producer/Consumer Paradigm)

Web Site
= www.odva.org

12.2.3 Physical Layer and Media Access

Use of CAN technology

Small size and low cost

Linear bus topology

Ability to operate at three data rates:

125 K baud up to 500 m maximum

250 K baud up to 250 m maximum

500K baud up to 100 m maximum

Various media containing both signal and power conductors
Low loss, low delay cable

Support of various media for drop line or trunk line

Support of drop lines as long as 6 m/20 feet

Support of as many as 64 nodes

Node removal without severing the network

Ability to support both isolated and non-isolated Physical Layers
simultaneously

= Support of sealed media

ProSoft Technology, Inc. Page 193 of 220
August 11, 2008



PTQ-DNET ¢ Quantum Platform Reference
DeviceNet Scanner/Slave Module

12.2.4 DeviceNet Basics

DeviceNet is a fieldbus system used for industrial automation, normally for the
control of valves, sensors and I/O units and other automation equipment. The
DeviceNet communication link is based on a broadcast oriented, communications
protocol, the Controller Area Network (CAN). This protocol has I/O response and
high reliability even for demanding applications.

Each DeviceNet segment can connect up to 64 devices. It is a four-wire system
delivering 8 amps at 24VDC, sufficient for field devices such as solenoid valves.
The four wires carry signal and power typically on a single cable. Multiple power
supplies can be used for redundancy and additional power requirements.

DeviceNet uses a trunk (bus) line with drop cables connecting devices. The trunk
line requires 121 ohm terminating resistors at each end of the trunk.

DeviceNet supports Master/Slave, Peer-to-Peer, and Multi-Master network
models. Data can be transferred on a cyclic or change of state basis using a
Producer/Consumer paradigm that conserves network bandwidth. DeviceNet is
very commonly used for communications from host systems to motor control
centers and variable speed drives.

DeviceNet has a user organization, the Open DeviceNet Vendor Association
(ODVA), which assists members of matters concerning DeviceNet. HMS is a
member of ODVA and also represented as a member of the DeviceNet
Conformance SIG.

I/O Data Exchange

Support for Strobe, Poll, Cyclic, and Change-of-State (COS) data exchange
methods.

PTQ-DNET DeviceNet Scanner supports the following operations:

Strobed - Multi-cast message starts off the scan cycle. Strobable slaves respond,
based on their latency.

Polled - Master interrogates each node according to the "polling list." Polls are
sent out even as strobe responses are being received, as bandwidth allows.

Cyclic - Devices report data on a user-configured time increment basis (input or
output). Cyclic data production is considered more efficient for applications with
slowly changing analog I/O.

Change-of-State (COS) - Device reports its data only when there is a change.
This is considered more efficient since only data changes are transmitted. It can
be used along with Poll or Strobe.

A DeviceNet product may behave as a Client, Server, or both. Up to 64 Node
Addresses, called Media Access Control Identifiers or "MAC IDs," can be
connected to a single DeviceNet network and the end-to-end network distances
that can be accommodated are dependent upon the speed of the network. A
DeviceNet running at a Baud Rate of 125 kbps can extend up to 500 meters
(1,640 feet) while a DeviceNet, running at a Baud Rate of 500 kbps, can only
extend to 100 meters (328 feet).
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12.3 General PTQ Module Overview
The PTQ module communicates with the processor over the backplane using
only the following two blocks of data:

* PTQ Input Data Block
=  PTQ Output Data Block

This section of the User Manual describes the data structures and transfer
mechanisms used to transfer data between the PTQ-DNET module and the
Quantum processor.

The following illustration shows the Input/Output Data Block Flow between the
Quantum processor and the PTQ-DNET Module.

Module Input Data Block

ety
CPU Wodule
Input = Imput
Avax Dat= Da= —]
D oa Mt
Backplane Dlrevt\;?fENQ |
= =
CPU Module i)
Dutput 1 Dutput
Data D=
Quantum PLC Data PTO-DNET Module
Memory

These two data blocks (Input Data and Output Data) consist of a data structure
that provides for the movement of:

Input Data image from DeviceNet Slave devices

Output Data image for writing to DeviceNet Slave devices

PTQ Module Configuration and Status (from PTQ to Quantum)
DeviceNet Messaging Explicit commands (from Quantum to PTQ)
DeviceNet Messaging Explicit responses (from PTQ to Quantum)

PTQ Input and Output Data Blocks

The PTQ-DNET module reads DeviceNet input data blocks from the Input
Register range of data memory (3xxx for Concept or %IW for Unity Pro). The
PTQ-DNET module writes DeviceNet output data to the Holding Register range
of data memory (4x for Quantum or %MW for Unity). The size and starting
register addresses of each data block is user configurable and must be specified
during the setup of the module with specific explicit message commands using
third party available configuration software such as Rockwell Automation's
RSNetWorx for DeviceNet Configuration Software. Refer to Mapping the
Scanners Memory Tables to State RAM (page 83)
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Normal Operation

The PTQ-DNET module's application code initiates the data transfers at the end
of every Quantum PLC ladder scan. As such, the PTQ-DNET module is able to
actively read and write the DeviceNet Polled, Cyclic, Change-of-State and
Strobed Input/Output data blocks in the appropriate locations.

12.3.1 PTQ Module Input Data Block

The scanner's input memory table supports up to 1024 words. The first 50 words
are reserved for status information from the module. This status information block
is defined in the table below. Mapping of the PTQ Scanner memory will be
discussed in Mapping the Scanners Memory Tables to State RAM (page 83).

Scanner Input Data Block

Word Offset Description

0 Module Status Word

1to 32 Explicit Messaging Response

33 to 36 Device Active Table

37 to 40 Device Communications Failure Table
41to 44 Device Autoverify Failure Table

4510 48 Device Idle Table

49 Scanner Scan Counter

50 to 1023 Device Input Data

Input Data Block Word 0: Module Status Word Details

Bits 0 through 4 of the Module Status Word indicate the current state of the
scanner module. When a Module Command Word command is sent to the
scanner module, the respective bits are set in the Module Status Word when the
command executes. Depending on network load, the scanner may take several
moments to detect network status changes.

Bit 6 indicates that device status tables should be read for more specific
information about which devices failed.

Bit 8 indicates that the device autoverify table should be read to determine which
device has incorrect device keying or an incorrectly configured data size in the
scanner's scan list.

The following Table 2 lists the bits of the Module Status Word and their
descriptions. The types of data returned in the DeviceNet Input Status area
include:
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Scanner Status Data: Input Word Offset 0
Module Status Word

Bit Number Bits Description
00 to 01 0 0 DeviceNet in Idle mode
0 1 DeviceNet in run mode
1 0 DeviceNet in fault mode
1 1 Reserved
02 to 03 Reserved
04 0 Enable DeviceNet
1 Disable DeviceNet
05 Reserved
06 0 No failures detected
1 DeviceNet device failure detected
07 0 Scanner Normal
1 Rebooted due to MCW from processor over backplane
08 0 No failures detected
1 DeviceNet autoverify failure detected
09 Reserved
10 0 No failures detected
DeviceNet communications failure detected
11 Reserved
12 0 No failures detected
1 DeviceNet duplicate node address failure
13 Reserved
14 0 Scanner installed in configured slot
1 Scanner not installed in configured slot
15 0 No Explicit message responses queued
1 Explicit message response queued (not implemented)

Module Status Word Bit Descriptions

Device in Idle Mode - The scanner does not map output data to the devices, but
keeps network connections to devices open so device failures can be detected.
Input data is returned from devices, and mapped into the scanner input table and
the discrete inputs. Outputs on the network are not under program control and
will be in their configured 'safe state.' The scanner must be in this mode to
perform configuration of the scanner database tables.

Device in Run Mode - The scanner module maps output data from its scanner
output table and discrete outputs to each device on the network. Inputs are
received and mapped into the scanner input table and discrete inputs. Outputs
on the network are under program control. Placing the processor into the STOP
mode places the scanner into IDLE MODE regardless of the state of the bits in
the module command register. Placing the processor into RUN mode causes the
state of the bits in the module command register to determine the scanner state.
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Device in Fault Mode - The scanner has stopped communicating with devices
on the network. No outputs or inputs are mapped. Outputs on the network are not
under program control. If the scanner was in run, devices will go to their fault
state.

Device Failure Detected - One or more of the devices in the scanner's scan list
has failed to communicate with the scanner. Refer to Device Active Table (page
87).

Autoverify Failure - One or more of the devices in the scanner's scan list is
returning an incorrect number of bytes of data in response to a strobe/poll,
according to the information stored in the scanner's scan list. Refer to Device
Autoverify Table (page 88)

Communications Failure - There is no communication on the port. Refer to
Device Communications Failure Table (page 87)

Duplicate Node Address Failure - There is another node with the same
address on the network.

Scanner Configuration Missing or Corrupted - Either the slot I/O addressing
mode is set to an illegal position or, the module addressing mode switch does not
match the value stored in the scanner's scan list.

Input Data Block Words 1 to 32: Explicit Messaging Response

Refer to Explicit Message Transaction Block (page 92).

Input Data Block Words 33 to 36: Device Active Table Details

The Device Active Table is a bitmap that assigns one bit to each device on the
network. The scanner assigns one bit to consecutive node addresses. If a bit is
set, the device at the node address is in the scanner's scan list and has
successfully communicated with the scanner. These bits are not cleared if the
slave node goes off-line. The bits are cleared by resetting the scanner.

Input Data Block Words Offset 37 to 40: Device Communications Failure Table
Details

The Device Communications Failure table is a bitmap that that assigns one bit to
each device on the network. The scanner assigns one bit to consecutive node
addresses. If a bit is set, the device at the node address is in the scanner's scan
list and is not present, not communicating, or failed autoverify.

Input Data Block Words Offset 41 to 44: Device Autoverify Failure Table Word
Details

The Autoverify Failure Table is a bitmap that assigns one bit to each device on
the network. The scanner assigns one bit to consecutive node addresses. If a bit
is set, the device at the node address is returning device keying or a data size
that does not match the keying or data size in the scanner's scan list.
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Input Data Block Input Words Offset 45 to 48: Device Idle Table

The Device Idle Table is a bitmap that assigns one bit to consecutive node
addresses. If a bit is set, the scanner received a valid DeviceNet idle indication
from the device at the node address. A device in idle mode does not return
updated I/O data to the scanner because the device is not in its run mode.

Input Data Block Input Word Offset 49: Scanner Scan Counter

The scanner increments this one-word counter whenever a scan of the
DeviceNet devices is completed. The counter rolls over when it reaches its
maximum value.

Input Data Block Input Words Offset 50: 1023 Scanner Input Data

The scanner programmatically moves this block of data from the module to the
processor's State RAM area defined by the setup procedures outlined in Mapping
the Scanner's Memory Tables to State RAM (page 83).

12.3.2 PTQ Module Output Data Block

The scanner's output memory table supports up to 1024 words. The first

33 words are reserved for control information to the module. This control
information block is defined in the table below. Mapping of the PTQ Scanner
memory will be discussed in Mapping the Scanners Memory Tables to State
RAM (page 83).

Scanner Output Data Block

Word Offset Description

0 Module Command Word
1to 32 Explicit Messaging Request
33 t0 1023 Device Output Data

Output Data Block Word 0 Module Command Word

To execute a command, you set the appropriate bits in the module command
word. This can be accomplished using the sample ladder and Function Blocks
provided with the product CD. When the scanner receives the command it
immediately executes it. You latch bits 0 through 5 in your program to maintain
the scanner's desired state.
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The following table outlines the module command word's bit numbers and
descriptions.

Module Command Word 0 Bit assignments

Bit Number Bits Operating Mode
X1 X0
00 to 01 0 0 DeviceNet in Idle mode
0 1 DeviceNet in Run mode
1 0 DeviceNet in Fault mode
1 1 Reserved
02 to 03 1 1 Reserved
04 0 Enable DeviceNet
1 Disable DeviceNet
05 Reserved
06 Reserved
07 0 Scanner Active
Scanner reboot
08 to 15 0 Reserved for future use

Module Command Word Bit 00 to 01 Descriptions

Operating Mode Bit 00 to 01 (0): Idle Mode

The scanner does not map output data to the devices, but keeps network
connections to devices open so device failures can be detected. Input data is
returned from devices, and mapped into the scanner input table and the discrete
inputs. Outputs on the network are not under program control and will be in their
configured 'idle state.' The scanner must be put into this mode to perform
configuration of the scanner scan list.

Operating Mode Bit 00 to 01 (1) Run Mode

The scanner module maps output data from its scanner output table and discrete
outputs to each device on the network. Inputs are received and mapped into the
scanner input table and discrete inputs. Outputs on the network are under
program control. Placing the CPU into STOP mode places the scanner into idle
mode regardless of the state of the bits in the module command word. Placing
the CPU into RUN mode causes the state of the bits in the module command
word to determine the scanner state.

Operating Mode Bit 00 to 01 (2): Fault Mode

The scanner stops communicating with devices on the network. No outputs or
inputs are mapped. Outputs on the network are not under program control. If the
scanner was in run, devices will go to their configured 'fault state.'
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Operating Mode Command Word 0: Bit 04: Enable DeviceNet

The DeviceNet channel is enabled for communication. This is the normal
operating state of the channel.

Operating Mode Command Word Offset 0: Bit 04: Disable DeviceNet

The DeviceNet channel is disabled for communication. No communication may
occur over this channel. Outputs on the network are not under program control. If
the scanner was in run, devices will go to their configured 'fault state." Numeric
error code 90 will occur when channel is disabled.

Operating Mode Command Word Offset 0: Bit 06: Scanner Active
This is the normal operating mode of the scanner.

Operating Mode Command Word Offset 0: Bit 07: Scanner Reboot

This command causes the scanner to reset as though the reset button had been
pressed. When this command is issued, all scanner communication stops for the
duration of the scanner's initialization sequence. Outputs on the network are no
longer under program control. If the scanner was in run, devices will go to their
configured 'fault state.

12.4 How the Processor and Scanner Module Manage Messages

Explicit message operations between the processor and the scanner always
originate in the processor. The PTQ Scanner module can only wait for the
processor to initiate the requests to the module. Once an Explicit Message
Request is sent to the module, a ladder logic program in the processor polls the
module for the transaction ID containing the Explicit Message Response for that
request.

Depending on the network load, the scanner could take a few seconds to
complete the request. When a response is loaded, bit 2 of the module status
register is set to 1. The program may have to poll the module a number of times
before the module returns a response. The module recognizes 1/0 data and
control as higher priorities over explicit messaging on DeviceNet. Message
lengths and slave device types impact transaction message completion times. If
the processor has queued multiple Explicit Message Transactions to the module
for multiple slave devices, the transactions with the slaves may not complete in
the order in which the requests were received. The slave responses are queued
in the order in which they are received. As response transactions are uploaded,
the processor's program matches the responses to the requests using the TXID
field.
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Explicit Messaging Diagram
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12.4.1 Explicit Message Program Control Limitations

The processor is always the DeviceNet client and the slave is always the
DeviceNet server.

A maximum of ten Explicit Message Request Transactions can be queued to
the module at any time. The module receives and deletes any additional
client/server requests with the execute command over the maximum of ten.

As transactions are removed from the queue and response transactions are
returned to the processor, additional transactions can be issued in their place, as
long as the total does not exceed ten.

The scanner module supports two transactions per upload and download.
If a slave device is not communicating at the time the module processes its
Request Transaction, the module will return an error status for that
transaction.

At a minimum, the module supports the following DeviceNet services in
Request Transactions:

Service Name: Service Code: Example:

Get_Attribute_Single  OE hex Upload a single parameter value from a device
Set_Attribute_Single 10 hex Download a single parameter value to a device
Get_Attribute_All 01 hex Upload all parameter values from a device
Set_Attribute_All 02 hex Download all parameter values to a device

All transactions are processed, therefore, any unused transactions must be
left blank.

Client/Server commands and requests with transaction IDs that are in use are
deleted by the module.

If a slave device returns a DeviceNet error in response to the request
downloaded from the processor, the module recognizes the error as a
successful transaction (status code =1).

A failure to respond to the request within the number of retries or timeout period
specified for the Explicit Message Connection is recognized by the module as an
error. The error code is returned in the status attribute of the transaction header.
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Status Code

Description

Ignore transaction block (block empty)

Transaction completed successfully

Transaction in progress (not ready)

Error - slave not in scan list

Error - slave offline

Error - DeviceNet port disabled/offline

Error - transaction TXID unknown

Error - slave not responding to request

Error - Invalid command code

Ol N|oO|lgO|bh[lWID|~]|O

Error - Scanner out of buffers

N
o

Error - Other Client/server transaction in progress

—_
-

Error - could not connect to slave device

-
N

Error - response data too large for block

-
w

Error - invalid port

—
N

Error - invalid size specified

15

Error - connection busy

16 to 255

Reserved

12.5 Install the 1784-PCD DeviceNet Interface

Note: The following steps show you how to build the project in RSNetWorx for DeviceNet from
Rockwell Automation. This is not intended to provide detailed information on using RSNetWorx, or
debugging your programs. Please refer to the documentation for your processor and Rockwell
Automation documentation for RSNetWorx for DeviceNet.
Note: Additional installation information can be obtained directly from the 1784-PCD manual
provided with the hardware PCMCIA interface. The below example illustrates installing the PCD

with Windows XP

1 |Install the 1784-PCD in the Laptop PCMCIA slot. You will need the 1784-
PCD and the 1784-PCD drivers.
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Found New Hardware Wizard will display.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

‘windows will search for curent and updated software by
looking on your computer, on the hardware installation CO, or on
the Windows LJadate Web site [with your permission).

Eead ouw privacy policy

Can'windows connect to 'Windows pdate to search for
software?

" Yes, this time anly
7 e, now and every time | connect a device
' Mo, not this time

Click Mest to continue.

< Back I Mest > I Cancel |

2 Select No, not at this time to load the 1784-PCD drivers. Select Next >
button.

Found New Hardware Wizard

Thiz wizard helps vou install software for:

Allen-Bradley 1784-PCD Series C

\j If your hardware came with an installation CD
~2i=? or floppy dizk. insert it now.

‘what do you want the wizard to do?

" Inatall the software automatically (Fecommended)

& |nstall from a list or specific location [Advanced)

Click MNext ko cotinue.

< Back I Mext > I Cancel

3 Select Install from a list ..., then Select Next > button.
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4 Browse to the folder containing the 1784-PCD driver files.

Found New Hardware Wizard

Please choose your search and installation options. .

% Search for the best driver in these locations.

Uze the check boxes below ta limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

¥ Search removable media [floppy. CD-ROM...)

I~ Include thiz location in the search:
| | Browse |

Dot search. | will chaose the driver o install

Choosze this option to select the device driver from a list. Windows does not guarantee that
the driver you chooze will be the best match for your hardware.

< Back I Mext > I Cancel |

5 Click the Next > button, the installer will begin to load the drivers.

Found New Hardware Wizard

Please wait while the wizard installs the software... .

lﬂ Allen-Bradley 1784-PCD Series C

e, bl

Selting a system restore point and backing up old files in
caze your system needs to be restored in the future,

< Back [ Ent LCancel
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6 After the drivers have loaded the following screen will display. Click the Finish

button.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished installing the software for:

E Allen-Bradley 1784-PCD Series C

Click Fimish to close the wizard.

< Back I Finizh I Caricel

12.5.1 Loading the RSLinx drivers for 1784-PCD

Note: This part of the setup reviews the setup of the RSLinx driver and assumes RSLinx software

has been installed.

1 In RSLinx software select Communications - Configure Drivers. Select the
DeviceNet Driver for 1784-PCD.

"Available Drriver Types:

2 Again select the Allen-Bradley 1784-PCD and then click the Select button.

DeviceNet Driver Selection - RSLinx DeviceNet-2

ROCKWELL
SOFTWARE

Available DeviceMet Drivers:

X

Allen-Bradley 1770 FD
Allen-Bradley 1771-5SDMNPT
Allen-Bradley 1747-5DMPT
Allen-Bradley 1784-PCIDS

Allen-Bradley 1784-PCD

Select |

Cancel
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This action opens the 1784-PCD Driver Configuration dialog box.

1784-PCD Driver Configuration =10]x]
—_—mm

Allen-Bradley 1784-PCD Driver
Copyright [c] 2002 Rockwell Automation
Criver DLL Wersion: 4.03
Femel Mode Driver Version: 4.03
Spstem: Windows xP

— PCD Device Setup

S erial Mumb 00317080 Device Properties
erial Mumber -
ID

X Device Mumber
DeviceMet Port Setup
Mode Address I ﬂ Memary BaselffachDD

[ Zuto Addiess Interrupt Mumber I?

Metwork Baud Rate |125 'I Firrnwaare Revision I'I 004

ok I Cancel | Test Card |
V¥ Activate Diagnostic Window On Emror Diagnostics |

Thiz part iz not curently in use.

3 Select the Node address and baud rate your network requires. For
diagnostics purposes of the 1784-PCD, you can click the Test Card and
Diagnostics buttons.

The interface will require DeviceNet Power, please review the installation and
setup guide for DeviceNet,

If the 1784-PCD is not connected to the network and does not have power to
the connector, the following diagnostics screen will automatically appear.

[= DIAGNOSTICS for 1784-PCD Driver o ] |

1784-PCD Driver Configur ation I Ewents and Eguntersl

Aller-Bradley 1784-PCD Diriver
Copyright [c] 2002 Rockwell Automation
Criver DLL “ersion: 4.03

Kerel Mode Driver Version: 4.03
Syztem: Windows XP

— PCD Device Setup

Serial Mumber Device Properties

Device Mumber — [g

0031 7CAD
—Devicetlet Part Setup—————— Mernory Baselffafcﬂﬂﬂ
|B2
Mode Address Interrupt Mumber |7

Metwork Baud R ate |1 23k Firrnware Fesigion |1.004

V¥ Reactivate This Diagnostic Window On Emor

~STATUS
Disconnected: No DeviceNet Power!

You should resolve the issue before proceeding on to the next step. Please
refer to the 1784-PCD manual.
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When power is restored to the network and 1784-PCD connector the
following screen will appear.

=i

1784-PCD Drriver Configuration | Ewents and Countersl

Allen-Bradley 1784-FPCD Driver
Copyright [c] 2002 R ockwell Autamation
Drriver DLL Verzion: 4.03
K.emel Mode Driver Version: 4.03
Spstern: Windows <P

r~PCD Device Setup Device Properties
Serial Mumbear |0031 FCAD Dlevice Mumber ID

— Devicellat Port Setup——————————— Memory BaselffafCUUD
|B2
Mode Address Interupt Mumber |7

Metwork Baud Rate I‘I 25K Firmware: Fresision |1.004

¥ Fieactivate This Diagrostic window On Emor

~STATUS
Connected and functioning properly.

L« [

4 You can close this window. If any diagnostic conditions occur the screen will
automatically appear.

12.6 Frequently Asked Questions

How do | configure the module?

The PTQ-DNET requires a simple to use DeviceNet Configuration Software,
ProSoft Technology part number PSW-DNET to make it operational (or other
DeviceNet Configuration Software).

What software do | need to configure my Processor logic?

The design of the module should be software independent and for many
installations minimal or possibly no ladder will be required. However, Function
Blocks have been designed to be used with Concept and Unity Pro programming
applications.

Does the module work in a remote rack?

The module is designed to be located in the chassis with the PLC and will not
operate in a remote chassis. If your application requires remote placement of the
communication device you should investigate the other members of the ProSoft
Technology family such as the ProLinx gateway solutions.

Can | use the module in a hot backup system?

Support for Hot Backup may be available in the module. Normally the software
provides a check box to select the module for Hot Backup, otherwise please call
our technical support group to determine if Hot Backup is available for the
module.
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13 Support, Service & Warranty

In This Chapter

0,

% How to Contact Us: Technical SUpport.........cccccceeveeeiiiiiiieeee e 209
+ Return Material Authorization (RMA) Policies and Conditions............. 210
% LIMITED WARRANTY

9,

ProSoft Technology, Inc. (ProSoft) is committed to providing the most efficient
and effective support possible. Before calling, please gather the following
information to assist in expediting this process:

1 Product Version Number
2 System architecture
3 Network details

If the issue is hardware related, we will also need information regarding:

1 Module configuration and contents of file

o Module Operation
o Configuration/Debug status information
o LED patterns

2 Information about the processor and user data files as viewed through and
LED patterns on the processor.
3 Details about the serial devices interfaced, if any.

13.1 How to Contact Us: Technical Support

Internet Web Site: http://www.prosoft-technology.com/support
(http://www.prosoft-technology.com/support)

E-mail address: support@prosoft-technology.com
(mailto:support@prosoft-technology.com)

Asia Pacific

+603.7724.2080, support.asia@prosoft-technology.com
(mailto:support.asia@prosoft-technology.com)

Languages spoken include: Chinese, English

Europe (location in Toulouse, France)

+33 (0) 5.34.36.87.20, support. EMEA@prosoft-technology.com
(mailto:support.emea@prosoft-technology.com)

Languages spoken include: French, English
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North America/Latin America (excluding Brasil) (location in California)

+1.661.716.5100, support@prosoft-technology.com (mailto:support@prosoft-
technology.com)

Languages spoken include: English, Spanish

For technical support calls within the United States, an after-hours answering
system allows pager access to one of our qualified technical and/or application
support engineers at any time to answer your questions.

Brasil (location in Sao Paulo)

+55-11-5084-5178 , eduardo@prosoft-technology.com (mailto:eduardo@prosoft-
technology.com)

Languages spoken include: Portuguese, English

13.2 Return Material Authorization (RMA) Policies and Conditions

The following RMA Policies and Conditions (collectively, "RMA Policies") apply to
any returned Product. These RMA Policies are subject to change by ProSoft
without notice. For warranty information, see "Limited Warranty". In the event of
any inconsistency between the RMA Policies and the Warranty, the Warranty
shall govern.

13.2.1 All Product Returns:

a) In order to return a Product for repair, exchange or otherwise, the
Customer must obtain a Returned Material Authorization (RMA) number
from ProSoft and comply with ProSoft shipping instructions.

b) In the event that the Customer experiences a problem with the Product for
any reason, Customer should contact ProSoft Technical Support at one of
the telephone numbers listed above (page 209). A Technical Support
Engineer will request that you perform several tests in an attempt to
isolate the problem. If after completing these tests, the Product is found to
be the source of the problem, we will issue an RMA.

c) All returned Products must be shipped freight prepaid, in the original
shipping container or equivalent, to the location specified by ProSoft, and
be accompanied by proof of purchase and receipt date. The RMA number
is to be prominently marked on the outside of the shipping box. Customer
agrees to insure the Product or assume the risk of loss or damage in
transit. Products shipped to ProSoft using a shipment method other than
that specified by ProSoft or shipped without an RMA number will be
returned to the Customer, freight collect. Contact ProSoft Technical
Support for further information.

d) A 10% restocking fee applies to all warranty credit returns whereby a
Customer has an application change, ordered too many, does not need,
etc.
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13.2.2 Procedures for Return of Units Under Warranty:

A Technical Support Engineer must approve the return of Product under
ProSoft's Warranty:

a) A replacement module will be shipped and invoiced. A purchase order will
be required.

b) Credit for a product under warranty will be issued upon receipt of
authorized product by ProSoft at designated location referenced on the
Return Material Authorization.

e Ifadefectis found and is determined to be customer generated, or if the
defect is otherwise not covered by ProSoft's Warranty, there will be no credit
given. Customer will be contacted and can request module be returned at
their expense.

13.2.3 Procedures for Return of Units Out of Warranty:

a) Customer sends unit in for evaluation

b) If no defect is found, Customer will be charged the equivalent of $100
USD, plus freight charges, duties and taxes as applicable. A new
purchase order will be required.

c) If unitis repaired, charge to Customer will be 30% of current list price
(USD) plus freight charges, duties and taxes as applicable. A new
purchase order will be required or authorization to use the purchase order
submitted for evaluation fee.

The following is a list of non-repairable units:

3150 - All

3750

3600 - All

3700

3170 - All

3250

1560 - Can be repaired, only if defect is the power supply
1550 - Can be repaired, only if defect is the power supply
3350

3300

1500 - All

O OO O OO O0OO0OOo0OOoOOo

13.2.4 Purchasing Warranty Extension:

a) ProSoft's standard warranty period is three (3) years from the date of
shipment as detailed in "Limited Warranty (page 212)". The Warranty
Period may be extended at the time of equipment purchase for an
additional charge, as follows:

e Additional 1 year = 10% of list price
e Additional 2 years = 20% of list price
e Additional 3 years = 30% of list price
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13.3 LIMITED WARRANTY

This Limited Warranty ("Warranty") governs all sales of hardware, software and
other products (collectively, "Product") manufactured and/or offered for sale by
ProSoft, and all related services provided by ProSoft, including maintenance,
repair, warranty exchange, and service programs (collectively, "Services"). By
purchasing or using the Product or Services, the individual or entity purchasing or
using the Product or Services ("Customer") agrees to all of the terms and
provisions (collectively, the "Terms") of this Limited Warranty. All sales of
software or other intellectual property are, in addition, subject to any license
agreement accompanying such software or other intellectual property.

13.3.1 What Is Covered By This Warranty

a) Warranty On New Products: ProSoft warrants, to the original purchaser,
that the Product that is the subject of the sale will (1) conform to and
perform in accordance with published specifications prepared, approved
and issued by ProSoft, and (2) will be free from defects in material or
workmanship; provided these warranties only cover Product that is sold as
new. This Warranty expires three years from the date of shipment (the
"Warranty Period"). If the Customer discovers within the Warranty Period
a failure of the Product to conform to specifications, or a defect in material
or workmanship of the Product, the Customer must promptly notify
ProSoft by fax, email or telephone. In no event may that notification be
received by ProSoft later than 39 months. Within a reasonable time after
notification, ProSoft will correct any failure of the Product to conform to
specifications or any defect in material or workmanship of the Product,
with either new or used replacement parts. Such repair, including both
parts and labor, will be performed at ProSoft's expense. All warranty
service will be performed at service centers designated by ProSoft.

b) Warranty On Services: Materials and labor performed by ProSoft to repair
a verified malfunction or defect are warranteed in the terms specified
above for new Product, provided said warranty will be for the period
remaining on the original new equipment warranty or, if the original
warranty is no longer in effect, for a period of 90 days from the date of
repair.

13.3.2 What Is Not Covered By This Warranty

a) ProSoft makes no representation or warranty, expressed or implied, that
the operation of software purchased from ProSoft will be uninterrupted or
error free or that the functions contained in the software will meet or
satisfy the purchaser's intended use or requirements; the Customer
assumes complete responsibility for decisions made or actions taken
based on information obtained using ProSoft software.
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b) This Warranty does not cover the failure of the Product to perform
specified functions, or any other non-conformance, defects, losses or
damages caused by or attributable to any of the following: (i) shipping; (ii)
improper installation or other failure of Customer to adhere to ProSoft's
specifications or instructions; (iii) unauthorized repair or maintenance; (iv)
attachments, equipment, options, parts, software, or user-created
programming (including, but not limited to, programs developed with any
IEC 61131-3, "C" or any variant of "C" programming languages) not
furnished by ProSoft; (v) use of the Product for purposes other than those
for which it was designed; (vi) any other abuse, misapplication, neglect or
misuse by the Customer; (vii) accident, improper testing or causes
external to the Product such as, but not limited to, exposure to extremes
of temperature or humidity, power failure or power surges; or (Vviii)
disasters such as fire, flood, earthquake, wind and lightning.

c) The information in this Agreement is subject to change without notice.
ProSoft shall not be liable for technical or editorial errors or omissions
made herein; nor for incidental or consequential damages resulting from
the furnishing, performance or use of this material. The user guide
included with your original product purchase from ProSoft contains
information protected by copyright. No part of the guide may be duplicated
or reproduced in any form without prior written consent from ProSoft.

13.3.3 Disclaimer Regarding High Risk Activities

Product manufactured or supplied by ProSoft is not fault tolerant and is not
designed, manufactured or intended for use in hazardous environments requiring
fail-safe performance including and without limitation: the operation of nuclear
facilities, aircraft navigation of communication systems, air traffic control, direct
life support machines or weapons systems in which the failure of the product
could lead directly or indirectly to death, personal injury or severe physical or
environmental damage (collectively, "high risk activities"). ProSoft specifically
disclaims any express or implied warranty of fitness for high risk activities.

13.3.4 Intellectual Property Indemnity

Buyer shall indemnify and hold harmless ProSoft and its employees from and
against all liabilities, losses, claims, costs and expenses (including attorney's
fees and expenses) related to any claim, investigation, litigation or proceeding
(whether or not ProSoft is a party) which arises or is alleged to arise from Buyer's
acts or omissions under these Terms or in any way with respect to the Products.
Without limiting the foregoing, Buyer (at its own expense) shall indemnify and
hold harmless ProSoft and defend or settle any action brought against such
Companies to the extent based on a claim that any Product made to Buyer
specifications infringed intellectual property rights of another party. ProSoft
makes no warranty that the product is or will be delivered free of any person's
claiming of patent, trademark, or similar infringement. The Buyer assumes all
risks (including the risk of suit) that the product or any use of the product will
infringe existing or subsequently issued patents, trademarks, or copyrights.
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a) Any documentation included with Product purchased from ProSoft is
protected by copyright and may not be duplicated or reproduced in any
form without prior written consent from ProSoft.

b) ProSoft's technical specifications and documentation that are included
with the Product are subject to editing and modification without notice.

c) Transfer of title shall not operate to convey to Customer any right to make,
or have made, any Product supplied by ProSoft.

d) Customer is granted no right or license to use any software or other
intellectual property in any manner or for any purpose not expressly
permitted by any license agreement accompanying such software or other
intellectual property.

e) Customer agrees that it shall not, and shall not authorize others to, copy
software provided by ProSoft (except as expressly permitted in any
license agreement accompanying such software); transfer software to a
third party separately from the Product; modify, alter, translate, decode,
decompile, disassemble, reverse-engineer or otherwise attempt to derive
the source code of the software or create derivative works based on the
software; export the software or underlying technology in contravention of
applicable US and international export laws and regulations; or use the
software other than as authorized in connection with use of Product.

f) Additional Restrictions Relating To Software And Other Intellectual
Property

In addition to compliance with the Terms of this Warranty, Customers
purchasing software or other intellectual property shall comply with any
license agreement accompanying such software or other intellectual
property. Failure to do so may void this Warranty with respect to such
software and/or other intellectual property.

13.3.5 Disclaimer of all Other Warranties

The Warranty set forth in What Is Covered By This Warranty (page 212) are in
lieu of all other warranties, express or implied, including but not limited to the
implied warranties of merchantability and fitness for a particular purpose.

13.3.6 Limitation of Remedies **

In no event will ProSoft or its Dealer be liable for any special, incidental or
consequential damages based on breach of warranty, breach of contract,
negligence, strict tort or any other legal theory. Damages that ProSoft or its
Dealer will not be responsible for included, but are not limited to: Loss of profits;
loss of savings or revenue; loss of use of the product or any associated
equipment; loss of data; cost of capital; cost of any substitute equipment,
facilities, or services; downtime; the claims of third parties including, customers of
the Purchaser; and, injury to property.

** Some areas do not allow time limitations on an implied warranty, or allow the exclusion or
limitation of incidental or consequential damages. In such areas, the above limitations may not
apply. This Warranty gives you specific legal rights, and you may also have other rights which vary
from place to place.
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13.3.7 Time Limit for Bringing Suit

Any action for breach of warranty must be commenced within 39 months
following shipment of the Product.

13.3.8 No Other Warranties

Unless modified in writing and signed by both parties, this Warranty is
understood to be the complete and exclusive agreement between the parties,
suspending all oral or written prior agreements and all other communications
between the parties relating to the subject matter of this Warranty, including
statements made by salesperson. No employee of ProSoft or any other party is
authorized to make any warranty in addition to those made in this Warranty. The
Customer is warned, therefore, to check this Warranty carefully to see that it
correctly reflects those terms that are important to the Customer.

13.3.9 Allocation of Risks

This Warranty allocates the risk of product failure between ProSoft and the
Customer. This allocation is recognized by both parties and is reflected in the
price of the goods. The Customer acknowledges that it has read this Warranty,
understands it, and is bound by its Terms.

13.3.10 Controlling Law and Severability

This Warranty shall be governed by and construed in accordance with the laws of
the United States and the domestic laws of the State of California, without
reference to its conflicts of law provisions. If for any reason a court of competent
jurisdiction finds any provisions of this Warranty, or a portion thereof, to be
unenforceable, that provision shall be enforced to the maximum extent
permissible and the remainder of this Warranty shall remain in full force and
effect. Any cause of action with respect to the Product or Services must be
instituted in a court of competent jurisdiction in the State of California.
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