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Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and
operation of this equipment before you install, configure, operate, or maintain this product. Users are required to
familiarize themselves with installation and wiring instructions in addition to requirements of all applicable codes, laws,
and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are required
to be carried out by suitably trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may be
impaired.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from the
use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and
requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or

liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or
software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation,
Inc., is prohibited.

Throughout this manual, when necessary, we use notes to make you aware of safety considerations.

WARNING: Identifies information about practices or circumstances that can cause an explosion in a hazardous environment,
which may lead to personal injury or death, property damage, or economic loss.

ATTENTION: Identifies information about practices or circumstances that can lead to personal injury or death, property
damage, or economic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the consequence.

> D>

IMPORTANT Identifies information that is critical for successful application and understanding of the product.

Labels may also be on or inside the equipment to provide specific precautions.

SHOCK HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that dangerous
voltage may be present.

BURN HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces may
reach dangerous temperatures.

ARCFLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people to
potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL
Regulatory requirements for safe work practices and for Personal Protective Equipment (PPE).

> B> >

Allen-Bradley, ArmorBlock, ControlLogix, FactoryTalk, GuardLogix, GuardShield, Logix5000, PowerFlex, Rockwell Software, Rockwell Automation, RSLogix, SafeZone, Stratix 6000, Stratix 8000, Studio 5000, Trojan, and

VersaView are trademarks of Rockwell Automation, Inc.

Trademarks not belonging to Rockwell Automation are property of their respective companies.



Summary of Changes

This manual contains new and updated information. Changes throughout this
revision are marked by change bars, as shown to the right of this paragraph.

New and Updated This table contains the changes made to this revision.
Information Topic Page
Studio 5000™ Logix Designer application is the rebranding of RSLogix™ 5000 7
software
Added new modules 1732E-16CFGM12P5QCR, 1732E-16CFGM12P5QCWR, 13,25,27,52
1732E-12X4M12P5QCDR
Added data definition table for instance 106 26
Added status indicator descriptions for new modules 54

Rockwell Automation Publication ENET-ATO01B-EN-P - August 2013 3



Summary of Changes

Notes:
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Preface

Studio 5000 Environment

Additional Resources

The Studio 5000 Engineering and Design Environment combines engineering
and design elements into a common environment. The first element in the Studio
5000 environment is the Logix Designer application. The Logix Designer
application is the rebranding of RSLogix 5000 software and continues to be the
product to program Logix5000™ controllers for discrete, process, batch, motion,
safety, and drive-based solutions.

r N
Rockwell Software 7

Studio 5000

Create Open Explore

T New Project Existing Project Help
- From Import Sample Project Release Notes
From Sample Project From Upload About
Recent Projects i
& Sept_Test @ integrated_Motion_Co & August_2012

The Studio 5000 environment is the foundation for the future of Rockwell
Automation® engineering design tools and capabilities. This environment is the
one place for design engineers to develop all of the elements of their control
system

These documents contain additional information concerning related products
from Rockwell Automation.

Resource Description

Industrial Automation Wiring and Grounding Guidelines, Provides general guidelines for installing a Rockwell

publication 1770-4.1 Automation industrial system.

Product Certifications website, http://www.ab.com Provides declarations of conformity, certificates, and
other certification details.

You can view or download publications at

http:/www.rockwellautomation.com/literature/. To order paper copies of

technical documentation, contact your local Allen-Bradley distributor or
Rockwell Automation sales representative.
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Notes:
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Chapter 1

EtherNet/IP QuickConnect Overview

Topic Page
Architecture 9
Requirements 12
QuickConnect Sequence 15
Application Considerations 15

EtherNet/IP QuickConnect technology enables EtherNet/IP devices to quickly
power up and join an EtherNet/IP network. Typical implementations include the
following:

o A robotic application where a robot arm quickly exchanges tools to switch
tasks

o A pallet application where a large frame consisting of many I/O modules
moves down an assembly line and connects to different controllers at
different locations on the line

Architecture A QuickConnect system consists of two sides: a controller side and a tool side.

The controller side can include some of these components:
o Robot with a tool-changing coupler
¢ Robot controller
o Managed EtherNet/IP switch
o EtherNet/IP communication modules
o EtherNet/IP network
o EtherNet/IP-based I/O modules

The tool side typically consists of multiple tools that include these components:
e A tool-changing coupler
o EtherNet/IP network
o EtherNet/IP-based I/O modules with QuickConnect capability

For supported Rockwell Automation products and system guidelines, refer to
Table 1 on page 13.
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10

Figure 1 shows a typical QuickConnect configuration for a robotic application.
There are many other devices required for robot operation not shown in the
y q

figure.

Figure 1- Configuration for a Robotic Application

Y
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Figure 2 shows a typical QuickConnect configuration for use in a body shop.

Figure 2 - Configuration for a Pallet Application
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Requirements

Power
Supply

An EtherNet/IP QuickConnect system requires an electrical lock signal. The
electrical lock signal indicates that the tool changer has applied power to the tool.
This is a hard-wired signal that must be implemented by the system builder. This
signal must run from the tool changer back to the control system and must be
connected to a digital input module. This signal is the event that starts the

QuickConnect sequence.

Figure 3 - Example System Components
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EtherNet/IP QuickConnect Overview  Chapter 1

In addition to an electrical lock signal, a QuickConnect system requires the
system components in the table below.

Table 1 - QuickConnect System Components

Component Supported Rockwell Automation Products

Controller ControlLogix® controllers:
» 1756-L6x
o 1756-L7x

GuardLogix controllers:
o 1756-L6xS
o 1756-L7xS

All controllers require firmware revision 20.001 or later.

EtherNet/IP managed switch on the controller side Stratix 6000 switches:

« 1783-EMS04T

« 1783-EMSO8T

Stratix 8000 switches:

« 1783-MS06T or 1783-MS10T

« 1783-RMS06T or 1783-RMS10T
« 1783-MX08T or 1783-MX08F

EtherNet/IP communication modules ControlLogix communication modules:
« 1756-EN2T with firmware revision 4.003
« 1756-ENBT with firmware revision 6.002

A maximum of 20 EtherNet/IP-based 1/0 modules with ArmorBlock® 1/0 modules:
QuickConnect capability on the tool side 1732E-16CFGM12QCR

« 1732E-16CFGM12QCWR
IMPORTANT: A connection time of 500 ms with 20 o 1732E-12x4M1 ZQgDR

QuickConnect modules is supported with only a 1732E-16CFGM12P5QCR
ControlLogix 1756-L7x controller and 1756-EN2T 1732E-16CFGM12P5QCWR

communication module. For average connection times 1732E-12X4M12P5QCDR

per number of modules, see Average Timing with
Rockwell Automation Products on page 50.

For network topology and architecture restrictions on the
tool side, see Table 2 on page 14.

Application logic that uses generic CIP Messages to inhibit | Studio 5000 Logix Designer application, version 21.00.00

and uninhibit 1/0 modules or later I
or

RSLogix 5000 software, version 20.01.02
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Table 2 lists additional system guidelines.

Table 2 - QuickConnect System Guidelines

System Component Guideline
Tool side devices + Use a preconfigured, static IP address for the devices. This removes DHCP/BOOTP cycle
time.

« Configure the devices for 100 Mbps, full-duplex operation in both the switch and the
end-node device.

» (Configure the devices to not autonegotiate and to not use Auto-MDIX.
« Use straight-through EtherNet/IP cables on the devices.
» (onnect the devices in a linear topology. Ring topology is net supported.

Switches + Make sure an EtherNet/IP managed switch on the controller side remains powered on
atall times. Only the tool side is subject to power cycling. This is important so that the
switch does not block communication to and from devices.

+ Ifan EtherNet/IP switch on the tool side is required, use a device with an embedded
switch because these power up more quickly.

Data « 1/0 data sizes must remain the same when nodes on a new device use the same IP
address. If the 1/0 sizes are different, then the nodes need unique IP addresses.

+ (onfiguration data sizes must remain the same when nodes on a new device use the
same IP address. The configuration can change, but changes must be done by the
application.

Communication + A QuickConnect I/0 module issues a gratuitous ARP message announcing its presence
on the network. The module continues to issue the gratuitous ARP message every
25 ms for a maximum of 40 times (1 second) until an I/0 connection is established.

+ The module issues a TCP close when it receives a forward close message. Otherwise,
connections can stay open for several seconds before they time out.

Controllers + Upon receiving the electrical lock signal, the controller waits for a module-specific
delay period and then uninhibits the QuickConnect module to open an 1/0 connection.

« The controller stores the device start-up time. You can use the power-up time in the
device electronic data sheet (EDS) file to delay the connection establishment procedure
by that amount of time.

» InaGuardLogix safety system, connections being maintained by the controller have no
effect on the QuickConnect time.

Performance Requirements

The time it takes to establish a connection depends on the end device:
o An EtherNet/IP QuickConnect module powers up in <300 ms.

o An EtherNet/IP controller and network infrastructure establishes
connection in < 200 ms. See Table 11 on page 50 for sample
ControlLogix, GuardLogix, and ArmorBlock QuickConnect
performance.
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QuickConnect Sequence

Application Considerations

The sequence of operations in a QuickConnect application is as follows.
1. The controller inhibits current connections to QuickConnect modules,
and the robot arm physically disengages the current tool.
The robot arm physically attaches to a new QuickConnect module.
3. The new QuickConnect module powers up.

4. The controller acknowledges a successtul attachment to a new tool via an
electrical lock signal.

5. Upon receiving the electrical lock signal, the controller waits for the
devices to start up before uninhibiting a new set of I/O connections and
then connects to the new QuickConnect module.

6. When all connections are established, the robot is ready for operation.

The following applications affect QuickConnect performance. For additional
troubleshooting and optimization considerations, refer to Chapter 4.

Application

Consideration

QuickConnect 1/0 modules in a ControlLogix or GuardLogix
control system with a firmware revision prior to 20.001

QuickConnect performance cannot be expected.
System performance is better than a standard system with no QuickConnect I/0 modules, but this configuration is not

Standard I/0 modules in a control system with firmware
revision 20.001 that has QuickConnect disabled

recommended for QuickConnect applications.

More than 20 QuickConnect modules in the system

QuickConnect performance cannot be expected.
This is not recommended for QuickConnect applications faster than 500 ms.

QuickConnect modules in a ControlLogix enhanced
redundancy system

QuickConnect performance cannot be expected.
Enhanced redundancy systems do not support QuickConnect applications.

Replacing a failed QuickConnect module with another
QuickConnect module

When replacing a failed module, make sure the QuickConnect feature is enabled. The default setting for QuickConnect
varies depending on the module. See page 22 for instructions on enabling QuickConnect for an ArmorBlock 1/0 module.

Replacing a failed QuickConnect I/0 module with a standard
1/0 module

Even if the electronic keying accepts the replacement module, QuickConnect performance cannot be expected.

Connecting to a QuickConnect module for the first time

QuickConnect performance cannot be guaranteed on the first connection of a QuickConnect module.
QuickConnect performance is guaranteed only for second and subsequent connections.

Rockwell Automation Publication ENET-ATO01B-EN-P - August 2013
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Notes:
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Chapter 2

Enable QuickConnect with ArmorBlock
1/0 Modules

Topic Page
Configure QuickConnect Modules with the Studio 5000 Environment 17
Configure QuickConnect Modules without the Studio 5000 Environment 25
Add Application Logic 29
Configure a Stratix 8000 Switch 33
Configure a Stratix 6000 Switch 37
cOnfigure Qui(k(:onne(t To configure QuickConnect modules with the Studio 5000 environment, follow
. h .
Modules with the Fhese steps
Studio 5000 Environment 1. In the Studio 5000 launcher, under Create, click New Project.
Rockwell Software
Studio 5000
Create Open Explore
h‘— — MNew Project Existing Project Help

From Import Sample Project Release Motes

- = - rom Sample Project From Upload About
Recent Projects

‘7

B steatix B APEx_Lsb B} ArmorBloc B IFaFxOFaF_1758_Eve
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2. On the New Project dialog box, do the following.

a. Select a supported controller:
e 1756-L6x ControlLogix
e 1756-L7x ControlLogix
e 1756-L6xS or 1756-L7xS GuardLogix
b. In the Name field, type a name for the project.

c. In the Location field, note the location for the project or to change the
location, click Browse and select a location.

d. Click Next to configure the controller.

Logix Search X

I Compactlogix™ 5370 Controller
4 Controllogix® 5570 Controller

1756-L71 Controllogix® 5570 Controller
1756-L72 Controllogix® 5570 Controller
1756-L73 Controllogix® 5570 Controller
1756-L74 Controllogix® 5570 Controller
1756-L75 Controllogix® 5570 Controller

GuardLogix® 5570 Safety Controller
R5Legix™ Emulate 5000 Controller
SoftLogix™ 5800 Controller

Name: QuickConnect

Location: fer

Rockwell Automation Publication ENET-AT001B-EN-P - August 2013



Enable QuickConnect with ArmorBlock I/0 Modules  Chapter 2

3. On the Project Configuration dialog box, complete the fields below and

click Finish.

Field Action

Chassis Choose the type of chassis for the controller.

Slot Enter the slot number for the controller:
« 1756 controllers occupy a numbered slot in the chassis and can be placed

inany slot.

» GuardLogix controllers occupy two adjoining slots.

Security Authority Choose No Protection or FactoryTalk® Security to establish the authority to
authenticate all users of this controller.
(Optional). Check the checkbox below the pull-down menu to use only the
type of security you specified for authentication and authorization.

Description Type a description of the controller project.

Redundancy Enabled Leave the checkbox cleared.
QuickConnect is not supported in enhanced redundancy systems.

|

&» New Project

SRR
Project Configuration

QuickConnect (W21, 1756-L75 ControlLogix® 5570 Controller)

Chassis: [1?56—15.10 10-5lot Controllogix Chassis
Slot:

Security Authority: [Nu Protaction

Use only the selected Security Authority for authentication and
authorization

Description:

[C] Enable redundancy

4. In the Controller Organizer, right-click the backplane and choose New
Module.

Controller Organizer > 1 X
w3 Controller QuickConnect

[ Tasks

[F3 Motion Groups

[T Add-On Instructions

=& 1o Configuration
=® 11756 Backplane, 1756-A10
:J New Medule... M,

Discover Modules...

Paste Ctrl+V
Properties Alt+Enter
Print 3
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5. On the Select Module Type dialog box, select the 1756-ENBT or
1756-EN2T communication module and click Create.

Select Module Type

Catalog | Module Discovery I Favorites

Enter Search Text for Modufe Tipe...

Hide Filters &

(]
g
i

Module Type Vendor Fitters
Allen-Bradley
Hardy Instruments, Inc
Moalex Incomporated
Pheenix Digital Corporation
T ] »

Module Type Category Fitters

| »
- HEEE E

m

Anzlog
Communication
Controller
Digital

-

w Catalog Mumber Description Vendor Category
1756-DHRIO 1756 DH+ Bridge/RID Scanner Allen-Bradley Communication
1756-DNB 1756 DeviceNet Scanner Allen-Bradley Communication |ﬂ
1756-EN2F 1756 10/100 Mbps Ethemet Bridge, Fiber Media Mlen-Bradley Communication
1756-ENZT 1756 10/100 Mbps Bthemet Bridge, Twisted-Pair Media ~ Allen-Bradley Communication
1756-EN2TR 1756 10/100 Mbps Ethemet Bridge. 2-Port, Twisted-F...  Allen-Bradley Communication
1756-EN3ITR 1756 10/100 Mbps Bthemet Bridge, 2-Port, Twisted-P...  Allen-Bradley Communication -

4 m ] 3

77 of 128 Module Types Found Add to Favorites

[ Close on Create [ Create] [ Close ] [ Help ]

6. On the New Module dialog box, complete the fields below and click OK.

Field Action

Name Type a unique name for the local communication module.

Description Type a description for the local communication module.

Ethernet Address Click the method for setting a unique IP address to identify the communication

module on the network.
For more information about setting the IP address, refer to the online Help.

Slot Enter the slot for the communication module.

General™ |Conned.ion I RSMNetWaonc | Module Info I Intemet Protocal I Part Corfiguration I Time S:mc|

Type: 1756-EN2T 1756 10/100 Mbps Ethemet Bridge, Twisted-Pair Media -

Vendor: Allen-Bradley
Parent: Local

Name: Local_EN2T (7) Private Network: 192.168.1.

Ethemet Address

Description: @) IP Address:

(7) Host Name:

Revision: 51

Blectronic Keying: Compatible Module

Rack Connection: None

Module Definition

Time Sync Connection: None

Status: Creating
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The communication module appears in the I/O configuration tree.

Controller Organizer > 1 X
@~ Controller QuickConnect

[:l Tasks

3 Motion Groups

3 Add-On Instructions

-3 170 Cenfiguration
- 1756 Backplane, 1756-A10

(=M W [0]1756-EN2T Local EN2T

== Ethernet

7. To add a QuickConnect ArmorBlock I/O module to the network,
right-click Ethernet and choose New Module.

Controller Organizer - X
£ £ Controller QuickConnect
-3 Tasks
+-(23 Motion Groups
3 Add-On Instructions
.3 Data Types
[ Data Logs
-3 Trends
=83 /0 Configuration
&£ 1756 Backplane, 1756-A10
5 f] [0]1756-EN2T Local_EN2T

..... fla [1]1?55_|_7| ] New Module... % |
Discover Modules...

Paste Ctrl+V

Print 3

8. On the Select Module Type dialog box, expand Digital, select one of the
these modules, and click Create:

e 1732E-12X4M12QCDR

e 1732E-16CFGM12QCR

o 1732E-16CFGM12QCWR
« 1732E-16CFGM12P5QCR
e 1732E-16CFGM12PSQCWR
o 1732E-12X4M12PSQCDR
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Select Module Type

Catalog | Module Discovery I Favorites |

Clear Filters Hide Filters 2

Module Type Category Fitters i Module Type Vender Fiters

Communication ul AMlen-Bradley
Communications Adapter Cognex Comporation
Controller Endress+Hauser
Digital FLIR Systems

- 000 m

w (Catalog Number Description Vendor Category

1732E-12X4M12GCDR 12 Point Input/4 Point Qutput 24V DC Quick Connect ... Allen-Bradley Digital
1732E-16CFGM12 EtherMet/IP 16 Point Self-corfiguring 24VDC Alen-Bradley Digital
1732E-16CFGM12QCR 16 Point 24V DC Seff-Corfiguring Quick Connect, 2-Pot  Allen-Bradley Digital
1732E-16CFGM12QCWR 16 Point 24V DC Self-Corfiguring Quick Connect Weld...  Allen-Bradley Digital
1732E-16CFGM12R 16 Point 24V DC Seff-Configuring, 2-Port Alen-Bradley Digital
1732E-16CFGM12W EtherNet/IP WeldBlock 16 Point Seff-configuing 24VDC  Allen-Bradley Digital

| [ r

15 of 300 Medule Types Found Add to Favorites

[] Close on Create Create

9. From the General tab of the New Module dialog box, complete the fields

below.
Field Action
Name Type a unique name for the 1/0 module.
Description Type a description for the /0 module.
Ethernet Address Click the method for setting a unique IP address to identify the I/0 module on the
network.
For more information about setting the IP address, refer to the online Help.

T IS

General |Connediun I Cuick Connect | Madule Info | Fault/Program Action | Configuration I Intemet Protocol | Port Corfiguration | Netwolkl

Type: 1732E-16CFGM12QCR 16 Point 24V DC Seff-Configuring Quick Connect, 2-Port
Vendor: Allen-Bradley
Parert Local_EN2T Ehremaiiitem
Name: | () Private Network: 192.168.1.
Description: - @ IP Address:
T () Host Name:
Module Defintion
Revision: i1
Blectronic Keying Compatible Module
Connection: Data
Status: Cresting [ ok | [ cancel | [ Heb

10. Click the QuickConnect tab.
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11. Check the Enable QuickConnect checkbox and click OK.

T I |
General | Connection | Quick Connect” | Module Info | Fault/Program Action | Configuration [ Intemet Protocel | Port Configuration | Netwark |
| In a system in which a module is connected and disconnected as part of normal operation, Quick Connect can result in significanty
reduced connection times. Module and network parameters must be set to spedfic values to use Quick Connect. Read related
product documentation before using Quick Connect.
@ Quick Connect Power Up Delay time: This module can accept connections 300ms after power is applied.
Enable Quick Connect
DANGER. Potential Connection Interruption.
+ 4, when Quick Connect is used, IfO data is exchanged before Duplicate IP detection is completed.
Duplicate IP addresses wil interrupt connection(s) to this module. Connections to the duplicate address node may be broken.
® Quick Connect automatically sets all Ethernet ports as follows:
Speed = 100 Mbps
Duplex = Full
Auto-negotiate = Off
Automatic Cross-Over Cable Detection (Auto-MDIX) = off
if BootP or DHCP is configured, Quick Connect changes the configuration to manual, and retains the current IP Address.
Status: Creating [ ok ][ caesl | [ Heb

The QuickConnect ArmorBlock I/O module appears in the I/O

configuration tree.

Controller Organizer ~ 1 X

[F3 Controller QuickConnect

(3 Tasks

23 Motion Groups

(3 Add-On Instructions

7 Data Types

(3 Data Logs

3 Trends

-3 /O Configuration
=3 1756 Backplane, 1756-A10

5. 8 [0]1756-EN2T Local EN2T

BE?E Ethernet

f) 1756-EM2T Local_EM2T
1732E-16CFGMI 2QCR/A QC_ArmorBlock

12. Right-click the controller and choose Properties.

Centreller Organizer ~ 0 x
[ Controller GuickConnect
771 Tasks
[T Motion Groups
3 Add-On Instructions
[ Data Types
i..[I3 DatalLogs
3 Trends
=131 I/0 Configuration
£ 1756 Backplane, 1756-A10
Y. ) [0]1756-EN2T Local_EM2T
-#z Ethernet
B 1756-EM2T Local EM2T
fl 1732E16CFGMIL2QCR/A QC_ArmorBlock

- Mew Module...

Discover Modules...

& Cut Ctrl+ X
Copy Ctrl+C
2 Paste Ctrl+V

Delete Del
Cross Reference Ctri+E

| Properties | Alt+Enter

Log
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13. Click the Advanced tab.

14. Set these properties:

o Inthe System Overhead Time Slice field, enter a recommended starting
value of 30%.

e Click Run Continuous Task.

IMPORTANT  These settings are recommended starting points. You can adjust the
time slice percentage for your specific application, such as if you are
running periodic or large, continuous tasks. However, increasing the
time slice percentage beyond 30% has not been shown to improve
connection time.

For more information about time slice settings, refer to the online Help
for the controller’s Add-on Profile (AOP).

@ Controller Properties - QuickConnect =] @
| Redundancy I Monvolatile Memaory I Memory I Securi Data Logging Alarm Log
| General I Major Faults I Minor Faults I Date/Time | Advanced” SFC Bxecution Project

Cortroller Fault Handler:  enones

Power-Up Handler: <none> i
System Overhead = .
Time Slice: £’ =/

During unused System Overhead Time Slice
@ Run Continuous Task

() Reserve for System Tasks, eg Communications

[ Match Project ta Contraller

Serial Number: |0

[ Allow Consumed Tags to Use RP| Provided by Producer

ok | Cance |[ My |[ Heb
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Configure QuickConnect

Modules without the

Studio 5000 Environment

If you are using ArmorBlock I/O modules with a robot controller instead of a
ControlLogix or GuardLogix controller, you can configure the modules for a
QuickConnect I/O connection by using the procedures below.

Topic Page
Configure a 1732E-16CFGM12QCR, 1732E-16CFGM12QCWR, 25
1732E-16CFGM12P5QCR, or 1732E-16CFGM12P5QCWR Module

Configure a 1732E-12x4M12QCDR or 1732E-12X4M12P5QCDR Module 27

Configure a 1732E-16CFGM12QCR, 1732E-16CFGM12QCWR,
1732E-16CFGM12P5QCR, or 1732E-16CFGM12P5QCWR Module

To Configure a1732E-16CFGMI12QCR, 1732E-16CFGM12QCWR,
1732E-16CFGM12P5QCR, or 1732E-16CFGM 12P5QCWR module without
the Studio 5000 environment, follow these steps.

1. Configure a generic Ethernet profile in a controller application with the
following connection points.

Parameter Assembly Instance (destination) | Connection Size in Bytes (input)
Input (T-> 0) 5 2

Output (0> T) 35 2

Configuration 103 10

Your profile can appear similar to the example below.

B Module Properties: Local EN2T {(ETHERNET-MODULE 1.1)

General | Connection | Module Info
Type: ETHERMET-MODULE Generic Ethernet bModule
“endor: Allen-Bradley
Parent: Local EM2T
Mame: OC_16CFG Connection Parameters
Azzembly .
Description: || Instance: Size:
Input: 5 2 o I8t
Output: ES 2 | ighi
C F t:
omm Ferma Configuratior: | 103 1o o [Bbit)
Addrezs / Host Mame
(=) IP Address: 192 0168 . 1 . 183
() Host Name:
Statuz: Offline [1]8 ] ’ Cancel
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2. Refer to the data definition tables below to configure the module, and then
cycle power to start the module in QuickConnect mode.

Table 3 - Instance 5—Produced

Produce Byte | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0
0 In7 In6 In5 In4 In3 In2 In1 In0
1 In15 In14 In13 In12 In11 In10 In9 In8

Table 4 - Instance 35—Consumed 16 Point Output

Consumed Byte | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0

0 Out7 Out6 Out5 Out4 Out3 Out2 Out1 Out0

1 Out15 Out14 Out13 Out12 Out11 Out10 Out9 Out8
Table 5 - Instance 103—Configuration Input/Qutput

Produce Byte | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

0 Reserved RN

1 Reserved

2 Reserved

3 Reserved

4 Group 0 Input OFF_ON Delay Filter (low byte)

5 Group 0 Input OFF_ON Delay Filter (high byte)

6 Group 0 Input ON_OFF Delay Filter (low byte)

7 Group 0 Input ON_OFF Delay Filter (high byte)

8 Reserved IV_G0 1A_GO FV_G0 FA_GO

9 Reserved QuickConnect?

(1) Configuration Revision Number. Set to 1 to configure the QuickConnect attribute.
FA_Gx = Fault Action Group. 0 = Apply Fault Value; 1= Hold Last State.
IA_Gx = Idle Action Group. 0 = Apply ldle Value; 1= Hold Last State.
FV_Gx = Fault Value Group. 0 = Off.
IV_Gx = Idle Value Group. 1=0n.
(2) QuickConnect: 1= Enabled; 0 = Disabled.

Instance 106 in Table 6 applies to only the 1732E-16CFGM12QCR, 1732E-16CFGM12QCWR,
1732E-16CFGM12P5QCR and 1732E-16CFGM12PSQCWR modules.

Table 6 - Instance 106—Produced

Produce Byte | Bit7 | Bit6 Bit 5 | Bit4 | Bit 3 Bit 2 Bit 1 Bit0

0 Reserved (must be 0)

1 Reserved (must be 0)

2 Reserved (must be 0)

3 Reserved (must be 0)

4 In7 In6 In5 In4 In3 In2 In1 In0

5 In15 In14 In13 In12 In11 In10 In9 In8

6 Reserved Output power
present

7 Reserved
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Configure a 1732E-12x4M12QCDR or 1732E-12X4M12P5QCDR Module

To configure a 1732E-12x4M12QCDR or 1732E-12X4M12P5QCDR module
without the Studio 5000 environment, follow these steps.

1. Configure a generic Ethernet profile in a controller application with the
following assembly instance numbers and connection points.

Parameter Assembly Instance (destination) | Connection Size in Bytes (input)
Input (T 0) 151 1
Output (0> T) 137 2
Configuration 12 12

Your profile can appear similar to the example below.

Bl Module Properties: Local ENZT (ETHERNET-MODLLE 1.1)

General |Eonneclion todule Info
Type: ETHERMET-MODIILE Generic Ethernet Module
Wendor: Allen-Bradiey
Parent: Local EM2T
Name: |HC1 2t Connection Parameters
Azzembly .
Deescription; Instance: Size:
Output: 137 [Bbit]
Carnm Format:
Canfiguration: | 112 12 2| [B-hit)
Address / Host Mame -
@ Paddess [ 192 . 163 . 1 . 8 | [ ]
() Host Mame: | | I:'
Status: Dffine [ ok ][ cancel |

2. Refer to the data definition tables on page 28 to configure the module, and
then cycle power to start the module in QuickConnect mode.
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Table 7 - Instance 151—Produced 12 Point Input/4 Point Output/Status

Produce Byte | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0
0 Reserved (must be 0)
1 Reserved (must be 0)
2 Reserved (must be 0)
3 Reserved (must be 0)
4 In7 In6 In5 In4 In3 In2 In1 In0
5 Reserved In1 In10 In9 In8
6 Reserved InOW5 InOW4 InOW3 InOW2 InOW1 InOWO
7 Reserved InSC5 InSC4 InSG3 InSC2 InSC1 InSCO
8 Reserved OutNL3 OutNL2 OutNL1 OutNLO
9 Reserved 0utSG3 OutSQ2 OutSC1 OutSCo
10 OutPwr Reserved
InOW = Input Open Wire
InSC = Input Short Circuit
OutNL = Output No Load = Output Open Load
0utSC = Output Short Circuit
OutPwr = Auxiliary Output Power Present
Table 8 - Instance 137—Consumed 4 Point Output with Reset
Consumed Byte | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0
0 Reserved Out3 Out2 Out1 Out0
1 Reserved Reset3 Reset2 Reset1 Reset0
Table 9 - Instance 112—Configuration 12 Input/4 Output/Status
Produce Byte | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0
0 Reserved RN
1 Reserved
2 Reserved
3 Reserved
4 Group 0 Input OFF_ON Delay Filter (low byte)
5 Group 0 Input OFF_ON Delay Filter (high byte)
6 Group 0 Input ON_OFF Delay Filter (low byte)
7 Group 0 Input ON_OFF Delay Filter (high byte)
8 0_LTCH Reserved IV_GO IA_GO FV_GO FA_GO
9 Reserved Enabled In OW5 | Enabled InOW4 | Enabled InOW3 | Enabledin OW2 | Enabled InOW1 | Enabled In OW0
10 Reserved Enabled OutNL3 | Enabled OutNL2 | Enabled OutNLT | Enabled Out NLO
n Reserved QuickConnect?

(1) Configuration Revision Number. Set to 1 to configure the QuickConnect attribute.
FA_Gx = Fault Action Group. 0 = Apply Fault Value; 1= Hold Last State.
IA_Gx = Idle Action Group. 0 = Apply Idle Value; T=Hold Last State.
FV_Gx = Fault Value Group. 0 = Off.
IV_Gx = Idle Value Group. 1= 0On.
0_LTCH = Output Diagnostic Latch. 0 = Auto Reset; T = Latch.
Enable In OW x = Enabled Output No (Open) Load x. 0 = Off; 1= Enable.
En Out OL x = Enabled Output No (Open) Load x. 0 = Off; 1 = Enable.

(2) QuickConnect: 1= Enabled; 0 = Disabled.

28
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Add Application Logic

Request_to_nhibit_GC_Modules
J1E

G _BlockONS .0

Add ladder logic to inhibit and uninhibit QuickConnect I/O modules:

e Run this logic in a periodic task with a recommended 10 ms update rate.

o The logic examples shown configure two ArmorBlock I/O modules.

Modify the code as needed to configure as many as 20 ArmorBlock I/O
modules.

A connection time of 500 ms with 20 QuickConnect modules is
supported with only a ControlLogix 1756-L7x controller and
1756-EN2T communication module. For average connection times per
number of modules, see Average Timing with Rockwell Automation

Products on page 50.

IMPORTANT

Inhibit and Power Down

Add this logic to inhibit and power down the QuickConnect modules.

1. Rung0: Inhibit the modules.

Before making a tool change, you must uninhibit the QuickConnect
ArmorBlock I/O modules mounted to the tool before powering down.
Use a GSV (Mode) instruction to monitor the present state of the modules
and one SSV (Mode) instruction per module to inhibit the modules.

The input condition to start the inhibit process must come from an
external input. For example, as the robot is traveling back to change out the
tool, this input condition must be enabled. By the time the tool is being
changed, the modules are inhibited and can proceed to powering down the
tool and modules.

1

[ons]

S QC_ArmorBlockiMode 2 QC_ArmorBlockiMode 2 S
Get System Yalue JE L Set System Yalue
Class Mame Module Clazz Mame Module
Instance Mame ©C_ArmarBlockl Instance Mame @C_ArmarBlock1
Aftribute Mame Mode Attribute Mame Mode
Dest QC_ArmaorBlock] Mode Source  GQC_ArmorBlock!Mode
1€ 4 &
S @C_ArmorBlockZMode 2 QC_ArmorBlock2Mode .2 S
Get System Yalue JE L Set System Yalue —
Class Mame Module Clazz Mame Module
Instance Mame QC_ArmarBlock2 Instance Mame QC_ArmarBlock2
Adtribute Mame Mode Aftribute Mame Mode
Dest QC_ArmorBlock2Mode Source  GQC_ArmorBlock2Mode
1€ 4 &
Powver_Down_Recuest
L
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2. Rung 1: Verify the modules are inhibited.
After the modules have been inhibited, verify that the modules have
indeed been inhibited. Use one GSV (Entry Status) instruction per
module. When the Entry Status value equals a decimal value of 24576, the
module can be disconnected from the robotic arm and powered down.
Power_Down_Request ) Ty
JF Get System Yalug Masked Move
Class Mame odule Source QC_ArmorBlockl CnxnStatus
Instance Mame  GC_ArmorBlock] 24576 &
Adttribute Name EntryStatus Mask AG#f000
Dest @C_ArmorBlock] CrxnStatus
24576 & Dest QC_ArmorBlock] Status
24576 &
Ecill GC_Block1 _Inhibited
— Equal
Source & QC_ArmorBlock] Status
24576 &
Source B QZ_ArmorBlockinhibit
24576 &
S il
—1 et System “alue Mazked Move —
Class Mame Mocule Source @C_ArmorBlock2CnxnStatus
Instance Mame  GC_ArmarBlock2 24576 &
Adttribute Name EntryStatus Mask AG#f000
Dest @C_ArmorBlock2CnxnStatus
24576 & Dest QC_ArmorBlock2Status
24576 &
Ecill GC_Block2_Inhibited
— Equal
Source & GC_ArmorBlock2Status
24576 &
Source B GC_ArmorBlockinhibit
24576 €
3. Rung2: Power down the modules.
This rung verifies that all the modules have been inhibited and powered
down. The tool and modules can be physically disconnected from the
robotic arm.
Powver_Down_Reguest  QC_Block]_Inhibited  QC_Block2_Inhibited All_QC_ArmorBlocks_Inhibited
JE JE JE L
1 1 1
Powverup_Reguest
L
Request_to_nhibit_GC_Modules
il
Powver _Down_Request
<l
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EC

it Than or Egl (2==8)

Source A QC_ArmarBlockPovwerUpTimer ACC
o

GIC_BlockONS.2

Uninhibit and Power Up

Add this logic to uninhibit and power up the QuickConnect I/O modules.

1.

Rung 3: Power up the modules.

Once the tool and module is connected, an external input module sends an
electrical lock input signal. On receipt of the signal, start a timer to keep
track of how long the tool and modules have been connected.

Every QuickConnect ArmorBlock I/O module has a delay time embedded
in its electronic data sheet (EDS) file. This delay time is the amount of
time the module takes to power up. The module takes about 300 ms to
fully power up before establishing a connection to the controller.

Electrical_Lock_Input  Powwerup_Recuest T
I E = F Timer On Delay CER
Timer QC_ArmorBlockPower JpTimer
Prezet 40000 &~ DN —
Accum 0 &

Rung 4: Uninhibit the modules.

When the Timer. Acc is greater then or equal to the module delay time
(300 ms), use an SSV (Mode) instruction to uninhibit the module. Use a
GSV (Mode) instruction to verify the mode of the module at powerup.

«

Source B QC_Block]PowverUpTime

300 &

I 1
fons]

= Qc_ArmorBlockTMode 2 QC_ArmorBlocklhode 2 .
Get System Valug 3 E 4l Set System Value
Class Mame Module Clazs Mame Maciule
Instance Mame  QC_armorBlock! Instance Mame QC_ArmarBlock1
Aftribute Mame hiode Aftribute Mame hode
Dest QC_ArmorBlock] kode Source  QC_ArmatBlock1Mode

4 4 -

S QC_ArmorBlock2Mode 2 QC_AnmorBlock2hoce .2 -

1 et System Value 4 E il Set System Value ——
Class Mame Module Clazs Mame Madule
Instance Mame QC_ArmorBlock2 Instance Mame  QC_ArmorBlock2
Attribute Mame Mode Aftribute MName Mode
Dest QC_ArmorBlock2hiocde Source  QC_ArmarBlock2Mode

4« 4 «
Power_Up_Request
(L
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3. (Optional) Rung 5: Verify the modules are uninhibited.

After the modules have been uninhibited, verify that the modules have
indeed been uninhibited. Use one GSV (Entry Status) instruction per
module. When the Entry Status value equals a decimal value of 16384, the
module has been uninhibited.

Poweer_Lp_Request Sy bl ol
JE Get System Value Masked Mave
Clazs Mame odule Source QC_ArmorBlock 1 CrxnStatus
Instance Mame  QC_ArmarBlockl 24576 €
Attribute Mame ErtryStatus Mask 16#1000
Dest @C_ASrmorBlock] CnxnStatus
24576 & Dest QC_ArmorBlock Status
24576 &
Ecll G _ArmorBlock] _Connected
— Equal
Source A QC_ArmorBlock! Status
24576 €|
Source B @C_ArmorBlockinhibit2
16354 &
S ol ot
— Get System Value Masked Move —
Class MName Mocule Source QC_ArmorBlock 2CnxnStatus
Instance Mame  QC_ArmarBlock2 2457E &
Attribute Mame ErtryStatus Mask 16#1000
Dest @C_ArmorBlock2CnxnStatus
24576 & Dest QC_ArmorBlock2Ststus
24576 &
il QC_ArmorBlock?_Connected
—— Enjual
Source & GQC_ArmorBlock2Status
24576 &
Source B QC_ArmorBlockinhibit2
16354 €
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cOnfigure a Configure the Stratix 8000 switch to optimize the performance of the
Stratix 8000 Switch connection between QuickConnect I/O modules and the controller:
o Run Express Setup to apply a static IP address to the switch and apply
required global parameters, as described in Run Express Setup on page 34.

o Apply the switch settings in Table 10 for optimal performance. For more
information about port configuration, refer to Configure QuickConnect

Ports on page 35.

IMPORTANT  Forall QuickConnect applications, we recommend that you use unicast routing
and not multicast routing.

Table 10 - Stratix 8000 Switch Settings

Configuration Settings

Configuration per port Use the Port Settings page of the Device Manager Web interface to apply the
following settings for each QuickConnect port:

+ 100 Mbps speed

« Full duplex

+ Auto-MDIX disabled

Use the Smartports page of the Device Manager Web interface to apply the
Multiport Automation Device port role to each QuickConnect port. These
recommended port settings are automatically applied via the Multiport
Automation Device port role:

«  Alarm profile ab-alarm

« Service policy input CIP-PTP_Traffic

« Spanning-tree PortFast

« (isco Discovery Protocol (CDP) disabled

+ Load interval 30

QoS These recommended QoS settings are automatically applied via the Multiport
Automation Device port role:

»  Sir-queue bandwidth share 11940 40

« Priority—queue out

» MLS QoS trust dscp

VLAN If you are not using the native VLAN (Default-1), configure the following by
using the Device Manager Web interface:

« Switch port access VLAN

« Switch port trunk native VLAN
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Be aware that when you run Express Setup and apply the Multiport Automation
Device port role, the following Stratix 8000 features are enabled by default.
Depending on your environment, you can adjust the default settings for these
features:

o Alarm profile ab-alarm

e Service-policy input CIP-PTP_Traffic

o Common Industrial Protocol (CIP)

o CIP Enable

o CIP Security

e Precision Time Protocol (PTP)

o Rapid Spanning Tree Protocol (RSTP)

o IGMP querier

e Quality of Service (QoS)

o Virtual Trunking Protocol VTP-Transparent mode

e Unidirectional Link Detection (UDLD)

o Logging

o Error Disable
For more information about Stratix 8000 parameters, see the Stratix 8000 and
Stratix 8300 Ethernet Managed Switch User Manual, publication 1783-UMO003.
Run Express Setup
Use Express Setup to apply these requirements to your switch:

o A static IP address and password

o Initial configuration, including required global parameters

IMPORTANT  Ifyou are using an existing switch that has already been configured, you must
still run Express Setup to make sure global parameters required for a
QuickConnect application are properly applied to the switch.
Express Setup uses the Device Manager Web interface to enable you to configure
initial network settings. For step-by-step instructions on running Express Setup,
see the Stratix 8000 Ethernet Managed Switches Installation Instructions,
publication 1783-IN00S.
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Configure QuickConnect Ports

Each Stratix 8000 switch port that connects to a QuickConnect I/O module

must use these port settings:
e 100 Mbps speed
o Full duplex
e No Auto-MDIX

e Multiport Automation Device port role

To configure ports from the Device Manager Web interface, follow these steps.

Open a web browser.

Type the IP address of the Stratix 8000 switch.

Expand the Configure folder and select Port Settings.

1.
2.
3. Leave the user name blank and enter the password.
4.
5.

Configure the following port settings for each port that connects to a
QuickConnect ArmorBlock I/O module and click Submit.

All other ports that do not connect to QuickConnect modules can use the

default settings.

Field Action

Speed Choose 100.

Duplex Choose Full.

Auto-MDIX Clear the checkbox to disable Auto-MDIX.

In the figure below, port 1 is configured for a QuickConnect module.

Stratix sooo™
@ Allen-Bradiey Rockwell
Automation
- = &)
@REF"E“‘ L Print EJLEQE"” ,)HE"’ Session: Standard | Secured
Uptime: 21 minutes Click the Front Panel image to expand it. Next refresh in 31 seconds
[FFoTWE0T o Anendradiey
Prna 10 stranix sooo™ .'
Wiew: | Status v || | R . y
P D5
Move the pointer over the ports for more information,
Status: o Overall svitch operation is Nermal. ~ Get Details
Contents Port Settings
Expand Minimize
Port Description Enable Speed Duplex Auto-MDIX MediaType
[} Dashbozrd
Fal/1 V] hd hd A
S5l Configura = Quick Connect 100 Full B
[7) smartports Fal/z Auto v Auto v WA
Fort Settings
0] = Fa1/3 Auto * Auto | ¥ WA
[F) Express Setup
(M) veans e Auto ¥ Auto | ¥ WA
[0 sume Gilf1 Auta Auto ¥ /A Auto ¥
[1) Etherchannels
Gil/2 Auta Auto (¥ n/A Auto v
[ pree
[ pre
[ rer
[F) 1P Addresses

[9) Restart / Reset

2 Monitor

24 vaintenance

Copyright ® 2007 Rockwell Automation, Inc.
All Rights Reserved.
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@ Allen-Bradley

6. Under the Configure folder, select Smartports, apply the Multiport

Stratix sooo™

@Rafrash &Print =Z|Legend ?Halp

Automation Device role to each QuickConnect port, and click Submit.

TIP If the Multiport Automation Device role is unavailable from the
pull-down menu, make sure your switch is running firmware revision
12.2(58)SE2 or later.

Rockwell
Automation

Session: Standard | Secured

Uptime: 7 minutes

Contents

Expand Minimize
[) pashbozrd
&3 configurs
[0 smartports
[F) Port Settings
[7) Express setup
@ vians
(1) sume
[F) Etherchznnels
[ pHer
[® pre
[@ rer
[5) 17 Addresses
[0 Restart / Reset
(54 Monitor

R

Status: o Overall svitch operation is Harmal.

Smartporis

Click the Front Panel image to expand it. Mext refresh in 29 seconds

[1T83-M306T o Amen-Dradiey b
rhna BT swanxne™ [BH] 1
Miew: | Status v || | amm .2
o+
© — w

PHEE
o
Move the pointer over the ports for more information.

Get Details

- Recommended Port Setup

-
&

1. Select a port rola: |m Multiport Automnation Devica 3]

2. Click = port to apply the selected port role. [] Apply the selected port role for all ports

Customize
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Configure a
Stratix 6000 Switch

Configure the Stratix 6000 switch to optimize the performance of the

connection between ArmorBlock I/O modules and the controller.

IMPORTANT  1/0 devices do not support the QoS protocol in the Stratix 6000 switch.

Use these port settings for optimal performance:
e 100 Mbps speed
e Full Duplex mode

¢ No negotiation

These Stratix 6000 configuration parameters also aid in the QuickConnect
connection time:

o IGMP snooping
o IGMP querier

For more information on the Stratix 6000 parameters, see the Stratix 6000
Ethernet Managed Switch User Guide, publication 1783-UMO001.

Access the Stratix 6000 Web Interface

You can configure the Stratix 6000 switch for a QuickConnect application by
using the Web interface. The instructions below provide the default IP address
and password for accessing the Web interface. For information about how to set
the switch’s IP address and password, refer to the Stratix 6000 Ethernet Managed
Switch User Manual, publication 1783-UMO001.

To access the Web interface for the switch, follow these steps.

1. Connect the switch to your computer’s LAN card.

This connection is required before you can access the home page. For
information about how to establish this connection, see the Stratix 6000
Ethernet Managed Switch Installation Instructions, publication

1783-IN004.

2. Open your web browser once the connection is established.

3. In the address bar of your web browser, type your switch's IP address.
The default IP address is 192.168.1.1.

4. From the user name and password dialog box, leave the user name empty
and type PASSWORD in the Password field, which is the default,

case-sensitive password.
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Apply an IP Address to a New Stratix 6000 Switch

To apply a static IP address to your managed switch, follow these steps.

1. Find an available IP address on your subnet.

2. Connect the switch to your computer’s LAN card.

For additional information, refer to the Stratix 6000 Ethernet Managed
Switch Installation Instructions, publication 1783-IN004.

3. Access the Web interface for the switch, as described in Access the Stratix
6000 Web Interface on page 37.

4. From the navigation pane, expand the Basic Configuration folder and click
Network Configuration to display the Network Configuration tab.

5. Complete the fields as described below.

Field Action

IP Address Type your new IP address.

Subnet Mask Change the default subnet mask if needed.

Default Gateway Change the default gateway if needed.

BOOTP Client Choose Off to prevent dynamic IP address assignment.

Primary Name Server If you are using host names on the network, type the DNS server
address. A DNS server is typically required for the email function.

Name Resolution (DNS) If you are using host names on the network, choose On.

LRLECT]  1783-EMSO8T/A

Rockwell
Automation

Expand Minimize Hetwark Configurstion “_Set Security N Miscellansous

[ Home
[ ogin
&3 Basic Configuration
[8) Hetvork Configuration
[B) set Security
[ mizcsllznzcus
(23 Network Services Setup
54 pi=gnostics
(24 switch Configurstion
[E) send an Email

Network Interface

1P Address

Subnet Mask

Default Gatevay
BOOTP Client

Brimary Hame Server
Secondary Name Server

Name Resolution (DNS)

Apply Changes
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6. Click Apply Changes to change the IP and subnet addresses.

IMPORTANT The switch does not load the new IP and subnet address until
power is cycled.

7. Cycle power.

Once the IP and subnet addresses are changed, you must cycle power to
load the new addresses. You can cycle power remotely through the
management interface by expanding the Diagnostics folder and clicking
Controller Restart. This restarts the switch and does not restart the
controller. All communication through the switch is interrupted.

Configure QuickConnect Ports

For optimum performance, apply these settings to each port that connects to a
QuickConnect ArmorBlock I/O module:

e 100 Mbps speed
o Full duplex

¢ No negotiation

If you are usinga VLAN other than the default VLAN (Default - 1), refer to the
Stratix 6000 Ethernet Managed Switch User Manual, publication 1783-UMO001,
for instructions on assigning ports to a custom VLAN.

To configure QuickConnect ports, follow these steps.

1. Access the switch’s Web interface, as described in Configure
QuickConnect Ports on page 39.

2. In the navigation pane, expand the Switch Configuration folder and click
Port Configuration.

3. Configure the following port settings for each port that connects to a
QuickConnect ArmorBlock I/O module and click Apply Changes.

All other ports that do not connect to QuickConnect modules can use the
default settings.

Field Action
Negotiation Choose None.
Speed Choose 100.
Duplex Choose Full.
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In the figure below, port 1 is configured for a QuickConnect module.
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Using DHCP

QuickConnect Scenarios

Topic Page
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QuickConnect Modules Using Static IP Addresses 43
QuickConnect Modules Using Duplicate IP Addresses 45
Replacement of Faulty QuickConnect Modules 46
QuickConnect Modules in Standard Systems 47

In this commissioning scenario, the QuickConnect modules are in a linear
configuration connected to a managed switch. DHCP is used to allocate IP
addresses to all QuickConnect modules during the initial power cycle. The
modules then store the DHCP allocated IP address into nonvolatile memory and

use this stored IP address for subsequent power cycles.

IMPORTANT  Modules configured to obtain an IP address by using DHCP cannot achieve 500

ms performance.

Scenario Sequence

1. Mount the QuickConnect modules.

2. Set the rotary switches on the QuickConnect modules to 999.

This is the default setting and configures the modules to use DHCP to

obtain an IP address.

3. Wire power to the QuickConnect modules.

4. Connect a straight-through cable from the tool changer to a port on the

managed switch.

5. Connect a straight-through cable from the tool changer to the first

QuickConnect module.
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6. For subsequent QuickConnect modules, connect a straight-through cable
from port 2 on one module to port 1 on the next module, as shown below.

Straight-through Cables Connecting QuickConnect Modules

7. Configure the port on the managed switch as shown in the table.

Port Parameter Setting
Negotiation off

Rate 100 Mbps
Duplex Full
Auto-MDIX off

The first time a QuickConnect module powers up, it autonegotiates with the
managed switch for 100 Mbps and full duplex and obtains its IP address from the
DHCP server. The QuickConnect module is now ready for a standard

connection to the controller.

The next time the QuickConnect modules powers up with QuickConnect
enabled, the control program starts the tool connection process. As soon as the
controller recognizes the electrical lock signal, the controller starts a timer that

has a preset value equal to or greater than the power-up time of the

QuickConnect modules.

When the timer’s done (.DN) bit is set, the controller uninhibits the connection
to that QuickConnect module via an SSV ladder instruction. You need a unique
timer and SSV instruction for each QuickConnect module, as shown in the

figure below.

Electrical Lack

-

on

Timer On Delay

Titnet  QC_Moded _Powerup_Timer

—CEM 23—

Preset | QC_mode! PowerupTime |“—CDN}—

ACCUm

LaJ

Mocle] Mode 2

ST

1F
1L
Uninhibit Connection
QC_Modded _Powerup_Timet D =
JE et System Yalue
Clazs Mame hodule
Instance Mame  Blockl
Attribute Mame Mode
Dest Mode1 Mode
4 &

ull

Set System Walue
Class Mame hdociule
Instance Mame  Block]
Attribute Mame ode
Source Mode1 hMode

4 &
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QuickConnect Modules Using
Static IP Addresses

By uninhibiting the connection, a Forward Open service is sent to the
QuickConnect module. This service includes a data segment with configuration
data that instructs the QuickConnect module to turn off autonegotiation, use
100 Mbps speed, and use full duplex. The QuickConnect module also sets the
Quick_Connect attribute of the TCP/IP object to 1 (enabled).

The QuickConnect module saves the new configuration and the DHCP
allocated IP address to nonvolatile memory. On the next use of the tool, the
QuickConnect module powers up in QuickConnect mode and uses the IP
address in its nonvolatile memory.

In this commissioning scenario, the QuickConnect modules are in a linear
configuration connected to a managed switch. The QuickConnect modules use a
static IP address.

Scenario Sequence

[

. Mount the QuickConnect modules.

2. Set the rotary switches on the QuickConnect modules to a unique IP

address.
3. Wire power to the QuickConnect modules.

4. Connect a straight-through cable from the tool changer to a port on the
managed switch.

5. Connect a straight-through cable from the tool changer to the first
QuickConnect module.

6. For subsequent QuickConnect modules, connect a straight-through cable
from port 2 on one module to port 1 on the next module, as shown below.

Straight-through Cables Connecting QuickConnect Modules

7. Configure the port on the managed switch as shown in the table.

Port Parameter Setting
Negotiation off

Rate 100 Mbps
Duplex Full
Auto-MDIX off
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The first time a QuickConnect module powers up, it autonegotiates with the
managed switch for 100 Mbps and full duplex and obtains a fixed IP address
from the rotary switches. The QuickConnect module is now ready for a standard
connection to the controller.

The next time the QuickConnect modules powers up with QuickConnect
enabled, the control program starts the tool connection process. As soon as the
controller recognizes the electrical lock signal, the controller starts a timer that
has a preset value equal to or greater than the power-up time of the
QuickConnect modules.

When the timer’s done (.DN) bit is set, the controller uninhibits the connection
to that QuickConnect module via an SSV ladder instruction. You need a unique
timer and SSV instruction for each QuickConnect module, as shown in the
figure below.

Electrical Lock TOM
1 F Timer On Delay HEM +——
Timer QC_Model _Povwerup_Timer
Preset | @C_Mode1 PowerupTime |“—‘§:DN}—
ACCUm T
Uninhikit Connection
Qi _Mode? _Posverup_Timer DN G Mode Mode.2 S
1 F Get System Yalue 1% Set System Value
Claszs Mame Module Claszs Mame Module
Instance Mame  Block] Instance Mame  Block]
Attribwte Mame hoce Attribwte Mame Mace
[rest Made] Mace Source Mode! Made
4 & 4 &

By uninhibiting the connection, a Forward Open service is sent to the
QuickConnect module. This service includes a data segment with configuration
data that instructs the QuickConnect module to turn off autonegotiation, use
100 Mbps speed, and use full duplex. The QuickConnect module also sets the
Quick_Connect attribute of the TCP/IP object to 1 (enabled).

The QuickConnect module saves the new configuration to nonvolatile memory.
On the next use of the tool, the QuickConnect module powers up in
QuickConnect mode.
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QuickCOnnect Modules Using IP addresses for QuickConnect modules can be reused from one tool to the next.
Du pli cate IP Addresses To reuse IP addresses, these requirements apply to the QuickConnect modules:

o Modules that share the same IP address must be all of the same type, and
only one of them can be powered up and communicating with the
controller at any time.

o Modules that are not powered up, but are in the I/O configuration tree
must be inhibited. As a result, each tool’s ID must be recognized before the
tool is electrically connected, so that the application logic can make sure
that all unused QuickConnect modules in the I/O configuration tree are

kept inhibited.

In many cases, such as when all tools are using identical sets of QuickConnect
modules, you need to add only one set of QuickConnect modules to the I/O
configuration tree under a single EtherNet/IP communication module. Make
sure that each module within a set connected to the same tool has a unique IP

address.

In cases that require QuickConnect modules to be configured under different
EtherNet/IP communication modules, duplicate IP addresses can exist in the
I/O configuration tree under each communication module, as shown in Figure 4.

Figure 4 - Duplicate IP Addresses in I/0 Configuration Tree

Control zer
3 Conkroller Demo
[23 Tasks

(23 Motion Groups
3 add-On Instructions
(3 Data Tvpes
3 Trends
=== 1/0 Configuration
(=] 1756 Backplane, 1756-410
o [0] 1756-L61 Demo
= B [4]1756-EN2T ENZT
=-=5 Ethernet
ﬂ 1756-EM2T EM2T_1
Bl 1732E-1616M12/a ArmorBlock_| <—————F— 192.168.1.50
= f] [5]1756-EMZT ENZT_2
=-z% Ethernet
ﬂ 1756-EM2T EN2T_2
Bl 1732E-1616M12/a ArmorBlock_? <@———F— 192.168.1.50
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Replacement of Faulty
QuickConnect Modules

46

This scenario demonstrates how to replace a QuickConnect module in a system
that is running.

Scenario Sequence

1. Prepare and mount the replacement module.

2. Set the rotary switches on the replacement module for DHCP (default) or
for a fixed IP address.

3. Wire power to the replacement module.

The first time the replacement module powers up, it autonegotiates with the
managed switch for 100 Mbps and full duplex. The module obtains its IP address
based on the method you chose with the rotary switches. The QuickConnect
module is now ready for a standard connection to the controller.

The next time the replacement module powers up with QuickConnect enabled,
the control program starts the tool connection process. As soon as the controller
recognizes the electrical lock signal, the controller starts a timer that has a preset
value equal to or greater than the power-up time of the QuickConnect modules.

When the timer done bit(.DN) is set, the controller uninhibits the connection to
that QuickConnect module via an SSV ladder instruction. You need a unique
timer and SSV instruction for each QuickConnect module.

At this point, the replacement module s still powering up in standard mode.
Eventually, the QuickConnect module accepts a connection when the controller
attempts to establish connection. On the next use of the tool, the QuickConnect
module powers up in QuickConnect mode.
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QuickConnect Modules
in Standard Systems

This scenario shows how to use a module initially configured for a
QuickConnect system in a standard system with no QuickConnect
functionality.

IMPORTANT  Once QuickConnect functionality has been disabled in a module, the module
still retains its current port settings. When moving the module to a standard
system, make sure its port settings match its link partner to avoid invalid 1/0
control.

Scenario Sequence

1. Open the Module Properties dialog box for the QuickConnect module.
2. Click the QuickConnect tab.
3. Clear the Enable QuickConnect checkbox and click Apply.

M Module Properties: Local EN2T {1732E-12X4M120CDR 1.1)

General | Connection | Quick Connect | Module Info | Fault/Program Action | Configuration | Intemet Protocol || Port Configuration | Nebwork

In a system in which & module is connected and disconnected as part of normal operation, Quick Connect can result in significantly
reduced connection times. Module and network parameters must be set to specific values ta use Quick Connect. Read related
product documentation before using Quick Connect,

(D Quick Connect Pawer Up Delay time: This module can accept connections 300 ms after powet is applied,

[ Enable Quick Connect

Status: Dffine

Upon the next connection to the module, the module reconfigures these
parameters:

o Sets the QuickConnect attribute to 0
o Enables Auto-MDIX

The module retains its current IP address and port settings:
¢ Auto-negotiate remains disabled
o Speed remains at 100 bps

o Duplex remains set to Full

Modify the above settings as needed to adapt the module to a standard system.
For more information, refer to the QuickConnect AOP online Help.

Rockwell Automation Publication ENET-ATO01B-EN-P - August 2013 47



Chapter3  QuickConnect Scenarios

Notes:
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Average Timing with iefer to Tablc 11 folrl averag(;ie conncctilon .timcs wciltlll sufgorted I-{ock.well
Rockwell Automation ! ;eri;§1;2tic§;:§n;r:hzc ;Z;:::i:i?non modules. Connection times are
Products o Time slice percentage = 30%

¢ RPI=20ms

e Unicast routing

Keep in mind that the QuickConnect feature must always have a managed switch
in the circuit with specific port settings. For required port settings, see Configure
a Stratix 8000 Switch or Configure a Stratix 6000 Switch on page 37.

IMPORTANT  All connection times in the table are preceded by a 300 ms power-up delay.

Table 11 - Average Connection Time per Number of QuickConnect I/0 Modules

Network Controller Load % Messages Connection Time (ms) per Number of QuickConnect Modules
1 Module 5 Modules 10 Modules 15 Modules 20 Modules
ControlLogix 1756-EN2T ControlLogix 25 5000 355 370 388 434 462
communication module, 1756-L75
firmware revision 4.003 50 10000 368 385 400 451 486
ControlLogix 25 5000 380 399 417 479 503
1756-L73
50 10000 380 413 438 485 524
ControlLogix 25 5000 403 454 553 593 676
1756-L63
50 10000 437 548 634 734 921
GuardLogix 25 5000 410 465 565 620 698
1756-L6xS
50 10000 428 545 681 838 91
ControlLogix 1756-ENBT ControlLogix 25 5000 395 492 679 924 1251
communication module, 1756-L75
ﬁrmwa re revision 6‘002 50 10000 400 497 685 923 1258
ControlLogix 25 5000 39 498 699 91 1205
1756-L73
50 10000 403 505 702 943 123
ControlLogix 25 5000 431 524 4 1010 1354
1756-L63
50 10000 447 574 773 1033 1362
GuardLogix 25 5000 435 542 757 1023 1307
1756-L6xS
50 10000 442 577 781 1113 1346
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Delayed Connection Time

Timing Errors

There are many factors that can cause the connection time to be greater than
500 ms. These factors include the following:

e RPI

e Time slice percentage

o Timer set in the application logic
o EtherNet/IP traffic

¢ Controller task load

These core settings are recommended based on testing a variety of
configurations:

e RPI=20ms
e Time slice percentage = 30%

o Timer set for 300 ms

If the optimum connection time cannot be achieved with the recommended
settings, you can evaluate alternate EtherNet/IP configurations or controller
requirements.

IMPORTANT A connection time of 500 ms with 20 QuickConnect modules is supported only
with a ControlLogix 1756-L7x controller and 1756-EN2T communication
module. For average connection times per number of modules, see page 50.

Once your initial system is configured, we recommend that you test whether the
connection timing is within your required time frame. A QuickConnect I/O
module issues a gratuitous ARP message on the network every 25 ms for a
maximum of 40 times (1 second) until an I/O connection is established. If you
experience periodic missed connections, we recommend the following:

e Analyze network traffic for the root cause.

o Extend the timer in your application logic to a value greater than 300 ms.
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Power Limitations

To determine whether an alternate power source is required for your application,
refer to the table below.

Table 12 - QuickConnect Power Specifications

Attribute

Description

1732E-12X4M12QCDR,
1732E-12X4M12P5QCDR

1732E-16CFGM12QCR,
1732E-16CFGM12QCWR,
1732E-16CFGM12P5QCR,
1732E-16CFGM12P5QCWR

Continuous output current per point/module, max | The maximum rated current of each output channel or maximum | 0.5 A per channel 0.5 A per channel
combined current of all available output channels 2 A (4 channels) 8 A (16 channels)
Auxiliary power connector per module, max The maximum current carrying capacity of each auxiliary power | 10A

connector

Out of Communication
Bandwidth Errors and RPI

52

For a daisy chain application, the combined auxiliary output current of all

modules connected in the daisy chain must not exceed 10 A.

EXAMPLE

If the first 1732E-16CFGM12QCR module in a daisy chain is operating on
maximum output current of 8 A (0.5 A per channel x 16 channels), then the
maximum current supported from the auxiliary output connector of the first
module to the auxiliary input connector of the second module is only 2 A.

An Out of Communication Bandwidth error (code 16#0302) can occur while
you are online if the RPI value is too low for your application. This connection

error appears when the controller is attempting to set up a connection with an
I/O module that has exceeded its communication bandwidth capacity. The error
is indicated by an Attention icon in the I/O configuration tree.

Figure 5 - Out of Communication Bandwidth Errors
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oo Bl 1732E-1284M1 20C0R A Blacke
- B, 1732E-1284M1 2QC0R A Blocka
- Bl 1732E-1284M1 20CDRA Blacks
o ] 1732E-1224M12QCDR A Blocks
e ] 1732E-12%4M12QC0R A Blocks
- Bl 1732E-12%4M12QCDR /A Black?
o ] 1732E-1224M12QCDR A Blocks
oo Bl 1732E-1254M1 20C0R A Blockg
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o ] 1732E-16CFEM120CR A Black 1
- B, 1732E-16CFGMIZQCR /A Block1Z
- Bl 1732E-16CFGMIZQCRIA Block13
- Bl 1732E-16CFGMIZQCR/A Block14
- B, 1732E-16CFGMIZQCRIA Blockis
B, 1732E-16CFGM12QCRA Blockls
- B, 1732E-16CFEMIZQCR/A Blocki 7
- f] 1732E-16CFGMIZOCRIA Blockld

While the default RPI value for QuickConnect I/O modules is 20 ms, some
applications require a higher RPI value to enable connections to complete.
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Duplicate IP Addresses

AOP Help File

If another device is using the same IP address assigned to an EtherNet/IP
communication module in your network, the status indicators on the
communication module show the conditions in the following table.

Table 13 - EtherNet/IP Status Indicator Conditions for Duplicate IP Address

Indicator Status
0K Flashing red
Network (NET) Solid red

If a duplicate IP address is detected on your network, communication between
devices stop. To recover the fault, follow these steps.

1. Change the IP address of the module.

2. Cycle power to the module, or reset the modules by disconnecting and
reconnecting the EtherNet/IP cable.

For more information about duplicate IP address detection, refer to these
resources:

o EtherNet/IP Network Configuration User Manual, publication
ENET-UMO0O0I1.

o Volume 2: EtherNet/IP Adaptation of CIP, Appendix F: Address Conflict
Detection of the CIP Networks Library available at http://www.odva.org.

Within the Logix Designer application, you can access online Help for each
module’s Add-on Profile (AOP). To access online Help, press F1 from the New
Module or Module Properties dialog box. The online Help for each module
provides this information:

e Descriptions of configuration parameters

o Detailed description of the Enable Quick Connect checkbox
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ArmorBlock Status Indicators ArmorBlock I/O modules have the status indicators described below.

54

Module Status Indicator

Status Description
off The module has no power.
Solid green The module is operating normally.

Flashing green

The module needs commissioning. The configuration is missing, incomplete, or incorrect.

Solid red

The module has a critical, unrecoverable fault. Replace the module.

Flashing red

The module has a minor, recoverable fault. Possible causes include the following:
+ The IP address of the switch changed since the last powerup.

+ An update is in process.

« Thereis a duplicate IP address.

« Nonvolatile memory is being reset to factory defaults by the rotary switch.

Network Status Indicator

Status Description

off The device is not online. Possible causes include the following:
+ The device does not have an IP address or has not resolved an IP address conflict.
» The device has no power.

Solid green The module is online with established connections and operating normally.

Flashing green

The device is offline with no connections.

Solid red

The device has a critical connection failure due to a duplicate IP address on the network.

Flashing red

An 1/0 connection has timed out.

Ethernet Activity Indicator

Status Description
off There is no EtherNet/IP connection.
Solid green A connection is established on the indicated port at 100 Mbps.

Flashing green

There is connection activity on the indicated port at 100 Mbps.

Solid yellow

A connection is established on the indicated port at 10 Mbps.

Flashing yellow

There is connection activity on the indicated port at 10 Mbps.

Input Status Indicators

Status Description

0ff There is no input, or the input is inactive.

Solid yellow Avalid, active input is present.

Solid red (Diagnostic feature only). A short circuit is detected.
Flashing red (Diagnostic feature only). An open wire is detected.
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Output Status Indicators

Status Description

off There is no output, or the output is inactive.

Solid yellow The output is energized, and auxiliary output power is present.
Flashing yellow The output is energized, but auxiliary output power is not present.
Solid red (Diagnostic feature only). A short circuit is detected.

Flashing red (Diagnostic feature only). An open load is detected.
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Notes:
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Rockwell Automation Support

Rockwell Automation provides technical information on the Web to assist you in using its products.
At http://www.rockwellautomation.com/support you can find technical and application notes, sample code, and links to

software service packs. You can also visit our Support Center at https://rockwellautomation.custhelp.com/ for software

updates, support chats and forums, technical information, FAQs, and to sign up for product notification updates.

In addition, we offer multiple support programs for installation, configuration, and troubleshooting. For more
information, contact your local distributor or Rockwell Automation representative, or visit

http://www.rockwellautomation.com/services/online-phone.

Installation Assistance

If you experience a problem within the first 24 hours of installation, review the information that is contained in this
manual. You can contact Customer Support for initial help in getting your product up and running.

United States or Canada 1.440.646.3434

Outside United States or Canada | Use the Worldwide Locator at http://www.rockwellautomation.com/rockwellautomation/support/overview.page, or contact your local
Rockwell Automation representative.

New Product Satisfaction Return

Rockwell Automation tests all of its products to help ensure that they are fully operational when shipped from the
manufacturing facility. However, if your product is not functioning and needs to be returned, follow these procedures.

United States Contact your distributor. You must provide a Customer Support case number (call the phone number above to obtain one) to your
distributor to complete the return process.

Outside United States Please contact your local Rockwell Automation representative for the return procedure.

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this

document, complete this form, publication RA-DU002, available at http://www.rockwellautomation.com/literature/.
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Europe/Middle East/Africa: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846
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