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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> > >
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Preface

This manual is a reference guide for Bulletin 871TM inductive sensors with
IO-Link. It describes the procedures that you use to install, configure,
troubleshoot, and use these sensors. Use this manual if you are responsible for
these tasks for long-range inductive sensors with IO-Link.

Summa ry of Changes This manual contains the following new and updated information:

e Added M8 dimensions to cable and micro quick disconnect styles
(Dimensions on page 14).

e Added pico quick disconnect style dimensions (Dimensions on

page 14).
Abbreviations The following abbreviations are used in this publication.
Abbreviation | Definition
ADC Automatic Device Configuration
Aol Add-on Instruction
AoP Add-on Profile
ASN Application-specific name
IEC International Electrotechnical Commission
10DD 1/0 device description
NEC National Electric Code
Q Quick disconnect
SI0 Standard I/0
Additional Resources These documents contain additional information concerning related products

from Rockwell Automation.
Resource Description
871TM Extended Range User Manual, Provides information on mounting and installing
publication 871TM-UM001 871TM extended range sensors.
Industrial Automation Wiring and Grounding Guidelines, | Provides general guidelines for installing a Rockwell
publication 1770-4.1 Automation industrial system.
Product Certifications website, http:// Provides declarations of conformity, certificates, and
www.rockwellautomation.com/global/certification/ other certification details.

overview.page

You can view or download publications at

http://www.rockwellautomation.com/global/literature-library/overview.page.

To order paper copies of technical documentation, contact your local
Allen-Bradley distributor or Rockwell Automation sales representative.

Rockwell Automation Publication 871TM-UM002C-EN-P - October 2017 7
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Chapter 1

Product Description

Operating Modes

Rockwell Automation Publication 871TM-UM002C-EN-P - October 2017

Product Overview

The Bulletin 871TM family of inductive sensors is the result of a unique
collection of enhancements—electrical and mechanical —that make these
sensors the optimal solution for harsh duty applications. The machined
stainless steel housing combines an unusually thick sensing face with one-piece
construction. The result is a sensor that is exceptionally resistant to abrasion
and impervious to fluid ingress, a feature especially crucial in applications that
involve cutting fluids and chemical washdowns. The 871TM sensor boasts
sensing ranges two to three times greater than standard models, and offers
increased sensing distance for all metals, including copper and brass.

The IO-Link interface enables consistent communication for diagnosing and
parameterizing through to the sensor level and makes the intelligence that is
already integrated in every 871TM inductive sensor fully available to you. This
design provides particular advantages in the service area (fault elimination,
maintenance, and device replacement), during commissioning (identification,
configuration, and during operation, continuous parameter monitoring, and
online diagnosis). The 871 TM sensor operates as a standard discrete sensor on
pin four (black) or communicates via IO-Link on the same pin when
connected to an IO-Link master.

The sensor can operate in two modes:

o Standard I/O (SIO) Mode: The sensor default operation mode. The
sensor and its output act as a standard inductive sensor without IO-Link
functionality. This mode of operation is active when the sensor is
connected to a digital input device such as a PLC input module, a
distribution box, or an input terminal connection.

¢ I0O-Link Mode: This mode is automatically activated when the sensor is
connected to an IO-Link enabled master device. Upon entering this
mode, the yellow status indicator on the sensor stays solid to indicate
that IO-Link communication has successfully been established with the
master. The sensor transmits parameter and diagnostic information that
can be accessed via PLC process data. No user intervention is required to
enable this functionality within the sensor.
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Features

Specifications
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e 10...30V DC operating voltage

e Stainless steel housing

e Equal sensing for both steel and aluminum

o IP68/IP69K rated

e 3-wire operation

e IO-Link communication protocol helps minimize downtime and
increase productivity

e IO-Link sensors are forward/backward compatible with standard
sensors: the same sensors and same cables that are used in IO-Link and
non-IO-Link applications

e IO-Link provides

— Remote detection of the health of the sensor

- Margin status (low alarm)

— Timer function

Attribute Value

Certifications ¢-UL-us Listed and CE Marked for all applicable directives
Load Current <200 mA

Capacitive Load 1mF

Leakage Current 0.1mA

Operating Voltage 10...30v DC

Voltage Drop 2V DCat 200 mA

Repeatability

5% at constant temperature

Hysteresis 10% typical

Protection Type False pulse, transient noise, reverse polarity, short circuit (trigger at 340 mA
typical), overload

Enclosure Type Rating 12/18/30 barrel size: IP68/IP69K

Housing Material

Stainless steel face and barrel

Connection Type

(able: 2m (6.5 ft) length;
Quick-Disconnect: 4-pin micro style

Status Indicators

Yellow: Output energized/360° status indicator visibility; flashing status
indicator indicates target that is located between 80. ..100% of rated
sensing distance

Operating Temperature [C (F)]

-25...470°(-13...+158°)

Shock

30,11 ms

Vibration 55 Hz, 1 mm amplitude, 3 planes
10-Link

Protocol 10-Link V1.0

Interface-Type 10-Link

Mode (OM2 (38.4 kBd)

Cycle Time, Min gms ("

S10 (Standard 1/0)

Supported (pin 4 for either 10-Link or SI0)

(1) These products have been tested to comply with 10-Link test specification IEC 61131-9. Environmental EMC and Physical Layer
testing have not been performed with the device running in 10-Link mode.
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Correction Factors

To determine the sensing distance for materials other than the standard mild
steel, a correction factor is used. The correction factors are used as a general
guideline for determining the de-rated sensing distance, if applicable.

Instructions for unshielded sensor: To determine the appropriate correction
factor, use Table 1. Multiply the sensor type with the target material by the
sensing range to determine de-rated sensing distance, if applicable.

Instructions for shielded sensor: To determine the appropriate correction
factor, use Table 1 and Table 2. In Table 1, determine the appropriate
correction factor based on the type and the target material. Then, in Table 2,
multiply the result from Table 1 by the material the sensor is mounted in. This
number is the final correction factor.

Table 1
Target Material Barrel Size and Nominal Sensing Range
(No Surrounding
Metal) M12 M18 M30
6 mm (Shielded) | 10 mm (Unshielded) [ 10 mm (Shielded) | 20 mm (Unshielded) | 20 mm (Shielded) | 40 mm (Unshielded)
Steel 1 1 1 1 1 1
Copper 0.85 0.8 0.8 0.9 0.9 0.9
Aluminum 1 1 1 1 1 1
Brass 13 14 1.2 1.35 13 1.2
Stainless Steel m m
1 mm/2 mm thick 0.5/0.9 /0.65 0.5/0.9 0.2/0.7 0.35/0.7 /0.25
(1) No detection.
Table 2
Surrounding Material Type 8 mm Dia., Shielded 12 mm Dia., Shielded 18 mm Dia., Shielded 30 mm Dia., Shielded
Steel 1 0.7 0.75 0.9
Aluminum 0.9 1.15 0.9 0.7
Brass 0.9 1.05 0.75 0.6
Stainless Steel 1 0.8 0.8 13
The following table indicates the protrusion distance from the mounting
device for the unshielded sensor face.
Unshielded Sensor Distance 8 mm Dia. 12 mm Dia. 18 mm Dia. 30 mm Dia.
from Mounting Device [mm (in.)] ‘
Unshielded | —
Steel 15(0.59) 2087) 36 (1.41) 18(0.71) See table
Aluminum 9(0.35) 13(0.51) 22(0.87) 34(1.34) /
Brass 10(0.39) 15(0.59) 22(0.87) 34(1.34) S
Stainless Steel 14(0.55) 21(0.83) 43(1.69) 18(0.71)
Rockwell Automation Publication 871TM-UM002C-EN-P - October 2017 n
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Chapter 2

User Interface

Mounting

Installation

Standard I/0 Operation
Status Indicator State Condition
OFF Output is OFF
Yellow ON Sensor output is triggered ON
- L Target is 80. ..100% of the maximum
Blinking (margin indication) sensing range
10-Link Operation
Status Indicator Color State Condition
OFF Power is OFF
Yellow
Solid Sensor is connected to [0-Link master

Securely mount the sensor on a firm, stable surface, or support for reliable
operation. Mounting subject to excessive vibration or shifting could cause
intermittent operation. Once securely mounted, the sensor can be wired per
the wiring instructions in the next section.

You may need to adjust the sensor in the mounting due to the location of the
target in relation to the sensor face. The 871TM sensor offers margin
indication through the yellow status indicator. The status indicator blinks
when the target is 80% of the maximum sensing distance or farther from the
sensor face. It is reccommended that you adjust the sensor to be closer to the

target.

IMPORTANT  When the sensor is connected to [0-Link, the status indicators do not
indicate margin status. The margin status is shown as a process bit in the
Studio 5000° controller tag.

Rockwell Automation Publication 871TM-UM002C-EN-P - October 2017
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Dimensions
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The following illustrations show the relevant device dimensions.

Cable Style

[mm (in.)]
Thread Size Shielded A B C D
Yes — —
M8x 1 8(0.31) 45(1.77)
No — 4(0.16)
Yes 50(1.96) —
M12x1 12(0.47) 50(1.96)
No 45(1.77) 5(0.19)
Yes 50(1.96) —
M18x 1 18(0.71) 50(1.96)
No 43(1.69) 7(0.27)
Yes 50(1.96) —
M30x 1.5 30(1.18) 50(1.96)
No 40(1.57) 10(0.39)
Micro QD Style
[mm (in.)]
Thread Size Shielded A B C D
Yes 46 (1.81) —
M8 x1 8(0.31) 66 (2.60)
No 46 (1.81) 4(0.16)
Yes 41(1.61) —
M12x1 12(0.47) 60 (2.36)
No 36(1.42) 5(0.19)
Yes 42.5(1.67) —
M18x 1 18(0.71) 63.5(2.5)
No 35.5(1.40) 7(0.27)
Yes 42.5(1.67) —
M30x1.5 30(1.18) 66.3(2.61)
No 32.5(1.28) 10(0.39)
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Pico QD Style — 3-pin

— 4 Status
Indicators

s

[mm (in.)]
Thread Size Shielded A B C D
Yes 8(0.31) 60 (2.36) 51.5(2.03) —
M8x 1
No 8(0.31) 60 (2.36) 51.5(2.03) 4(0.16)
Pico QD Style — 4-pin
>
]:dsitztlgis /\
D
B
[mm (in.)]
Thread Size Shielded A B C D
Yes 8(0.31) 66 (2.59) 51.5(2.03) —
M8x1
No 8(0.31) 66 (2.59) 51.5(2.03) 4(0.16)

Rockwell Automation Publication 871TM-UM002C-EN-P - October 2017
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Wiring U [ .

Blue 3 = )

—O0—"—0—
(Cable N.0. source)
Pin Signal Description
1 10...30V DC Device supply
3 GND GND for device
4 LOAD |0-Link/Output/SIO

We recommend the use of Bulletin 889 cordsets and patchcords for quick-
disconnect (QD) model sensors. All external wiring must conform to the
National Electric Code and all applicable local codes.
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Chapter 3

What Is 10-Link?

Why 10-Link?

871TM Long-range Sensor with
10-Link Overview

IO-Link technology is an open point-to-point communication standard and
was launched as (IS) IEC 61131-9. IO-Link is now the first globally
standardized technology for sensor and actuator communication with a field
bus system. This technology provides benefits to both OEMs and end users.

IO-Link provides communications-capable sensors to the control level by a
cost-effective point-to-point connection. IO-Link provides a point-to-point
link between the I/O module and sensor that is used for transferring detailed
diagnostics, device identity information, process data, and parameterization.

I0-Link communication is based on a master-slave structure in which the
master controls the interface access to the sensor. The option of using the
intelligence that is integrated into the sensor provides you with new methods
to commission your sensor. Benefits range from reduced installation time
during startup to increased diagnostics over the lifetime of the machine.
Benefits of IO-Link technology include:

e Reduced inventory and operating costs

e Increased uptime/productivity

o Simplified design, installation, configuration, and maintenance
e Enhanced flexibility and scalability

e Detailed diagnostic information for preventative maintenance

IO-Link offers a full range of advanced features and functions.

Seamless Integration

e Forward and backward compatible, sensor catalog numbers remain the

same
e No special cables required
o Connectivity options remain the same

e Access IO-Link functionality by simply connecting an IO-Link enable
device to an IO-Link master

Rockwell Automation Publication 871TM-UM002C-EN-P - October 2017
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How Does 10-Link Work?

18

Real-time Diagnostics and Trending

¢ Real-time monitoring of the entire machine down to the sensor level

o Optimized preventative maintenance—identify and correct issues
before failures can occur

e Detect sensor malfunctions/failure

Sensor Health Status

¢ Real-time monitoring verifies that sensors are operating correctly

Device Profiles and Automatic Device Configuration
e “Golden” device configurations are stored in the IO-Link master
module

e Within minutes instead of hours, modify sensor parameters to produce

different finished goods

Descriptive Tags

e Faster programming during initial setup
e More efficient troubleshooting process data tags are named based on the

information they provide

e Easily monitor sensor data though intuitive tag names

IO-Link delivers data over the same standard field cabling used today. By
connecting an IO-Link sensor to an IO-Link master, the field-device data and
diagnostics are accessible. So, go beyond product detection on the machine—
now the health of the machine can be monitored as it runs.

” Pin Signal | Remark
1 L+ |24
? c/Q Ll 2 Out | Depends on sensor
@2 4
: 3 L- Ground
. el e
O

IMPORTANT  The response time of an 10-Link system may not be fast enough for high-
speed applications. In this case, it may be possible to monitor/configure the
sensor through 0-Link on pin 4 of the sensor while connecting pin 2 (if the
sensor offers a second output) of the sensor to a standard input card.

Rockwell Automation Publication 871TM-UM002C-EN-P - October 2017
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Transmission Rates

Three baud rates are specified for the IO-Link device:
e COM1=4.8kBd
¢ COM2=38.4kBd
¢ COM3=2304kBd

An IO-Link device typically supports only one of the specified transmissions
rates, while the IO-Link V1.1 specifications requires an IO-Link master to
support all three baud rates. (See Specifications on page 10 for baud rate.)

Transmission Quality

The IO-Link communication system operates at a 24V level. If a transmission
fails, the frame is repeated two more times. If the transmission fails on the
second try, the IO-Link master recognizes a communication failure and signals
it to the controller.

Response Time of the 10-Link System

The device description file (IODD) of the device contains a value for the
minimum cycle time of the device. This value indicates the time intervals at
which the master may address the device. The value has a large influence on the
response time. In addition, the master has an internal processing time that is
included in the calculation of the system response time.

Devices with different minimum cycle times can be configured on one master.
The response time differs accordingly for these devices. When configuring the
master, you can specify a fixed cycle time and the device-specific minimum
cycle time that is stored in the IODD. The master then addresses the device
that is based on this specification. The typical response time for a device
therefore results from the effective cycle time of the device and the typical
internal processing time of the master. (See Specifications on page 10 for
minimum cycle time.)

Rockwell Automation Publication 871TM-UM002C-EN-P - October 2017 19
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10-Link Data Types There are four data types available through IO-Link:
Process data > (dicdata
Value status > (ydicdata
Device data > Acydicdata
Events > Agydicdata
Process Data

The process data of the devices are transmitted cyclically in a data frame in
which the device specifies the size of the process data. Depending on the
device, 0...32 bytes of process data are possible (for each input and output).
The consistency width of the transmission is not fixed and is thus dependent
on the master.

Some devices can support multiple process data modes, which allow you to
select different cyclic process data themes.

Value Status

The value status indicates whether the process data is valid or invalid. The
value status can be transmitted cyclically with the process data.

Device Data

Device data supports device-specific configurable parameters, identification
data, and diagnostic information. They are exchanged acyclically and at the
request of the IO-Link master. Device data can be written to the device (Write)
and also read from the device (Read).

Events

When an event occurs, the device signals the presence of the event to the
master. The master then reads out the event. Events can be error messages and
warnings/maintenance data. Error messages are transmitted from the device to
the controller via the IO-Link master. The transmission of device parameters
or events occurs independently from the cyclic transmission of process data

(see Appendix C for device-specific events and associated codes).

20 Rockwell Automation Publication 871TM-UM002C-EN-P - October 2017
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Access 10-Link Data

Start-up the I/0 System

Assign Device Parameters

Cyclic Data

To exchange the cyclic process data between an IO-Link device and a
controller, the IO-Link data from the IO-Link master is placed on the address
ranges assigned beforehand. The user program on the controller accesses the
process values using these addresses and processes them. The cyclic data
exchange from the controller to the IO-Link device (that is, IO-Link sensor) is
performed in reverse.

Acydic Data

Acyclic data, such as device parameters or events, are exchanged using a
specified index and subindex range. The controller accesses these using Explicit
Messaging. The use of the index and subindex ranges allows targeted access to
the device data (that is, for reassigning the device or master parameters during
operation).

If the port of the master is set to [O-Link mode, the IO-Link master attempts
to communicate with the connected IO-Link device. To do so, the IO-Link
master sends a defined signal (wake up pulse) and waits for the IO-Link device
to reply.

The IO-Link master initially attempts to communicate at the highest defined
data transmission rate. If unsuccessful, the IO-Link master then attempts to
communicate at the next lower data transmission rate.

If the master receives a reply, the communication begins. Next, it exchanges the
communication parameters. If necessary, parameters that are saved in the
system are transmitted to the device. Then, the cyclic exchange of the process
data and value status begins.

Configuring a device for a specific application requires changes to parameter
settings. The device parameters and setting values are contained in the IODD
of the device.

I/O Device Description (IODD) files contain information about the device
identity, parameters, process data, diagnostic data, and communication
properties. These files are required to establish communication with the
sensors via IO-Link.

The IODD consists of multiple data files; the main file and several optional
language files are in XML-format and graphic files are in PNG format
(portable network graphics). These files adhere to the IO-Link open standard,
which means that they can be used with any IO-Link masters.

IODD files are assigned using the Studio 5000 environment and the
1734-410L Add-on Profile (when using the 1734-4IOL IO-Link master

module).
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Rockwell Automation

Solution

Premier Integration

22

Overview and Benefits

Rockwell Automation is the only supplier who provides every piece of the
Connected Enterprise solution from top to bottom. Plus, exclusive features
and Premier Integration between Allen-Bradley” components and an
Integrated Architecture® system allow for a seamless connection and
commission of control components. Empowering the ability to reap the
benefits of an IO-Link solution with access to more detailed and customized
plant-floor information than other solutions can offer.

The Studio 5000 Logix Designer® environment combines design and
engineering elements in one interface, enabling you to access I/O and
configuration data across the Integrated Architecture system. Use of a
Rockwell Automation solution, provides a smooth, consistent integration of
Allen-Bradley IO-Link enabled devices into the system.

To simplify the integration of the Allen-Bradley IO-Link devices to the
Rockwell Automation architecture, there is an IO-Link Add-on Profile (AOP)
available for the 1734-4IOL master module. The use of an AOP simplifies the
setup of devices by providing the necessary fields in an organized manner that
allows you to build and configure their systems in a quick and efficient manner.

B Hodube Properties: my_acntrl (1734-4100 1.1) =10] =]

Geraeral | Corrmction | Modua I | Faut/Program Action | Corfiguration. 04k |

= 1 1E00A Cemmen | ientication | Farometer | Diagnass |
= B o0 Dk
2@ .
soiom (MO TO-Linkg
@ Cn 3.k e~ — T @ Allen-Bradley
Device | e
Descrigtion [-.a\m!usn 1Eeren cha, Beeen eargs, Micrn M2 00 = |
| \.ﬂ""‘ g
Device 1D [axcon0es 10-Lick Revisien 10
Hardware Revision ™ Farmware Revision J.-"’
B oW MecynTime o
S0 mode Fm
ooe i Bradey 271 THAN TONF 102 2015021090001 0,12
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2T opF

871TM Sensor
10-Link Features

45CRM

gnc

@ IO-Link Sensors

| Passive Distribution Box
| §08D-PS4PT-M12

@ IO-Link Sensors

The following features are available in the 871TM sensor:

o Triggered: Is the process data bit that communicates the change in state

of the 871TM sensor upon the detection of a target. The status of the
triggered bit can be viewed in a Studio 5000 controller tag.

Polarity: Changes the operation of the triggered parameter. It performs
the same function as normally open or normally closed in standard I/O

(SIO) mode.

Margin Status: Is the process data bit that communicates the target is
within or beyond 80% of the maximum sensing range of the sensor. The
margin status bit can be viewed in Studio 5000 controller tag.

Switching Timer Mode: ability to manipulate the output of the sensor
in relation to timing. It is useful for precision applications where the
output of the needs to be precisely triggered at a certain time.
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Correlation

The AOP reads all configuration read-write (R.W.) parameters directly from
the connected IO-Link devices and compares the values to ones stored in the
controller. This action determines if there are differences (note that the
correlation does not work for read-only (R.O.) in the parameters or for
competitive sensors.). This feature is for Allen-Bradley enabled IO-Link devices
only and is an online only function that runs when opening up the AOP.

¢ No differences: There are no differences, so you go directly into the

AOP.

o Differences: If there are differences, the user is provided with a
differences dialogue that identifies the IO-Link parameters that, do not
match for each channel. You can then choose, on a channel by channel
basis (where differences exist) to upload the parameters that are currently
in the device and store them in the controller. Alternatively, you can
choose to download the parameters that are stored in the controller to
the connected IO-Link device.

1734-410L /A - Differences Detected

Rezalve the differences by uploading the differences ta the project ar downloading them to each device.

Channel

Parameter

Project Device

Yalue Walue Upload D' owriload

Multiplier 1] B3
Polarity Inverted [Mormn... | Mot Inverted [M...
Mode Mo Timer Qff Delay

Automatic Device
Configuration (ADC)

24

IJpload/Download the Farameter Yalues ] Cancel

Replacing damaged sensors is easy. Simply remove the old Allen-Bradley sensor
and connect the new sensor (with the same catalog number) —the controller
automatically sends the configuration to the new sensor.

ADC capability within the sensor and controller enable flexibility and
reliability in your application. When the sensor becomes damaged or fails and
must be replaced, replace it with the exact same catalog number of the existing
sensor. When the damaged sensor is removed and the new sensor is plugged in,
the existing configuration is automatically stored in the sensor through the IO-
Link Master. No additional steps are required on the sensor or in the controller.
No personal computer is required and reteaching the sensor is not required.
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Tag Naming for I/O Data: Rockwell Automation system solutions provide
tag names that are based on the Allen-Bradley sensor connected. I/O data is
converted, formatted, and named based on the Allen-Bradley sensor applied.
Reduces commissioning time by the OEM and reduces troubleshooting time
by the end user when searching for sensor data. Consistent naming techniques
used.

My_1734_4I0L:1:l.ChO.Triggered
My_1734_410L:1:1.Ch0.MarginLowAlarm
My_1734_4I0L:1:1.Ch1.Triggered
My_1734_410L:1:1.Ch1.MarginLowAlarm

45CRM My 1734 _410L:1:1.Ch2 Triggered
( My_1734_4I0L:1:1.Ch3.Triggered

B871TM

My_1734_410L:1:1.Ch3.MarginStatus

My_1734_410L:2:1.Ch0.Distance
My_1734_410L:2:1.Ch0.Triggered1
My_1734_4I0L:2:|.Ch0.Triggered2
My_1734_410L:2:1.Ch0.MarginLevel

42JT

42EF

\/

45LMsS

The Triggered and Margin Status that is previously shown are examples of
consistent tag names that are used across all Allen-Bradley sensors. These tags
give insightful and descriptive meaning to the operation of the sensor output.
The tags may change depending on the type of sensor being used and the
functionality within the sensor.
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Notes:
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Chapter 4

Hardware

Software

Configure the 871TM Sensor for 10-Link Mode

This chapter shows the physical hardware and software that is required to
configure the 871TM sensor through IO-Link and provides a simple guide to
setting up the hardware.

The products that are required include the following hardware and software.

o 871TM-xx (compatible sensors are N.O. PNP) with 12 mm or 18 mm
barrel diameter

o CompactLogix™ or ControlLogix” PLC Platform

¢ POINT I/O™ Communications Interface: 1734-AENTR
e POINT I/O IO-Link Master Module: 1734-410L

e POINT I/O Terminal Base: 1734-TB

e RJ45 network cable for EtherNet/IP™ connectivity:
1585]-MSTBJM-1M9xx

e 889D cordsets (optional): 889D-F3AC-2xx (I0-Link maximum
acceptable cable length is 20 m [65.6 ft])

e Studio 5000” environment, version 20 and higher
e Sensor-specific IODD
e 1734-410L10-Link Add-on Profile (AOP)
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Example: Set up In this example, an Allen-Bradley POINT I/O™ chassis is shown with a

the Hardware 1734-AENTR adapter and a 1734-4IOL IO-Link master module in the first
slot. The 1734-AENTR adapter is communicating with a CompactLogix
controller via an EtherNet/IP network.

- - - - - -
- == b— bl bl
| U Jl
= ===
= -
[ 1)
et . 1
et —

889D-F3AC-2

).
(0
871TM

@ IO-Link
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When addinga 871TM sensor to the 1734-4IOL master module, complete the
following steps:

1. Provide power to the 1734-AENTR adapter.

2. Set the node address on 1734-AENTR adapter.

3. Connect the 1734-AENTR adapter to the Allen-Bradley controller
with the recommended RJ45 Ethernet cable.

4. Wire the sensor cable to the desired location on the IO-Link master (in
this example, we are showing the sensor that is wired to the channel 0).

S. Connect the 871TM sensor to the other end of the sensor cable.

6. After connecting the sensor, you must create/open a project in the
Studio 5000 environment to establish communication with the
Allen-Bradley controller that is being used. You must also add the
1734-AENTR adapter and 1734-4I0L IO-Link master module to
Controller Organizer Tree (see Chapter 6 and Chapter 7 for detailed

instructions).
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Notes:
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Chapter 5

Create a Project

Project Creation To begin a new Studio 5000° project, follow the steps in this chapter.
If there is an existing project within the Studio 5000 environment with
CompactLogix™ or ControlLogix" hardware that is installed and

communicating online, go directly to Chapter 6.

1. Double-click the Studio S000 environment icon.

[ ’Start k%' -_.J E @

2. Click New Project.

Rockwell Software

Studio 5000

Create Open Explore

Existing Project Help

— From Import Sample Project Release Notes

From Sample Project From Upload About
" Checking activations...

3. In the New Project dialog box, select the controller for your project,
name the project, and click Next.

In this example, the project is named 1769 L24ER CompactLogix 5370
controller.
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4. After selecting the controller, name the project and click Next.

In this example, the project name is “Project871TM.”

i New Project ] 2] x|
Logix Searn X
[l CompactLogix™ 5370 Controller =
1769-L16ER-BELB CompactLogix™ 5370 Controller
1769-L18ER-BE1B CompactLogix™ 5370 Controller
1769-L18ERM-EBE1E CompactLogin™ 5370 Controller
1769-L24ER-QB1E CompactLogix™ 5370 Controller
1769-L24ER-QBFC1E CompactLogix™ 5370 Controller
1769-L27ERM-QEFCLE CompactLogix™ 5370 Controller
1769-L30ER CompactLogix™ 5370 Controller
1769-L30ERM CompactLogin™ 5370 Controller
1769-L30ER-M5E CompactLogix™ 5370 Controller
1769-L33ER CompactLogix™ 5370 Controller
1769-L33ERM CompactLogix™ 5370 Controller
1769-L36ERM CompactLogix™ 5370 Controller
ControlLogix® 5570 Controller B
GuardLogix® 5570 Safety Controller ;I
Mame: | Project871TH|
Location: I C:\Users\Labuser\Documents j Browse... |

5. To verify communication, set the IP address by clicking the browsing
icon.

Project871TM opens.

& Logix Designer - Link [1769-L24ER-QB1B 21.111*

File Edit View Search Logic Communications Tools Window Help

B|s|e| & &|w|@| of]
Rem Run fl.  RunMode

- &&= V= @la]
O R a—— )

No Forces ;vl = Controller 0K
No Edits élgigetg(StmageOK ll th:rlllail -H-lﬂf?—l*.’ }l-(u}-l-le'-| _»I

i) 4 | » [\ Favorites A Add-On A Safety A Alarms A Bt A Timer/Cc
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6. Select the controller that is being used for the project and click Go

Online to start communication.

In this example, we are usinga 1769-L24ER-QB1B CompactLogix.

e )]

@‘: Who Active E

-lolx

[V Autobrowse Refresh |

B E Workstation, TEMPO9-ASOL73F7
&5 Linx Gateways, Ethernet
#-&5 AB_DF1-1, DH-485
B 25 AB_ETHIP-1, Ethernet
=) 192.168.1.10, MicroLogix1100, 1763-L16BBB Bf11.00
192,168.,1.100, Kinetix 6500, 51 Drive, 2094-ENQ2D-M0151/2094-BC01-M01-M
192.168.1.101, Kinetix 6500, 51 Drive, 2094vEND21)-M0lSleOgﬂ-BMPS-M
- iy 192.168.1.107, PanelView Plus CE 1250, Panelview_Plus-C
B 192.168.1.11, 1769-L36ERM LOGIXS336ERM, 1769-] L36ERMJ’ALOGIX5336ERM
'>/ 192.168.1.12, Unrecognized Device, Guardmaster Ethernet Interface
£3} g 192,168,1,137, 1769-L36ERM LOGIXS336ERM, 1769-L36ERM/A LOGIXS3I36ERM
[+ B 192.168.1.198, 1769-L35E Ethernet Port, 1769-L35E Ethernet Port
192.168.1.205, 1769-L3SE Ethernet Port, 1769-L35E Ethernet Port
192.168.1.210, 1769-L27ERM-QBFC1B LOGIXS5327ERM, 1769-L27ERM-QxC1BfA LOGIXS327ERM
192.168.1,22, 1734-AENTR/B EtherNet Adapter, 1734-AENTR/B Ethernet Adapter
192,168,1.24, 1734-AENTR/B EtherNet Adapter, 1734-AENTR/B Ethernet Adapter
192.168.1.250, Unrecognized Device, 10-Link 4 Port Master
192.168.1.32, 1783-ETAP, 1783-ETAP[A
192 165 1.40, 1756-EN3TR, 1756 EN3TR!A

L+J L‘J

[+

SRR
= I €

=) a 192.168.1.5, l769-l.24ER-QBlBLOGl><5324ER, 1769-L24ER-QB1BJA LOGIXS324ER
= @ Cnmpar.tBus, CompactLogix System

=@ 192. 165 1 7, Panewisw Plus 1250, PanelView-Plus

-[) 192.168.1.8, 842E-M, 842E-M

i 192.168.1.9, Panelview Plus CE_6 700, PanelView Plus_6 700
192.168.1.99, 48MS-SN1PF2-M2, 48MS-SN1PF2-M2

[+ €3 AB_YBP-1, 1789-A17/A Virtual Chassis

Path: AB_ETHIP-11192.168.1.5\CompactBus\0
Path in Project: AB_ETHIP-11192.168.1.11

| Go Online I
Upload I
Download |

Update Firmnware...

Close I
Help I

Set Project Path I
Clear Project Path I

The next step is to Configure the IO-Link Master on page 35.
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Notes:
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Chapter 6

Configuration Procedure

Configure the 10-Link Master

1. Make sure that the controller is offline to configure the IO-Link Master.

5 RSLogix 5000 Module Profiles Setup

Sl

RSLogix 5000 Module Profiles Setup Complete

The R5Logix 5000 Module Profiles Setup ‘Wizard
configuration tasks have completed. Click Finizh to exit the
wizard.

v Dizplay RSLogix 5000 Module Profiles Release Motes

Finizh |

=

2. In the controller organizer tree, find Ethernet under I/O Configuration

and right-click to add New Module.
el ] Expansion Ijo

éﬁw

G'__ Mew Module,

__")

El 1 Discover Modules.,
E Paste Chrl+y
Properties Alt+Enter
Prink

The module window pops up and shows the available modules.
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36

3. Select the “1734-AENTR, 1734 Ethernet adapter, 2-port, twisted-pair

media” and click Create.

Select Module Type , )

Catalog | Module Discovery | Favoiites |

[1734 Clear Fiters | Hide Fiters |
[l Module Type Category Filters Al[&] Module Type Vendor Filters -~
B Communication _I[E AlenBradiey
Communications Adapter Cognex Corporation =
[ Contoller [ Endess+Hauser
Digital FANUC Corporation
IZ1 MOl 1a Colenchi~b D T FA CAMIIR Dakatinn Amasinn 1
‘1 L o
Catalog Number | Desciiption | Vendor | Category

1734-AENT 1734 Ethemet Adapter, Twisted-Pair Media Allen-Bradley Communication

1734-4ENTR
ILX34-AENWG

1734 Ethemet Adapter, 2-Part, Twisted Pair Media
1734 Wireless Ethemet Adapter, Twisted-Pair Media

Communication

Communication

Allen-Bradley
Prosoft Technal...

4| | 3|
3 of 291 Module Types Found Add to Favorites |

™ Close on Create

Cose |  Hep IA

4. Name the Ethernet adapter (in this example our adapter name is
“adapter”), set the chassis size, check the module revision, and configure

the adapter Ethernet address. Click OK and then Close.

M ™Module Propetties: Locakd (1734-AENTR 4.1) ]

=[]

General | Connection | Module Ifo | Internet Protocol | Port Configuration | Network | Chassis Size |

Type: 1734-AENTR 1734 Ethemnet Adapter, 2-Port, Twisted Pair Media
Vendor: Allen-Bradley
Parent: Local Ethemet Address
' [rdapter & Pivale Network: 1921681, [ 22=]
Description: ’ | C IP Address:
=
r— Module Definition o
Change ... : o 24
Revision: ° —l
Electronic Keying: ompatible Module
Connection: Rack Optimization
Chassis Size: 2
Status: Offfine 0K I Cancel Apply Help
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Chapter 6

S. The

[ Trends
=53 1O Configuration
= {0 1769 Bus
£ (0] 1769-L24ER-QB1B Sradha_Project

=} £ Embedded 1jO
@ [1)Embedded Discrete_10
o :

£ 1769-L24ER-QB1B Sradha_Praject
&[] 1734-AENTRJB adapter

= PointlO 2 Slot Chassis

1734-AENTR adapter appears in th

e Controller Organizer tree.

¥

[N Module Properties: Locak (1734-AENTR 5.1) =10ix1
General | Connection | Module Info | Insmet Protocol | Post Configueation | Metwork | Chassis Sis |
Type: 1734AENTR 1734 Ethemet Adapter, 2-Por, Twisted Pai Media
Werdor: AllerrBradiey
Parent: Local i Ethernet Address
Hame: ﬁ )] @ PrivateNewo: 1321681, 212
Description: | B Copadess [
=l € Host Mame:
~ Modue Defirdion
it oz ] Skt [ =
Revision: 51
S S
Chassis Size: @
Statuz: Offine [Tk ] cameat | o | Help

6. Right-click on 1734-AENTR/B Adapter, and click New Module.

1734-AENTRB Adaprm

9 PointlO 2 Slot Chassis
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(3 Unscheduled Programs | Phases
=5 Motion Groups
) Ungrouped Axes
© dsonmnctions Dot ]
= Eloata Types Discover Modules. ..
% User-Defined
Cip, Add-On-Defined b CirktX
- @ (g Predefined B Copy CtrieC
L0 Trends B Paste Chrl+Y
=3 1O Configuration Delete ™
= {10 1769 Bus
— £ [0) 1769-L24ER-QBI
=25 Embedded 1/O Cross Reference Ctr+E
i [1)Embedded D —_— —
[ Expansion IjO Properties Alt+Enter
= a5 Ethernet
: ? 1769-L24ER-QB1B 5 Print »
B .
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7. Select “1734 10-Link Module Profiles” and click Install.
( IE,J RSLogix 5000 Module Profiles Setup l = — ]

Ready to Configure RS5Logix 5000 Module Profiles
The wizard iz ready to configure RSLogix 5000 Module Profiles.

Click. Inztall ta begin the installation.

If you weant to review or change any of your settings, click Back. Click Cancel to exit the wizard.

Inztall theze RSLogix 5000 Module Profiles....

Details:

Logix [esigner Mation D atabaze Group y y -
i Rockwell Automation Catalog Services ,1 734 10-Link. Modulle Prafiles =
Available Software Version: =
1.41.42
Installation Status:
Mot Installed =
] m 3

Another screen appears showing the IO-Link Configuration screen.

8. Name the IO-Link Master and click OK.

5 RSLogix 5000 Module Profiles Setup = S

Configuring R5Logix 5000 Module Profiles
The program features you selected are being configured.

Please wait while the Setup Wizard inztalls the RSLogix 5000 Module Profiles. This may take several
minutes.

Status:

Installing 1734 10-Link Module Profiles version 1.41.42.
1734-410L: 4 Channel 10-Link Master
1734 10-Link Module Profiles version 1.41.42 install successful.

m

RS Logix 5000 Module Profiles configuration complete.

4 L1 3

()

S ——

The 871TM sensor can now be configured. To configure the sensor, a sensor-
specific IODD (I/O Device Description) file is required. The next steps show
how to register the IODD file.

38 Rockwell Automation Publication 871TM-UM002C-EN-P - October 2017



Configure the 10-Link Master ~ Chapter 6

AOP Installation Verify that the Studio 5000° environment contains the 1734-4IOL IO-Link
AOQP. Version 20 or higher of Studio 5000 software supports this module and
AOP. To verify that the 1734-4I0L module is installed, verify that the
1734-AENTR adapter contains the 1734-4IOL in the library. If the AOP is
required to be downloaded, see Appendix A for more information.
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Notes:
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Chapter 7

Connection Procedure

17344014

@ Ch-10-Link
@ Chi-10-Link
@ Ch2-10Link
@ Cha-10-Link

Connect the 871TM to the 10-Link Master

Once the IO-Link master is configured, connect the sensor to the IO-Link
master. Take the controller offline to add a device to the IO-Link master.

1. Go to the IO-Link tab and click Change.

EN Module Properties: my_aentr:1 {1734-410L 1.1} . = IEIIﬂ

.Generalxl Connection Mndulelnfnl Fault/Program Actimnl Configuratiord 10-Link |

10-Link

10-Link
2 10-Link
2 10-Link

Refresh |(-

Status: Offline

Change Channel Configuration 1 ﬂ

oK I Cancel | Lpply | Help |

2. Choose the IO-Link channel number that you want to add a sensor to
and click the Change Device column.

10-Link
1 10-Link
2 10-Link
3 10-Link

Ok, I Cancel |

A window that contains a library of all sensors that are currently
registered in the IO-Link Device Library appears.
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3. Select the appropriate sensor and click Create.

If the sensor does not appear in the library, go to Chapter 8 to learn how
to Register the IODD.

Select I0-Link Device

-7 10-Link

-7 Allen-Bradiey

f"1'| Colar Reqistration Mark Sensor - 45CHM
f"1'| Induchve Progimity Semsor - 8710
Elf"n Inductive Prosimity Sensor - 571TH
-0 w0

----- M 871TM-M10MP18-D4

----- @ S71TM-M10MP18-D4

----- @ SFITM-M10MP18-42

----- @ S7F1TM-N20NP18-42

----- @ 971TM-N20NP18-D4

----- @ 71 TM-N10NP12-D4

----- @ SFITMMIONPTZ2-A2

----- @ S71TM-MENFP1Z2D4

----- @ SFITM-MENF1ZAT

----- @ SFITMMENF1Z2:A2

71 Measurement Senzor - 45LMS

[Tl Photoelectic Sensor - 42EF

Photoelectic Senzor - 4217
Generic

3]
3]
3]
[][“‘n

Inductive, metal face. Sh, 18mm dia. 10mm rangs. ﬂ
Micro M12 G0

Regizter [ODD... | Cancel |

The sensor is now in the channel configuration window.

i
- -

4. You can change the Application Specific Name, Electronic Keying, and
Process Data Input configuration while the project is in the offline

mode.

IMPORTANT  The 871TM |0-Link does not support Application Specific Name or
Process Data Input configuration.
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Modify the information:

o Application Specific Name (ASN): The purpose of the Application
Specific Name is to add theme naming to distinguish the sensors
within a machine and the associated project profile in the Add-on
Profile (AOP). The ASN allows for easier maintenance and
operation since the device is further identified by how it is used on
the machine/project.

o Electronic Keying Information: Select Exact Match or Disabled
from the pull-down menu. The Exact Match and Disabled keying
options in this dialog correspond to the Compatible and No Check
keying options in IO-Link terminology, respectively.

When Exact Match is selected, the connected IO-Link device must
have the same Vendor ID, Device ID, and Revision information that
has been configured for that channel. If they do not match, IO-Link
communications are not established and a Keying Fault status bit is

set. When Disabled is selected, key check is not performed.

e Process Data Input: Select the input data from the pull-down menu
(for devices that support multiple layouts of input data).

Click OK.
«

10-Link | Allen-Bradley S71TM-M10MP18-04 Exact Match ﬂ
1 10-Link.
2 I0-Link I |
3 I0-Link |l

| . 0] — Cancel I

5. Click Yes to confirm the sensor changes.
5

These changes will cause module data bypes and properties to
I_\ change, Daka will be set to default values unless it can be
— recovered from the existing module properties. Yerify rmodule
properties before Applying changes,

hange module definition?

The module properties screen appears on the General Tab.
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6. Click the IO-Link tab.

¥ Module Properties: my_aentr:1 {1734-410L 1.1)

General” | Connection Modulelnfol Fault/Program Action | Configuration] 10-Link.

Type: 1734-410L 4 Channel I0-Link Master
Wendor: Allen-Bradley
Parent: vy _aentr
Marne: y_dil slot: |1 v
Descripkion: d
E

Module Definition
Series:

Revision:
Electronic Keying:

Connection:

Channel Modes

Channel 0 10-Link

A

1.1 Channel 1 T0-Link.
Carmpatible Madule Channel 2 T0-Link.
Data Channel 3 Io-Link

Status: Offline

0K

Cancel | Apply |

Help |

7. Locate the sensor that you added in the organization tree and select it.

.General"l Connectionl Modulelnfol Fault/Program Action I Corfiguration 10-Link |

2 173441004
E-@ Ch0-10-Link

- @ Ch1-10-Link
- @ Ch2-10-Link
@ Ch3-10-Link

1

871TM-M10NP

Camrmon | Identificationl F‘arameterl Diagnosisl

@ Io_ Li n k Wendor IAIIen-BradIey

Wendor Text IAIIen-BradIey

Wendar IO IURDDD2 URL |http:/ v, ab.comsensors

Device IS?‘ITM-M‘IDNP‘I a04

Description Inductive, metal face, Sh, 18mm dia, 10mm range, Micro 12 Q0 ;I

Device ID |nx000054 10-Link Revision |1 0

Hardware Revision

i Firmware B evision
Bitrate COM2 MinCyclaTime 2000
510 mode Isupported

@ Allen-Bradley

- W\\‘h

‘M\w

<

°§ W

100D IAIIen-BradIey-B?‘l TH-M10NP18-D4-20150615-0007.0.7.%ml

Dacument Yersion |V2.D D ate of Creation |2D15-DB-19

Refresh | -

Statuz: Offline

]

Cancel |

Apply

Help |

The sensor can now be configured through the AOP.
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8. Click Go Online to communicate with the controller and sensor.

.g‘l" Logix Designer - kg_project in Baseline_Project.BASE]]

File Edit W%iew Search Logic Communications Tools —Winc

HAEEIEEIEEEREN

? [ ]
Offline 0.  RUN l_qPJ Pal
Mo Forces
Mo Edits ﬂ

Upload...
I
Download [
Program Mode
Run Mode
Test Mode
Clear Faults
o To Faulks
EIB TMakicn
3 un Controller Properties
-3 pdd-o

E1-£5] Data Types
(- TR

gy s '

Proceed to Chapter 9 for a description of each tab that is associated with the
1734 AOP and a description of how the AOP can be used to configure the
Sensor.
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Notes:
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Chapter 8

Registration Procedure

Register the 871TM 10DD

If you are not able to locate the 871TM in the IO-Link Sensor Library (as
shown in the previous chapter), then you must register the IODD of the
sensor. By default, the IODDs are already located in the Add-on Profile
(AOP), but as new products are released it is necessary to add products to the
library.

The I/O Device Description (IODD) files contain the information that is
related to the sensor, integrated into the system environment. To initialize a
sensor on an IO-Link Master, you must register the IODD of the sensor.

If the IODD file for the sensor cannot be located in the library, it can be

downloaded from http://compatibility.rockwellautomation.com/Pages/home.aspx.
Once the IODD is registered, there is no need to register the IODD again

unless it is manually deleted from the Master Tree.

1. Double-click 1734-4IOL in the Controller Organizer Tree.

E|E-.'E,5 Ethernet
ﬁl 1769-L24ER-QBLE Sradha_Project
2 (I 1734-AENTRB adapter
BB PointI0 2 Slot Chassis
i (I [0] 1734-AENTRJE adapter
e 7 ""1'1':'L,|'F\ 1oL

2. Click the IO-Link tab.

BN Module Properties: my_aentr:1 (1734-410L 1.1) 4 ==l ﬂ
General® | Connection | Module Info | Fault/Program Action | Configuratiorl] 10-Link
Type: 1734-410L 4 Channel Io-Link Master
Wendar: Allen-Bradley
Parent: my_aentr
Hame: my_siol slot: |1 =
Description: ;I
=
Module Definition Channel Modes———————————————
Series: A Channel 0 10-Link.
Revision: el Channel 1 10-Link.
Electronic Keving:  Compatible Module Channel 2 I0-Link.
Connection: Data Channel 3 10-Link.
Statuz: Offline oK Cancel Apply Help
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3. On the IO-Link screen, click Change.

BN Module Properties: my_aentr:1 {1734-410L 1.1)

N=E]

Gemeral*l Connection Modulelnlo' Fault/Program Action | Configuration 10-Link |

= 17344101
@ Ch-10Link

@ Ch1-10Link
@ Ch2-10Link 0 10-Link
i@ Ch3-10Link 1 10-Link,
2 10-Link.
3 10-Link.

Refresh [«

o |

Status: Offline

Cancel | Apply | Help |

4. Click in the Change Device column for the IO-

that the sensor is added to.

Change Channel Configuration

Link channel number

10-Link
1 10-Link,
z 10-Lirk,
3 10-Lirk,

o]

Cancel
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5. In the IO-Link Device Library window, click Register IODD.

Select I0-Link Deyice

=17 10-Link

-0 Allen-Bradley
- Color Registration Mark Senzor - 45CRM
f"1'| Inductive Prozimity Sensor - 3710
&0 Inductive Prosimity Senzor - 871TH
f"n Meazurement Senzar - 45LM5

- Photoelectric Sensor - 42EF

- Photoelectric Sensor - 4217

H- Generic

=
=l
‘ Create Cancel |

6. Click Register IODD in the following dialog box.

T T T T T S T R R T T ]

Rockwell Automation - I0DD Registrar = II:IIﬂ
=7 10-Link
I
Devices Folder  |[oNEiae ] oftwea Cornmon 0D DAE
( Fegsterioon.. ) Eit |
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7. Locate the IODD XML file and double-click it. Then, click Open.

B Register IODD ' x|
i; ;JL_: ;J | » B71C » I0ODD and Pictures - l&}_]l Search IODD and Pictures l'{LqJ
Organize ¥  Mew Folder H= il ':@:'

| Libraties ;I Marme ~ | Date modified Tyvpe | Size ILI
| Documents =] PIETFBraey-67 T TZNPS- P 20TS0el I, BI25] 2005 2152 P L DO TE TG
I pusic 2 Allen-Bradiey-67 1C-MMINF3-ARP3-20150611-...  6{25/20152:51 FM %ML Documenk 16 KB
= Pictures = Allen-Bradiey-671C-MMINP3-E2-20150611-1...  6{25/20152:51 PM %ML Documenk 16 KB
B videos =2 Allen-Bradiey-67 1C-MMZNP4-E2-20150611-T,,,  6[25/2015 2:52 PM %ML Documenk 16 KB
A administrat
= AR = Aller-Bradiey-571C-MMZNP4-P3-2015061 11, 6/25(2015 2:52FM XML Document 16 KE
1 Computer
: i | pller-Bradiey-87 I TM-MENPL12-42-20150611-...  6/25/2015 1:32PM %ML Docurmertk 14 KB
= Floppy Disk Drive =
&L Local sk (C:2) = Allen-Bradiey-671TM-MENP12-A7-20150611-,,,  6[25/2015 1:32 PM %ML Documenk 14 KB

o) DWD Drive (D3]
tl-l Metwork
[55 contral Panel
¢ Recycls Bin
71C
Firmuare l
1) 100Ds as of 07_17
100Ds as of 07_ x|

File narme: IAIIen-Bradley-B?lTM-MﬁNPlE-Dd-EDlSDﬁll-IODDl.D.l.xml

= Allen-Brad|

| Allen-Bradley-87 1TM-M10MP18-A2-2015061..,
=] Allen-Bradley-87 1TM-M10MP18-D4-2015061..,
= Allen-Bradley-27 1 TM-MN1OMP12-A2-2015061 1.,
=] Allen-Bradley-87 1 TM-M10NP12-D4-20150611...
=] Allen-Bradley-87 1 TM-M20NP18-A2-20150611...
= Allen-Bradley-g7 1 TM-MNZ0MP18-D4-2015061 1.,

Z1TM-MENP1Z- #ML Document
6/25/2015 1:32 PM ML Document 14 KB
6f25/2015 1:33 PM ML Dacurnent 14 KB
B/25/2015 1134 PM #ML Document 14 KB
6f25/2015 1:34 PM ML Document 14 KB
6/25/2015 1:34 PM #ML Document 14 KB
B/25/2015 1134 PM #ML Document 14 KB

-

t Open ! , Cancel |
4

7| |10 Device Deseription (1001 ¥ |

5

8. Click Exit.

i1 Rockwell Automation - IDDD Registrar

=5

-0 10-Link

B Allen-Bradisy
7N Color Registration kark Senzor - 45CR M
C7] Inductive Proximity Sensar - 871C
=701 Inductive Proximity Sensor - 871Th
=0 w107
----- @ SF1TM-b10MP18-D4
----- @ S71TM-M10NP18-D4
----- @ S71TH-M10MFP18-02
----- @ S71TM-N20MP18-D4
----- @ SF1THM-N20MP18-42
----- @ S7F1TM-MENP12D4
----- @ SFITHM-N10MP12-D4
----- @ SFITM-NI10NPT2:42
----- @ SFITM-MBENP1 247
----- @ S71TM-MENP1Z2:42
----- @ SF1THM-MENP1Z-D4
-7 Measurement Sensor - 45LMS
BT Photoelectic Sensor - 42EF
-7 Photoelectic Sensar - 42)T
- Generic

=
L]

Devices Folder

C:%Program Files [xB6]F ockwel SoftwarebRSCommoni 0D DD evices

Register I0DD... |

The 871TM is now visible in the IO-Link Device Library.
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9. Select the appropriate sensor and click Create.

Select I0-Link Device |

=17 10-Link
-0 Allen-Bradley
-7 Color Registration Mark Sensor - 45CRM
1 Inductive Proximity Sensar - 871C
-7 Inductive Proximity Sensor - 871TH
=0 Y10
----- @ E71TM-M10NP18-D4
B71TH-M10MP18-D4
----- @ E71TM-MI0NPT8-82
----- @ SFITM-MZ0MNP18-42
----- @ E71TM-M20MP18D4
----- & SFITM-MI0MNP12-D4
----- @ E71TM-M10MNP1 282
----- & SFITM-MENP12-D4
----- @ E71TM-MENP12-A7
----- & STITH-MENPT 242
-7 Measurement Senzor - 45LM5
F-J Photaelectric Sensor - 42EF
F-[7] Photoelectic Sensor - 4217

= Generic
. |Inductive, metal face. Sh, 18mm dia, 10mm range. ;I
=7 |Micro M12 00
= =l

Fegister I0DD.. | ' Cancel |

10. Verify that the sensor appears in the channel configuration window and

click OK.

Change Channel Configuration

10-Link | Allen-Eradley 71Tk 10MP18-D4
1 10-Link
2 10-Link
3 10-Link

You can change the Application Specific Name, Electronic Keying, and
Process Data Input configuration while the project is in the offline

mode.

IMPORTANT  The 871TM I0-Link does not support Application Specific Name or
Process Data Input configuration.
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Modify the information:
o Application Specific Name (ASN): The purpose of the Application

Specific Name is to add theme naming to distinguish the sensors
within a machine and the associated project profile in the AOP. The
ASN allows for easier maintenance and operation since the device is
further identified by how it is used on the machine/project.

Electronic Keying Information: Select Exact Match or Disabled
from the pull-down menu. The Exact Match and Disabled keying
options in this dialog correspond to the Compatible and No Check
keying options in IO-Link terminology, respectively.

When Exact Match is selected, the connected IO-Link device must
have the same Vendor ID, Device ID, and Revision information that
has been configured for that channel. If they do not match, IO-Link
communications is not established and a Keying Fault status bit is set.
When Disabled is selected, key check is not performed.

Process Data Input: Select the input data from the pull-down menu
(for devices that support multiple layouts of input data).

Click OK.

11. Click Yes to confirm the sensor changes.

RSLogix 5000 x|

These changes will cause module data bypes and properties to
l \  change. Data will be set to default values unless it can be
" recovered from the existing module properties. Yerify module
properties before Applving changes.,

Change module definition?

The module properties screen appears on the General Tab.
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Chapter 8

12. Click the IO-Link tab and navigate to the sensor that was added. The
sensor can now be programmed through the AOP.

General*l Eonnection' Modu\elnfol Faultz'ngramAct\onI Configuratiof 10-Link

B § 17344004
- @ ChO-I0-Link

@ Ch1-10Link
@ Ch2-10-Link

Camman |Idenlilication| Parameter D\agnosisl

Wendor IA\IBn-BradIey

 IO-Link

Wendar Text IA\Ian-BradIe}l

Allen-Bradley

Status: Offling

i@ Ch3-10Link VendorID  [040002 WAL [http: /v ab.com/sensors
Device |871TM-M1DNF’1 804
Description Inductive. metal face. Sh. 18mm dia. 10mm range. Micro M12 G0 ;I
":.%vg-..- Wi
_—
g \W o
Device 1D | BT I0-Link Revision  [1.0 PR
Hardware Revision ) Firmware Fevision o J"
Bitrate IEDMZ MinCycleTime IEUUU
510 mode Isupported
[Tl )] IAI\En-BladIey-E?WTM-MWDNP18-D4-ZD1EDB1S-\DDD1 0.1.zml
Dacument Yersion |V2.D Date of Creation | 2015-06-19
0K I Cancel | Apply | Help |

13. Click Go Online to communicate with the controller and sensor.

r
& L

Fil= Edit View Search Logic Communications Toaols

ogix Designer - kg_project in Baseline_Project.BASEI

Winc

Dffline 0. T RUN

Mo Edits

| - :
Download

[
[ Program Mode
=
2 Fun Mode
[}
Test Mode
lear Faults
5o Tao Faulks

Coptroller Properties

EIB Data Types
4 (O — TR

The IODD registration and connection to the IO-Link master is complete.

Proceed to Chapter 9 for a description of each tab that is associated with the

al|S(E| S| 4|=(@ ] .

4
0]

|

1734 AOP and a description of how the AOP is used to configure the sensor.
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Notes:
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Chapter 9

Overview

Review the 1734-410L 10-Link Add-on Profile

Device Parameter Behavior

IO-Link parameters are shown in the Add-on Profile (AOP) only for IO-Link
devices with IODD Advanced integration. Each parameter can have an
attribute of read-only (ro), read-write (rw), or write only (wo). The behavior of
parameters and the source for their values differ whether you are offline or

online.

Table 3 - 10-Link Device Parameter Behavior

Attribute Offline Online
Read-only Parameters are blank. Parameter values are read from the connected 10-Link
(ro) device.
Parameters show “?7?” when communication breaks.
Read-write | Parameter values are read from the Parameter values can be edited and changes made to
(rw) |0DD file when the 10-Link device is the parameters are applied when the “OK” and “Apply”
added. buttons are clicked.
Changes made to the parametersare | Changes are sent to the Master Module, which then
applied when the “OK” and “Apply” writes the changes to the connected 10-Link device.
buttons are clicked.
Write only Parameter buttons are disabled. Parameter buttons that could potentially alter the
(wo) Process Data are disabled.

Other parameter buttons that are enabled, result in
commands being sent to the connected I0-Link device.

The 1734-410L AOP offers four different tabs to describe the sensor

functionality and operation. These tabs are:

e Common Tab: General product information about the sensor
specifications and IO-link IODD information.

o Identification Tab: Sensor cat. no., series letter, general product
description including the current product firmware, and hardware

revisions.

¢ Parameter Tab: Different configurable parameters available in the

871TM.

o Diagnosis Tab: Monitor IO-Link communication characteristics.

For a complete listing of all sensor parameters and parameter definitions, see
Device Parameters on page 83.
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Common Tab

56

The common tab is automatically generated to give general information about

the sensor. The tab contains:
e Vendor
e Vendor ID
e URL
e Device and Description
e DeviceID
¢ I0-Link Revision
o Hardware and Firmware Revision
o Bitrate
e MinCycle Time
« IODD
e Document Version

e Date of creation

I8 Hodube Prapertses: my_aentrel (17344100 1.1)

Coarrl | Cornaction | Medule I Action | Configuration 10Uk |

= 1TMA0LA
=@ D0l
@
@ Ch - el
@ Ol -k
@ Ch3- 0Lk

'Dﬂmml | Paraemeter | Diagross |

QIO0-Link = ==

Vender D 0002 URL |apclivwsb com/isenson

Cnce Eilmlﬂﬂﬂm

Desconigtion  [inductyve, metal ipoe. 50, 150 cha, B range. M M12G0 H |

@ Allen-Bradley

—

xe
] = \#"g-
Deviesld  [Bd0E  OlckReisee 8 \j -
HardwareRevision ™ Firmaare Revision o

B foma meoienTie @R

510 mode Fhﬁﬂlﬂl

Qoo [As-Benciay ST THAM 10N 18-04- 2015021090001 0.1 30

Bocument Versicn V210 Date of Creation [E01502:10

ok | Cowel |
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Identification Tab The Identification tab shows device information such as specific Vendor ID and
Device ID for the exact sensor that is configured. These fields are automatically
populated according to the sensor information. These fields are Read Only (ro).

O rodule Properties: my_aentrcl (1734410 L.1) =10/ x|
Gorernl | Comation | Boduln rfa | ek |
B 173-40UA iderefaion [Pacsmater | Disgross |
= & ChiD- Ok —
T o b = =
B 0n 1 - 0Lk !
@ Cn 2k Divext Parameters 1 Vendor I 2 w |2
@ Ch 310k Direct Parametors 1 Device 1D 3 w |00
[ | Febosh e
Situs: Furring [ ok ] coew | | me |

Parameter Tab

The Parameter tab allows changes to the behavior of the output of the sensor.
The IO-Link master uses these parameters for validation purposes.

[N Modube Properties: my_sentrl (1734-4100 1.1) =10] x|
50 17H4I0LA Common | [T [
=@ Ch 0Lk Uit
@ ATITMMIONFIEH I
& Ch 0Lk
B hi 0lek
@ On3-10-Lek Folwty ishanges viewncia in $10 mode ooty o | rverted (Pomaty Copad) -
11 Tieas
Enbie w |On =
Mo | o |ty Temar B
Mugler | o [0
Base Tme |t |03 - m
— [t |-
Suem: Funning [ox ] cwes | w |
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Polarity

The 871TM sensor features the ability to change the output switching mode.
The factory default mode is Not Inverted (normally open). With the sensor in
IO-Link mode, you can change the polarity parameter to Inverted (normally
closed). The sensor cannot operate in Inverted (normally closed) mode while
operating in IO-Link mode. Therefore, to use the Inverted (normally closed)
functionality, the sensor must be disconnected from IO-Link and used as a

standard input/output (SIO) device.

If you want to change the sensor back to “Not Inverted” (normally open), you
must connect the sensor back to the IO-Link master and change the setting
under the polarity parameter.

Switching Timer Mode

The switching timer is a useful function for manipulating the output of the
sensor in relation to timing. It is useful for precision applications where the
output of the sensor must be precisely triggered at a certain time. It is important
to note that the lowest time base must be used and that there is a tolerance error
of approximately £15%.

IMPORTANT  The enable parameter must be ON to enable the switching timer mode.

The 871TM sensor uses a time base with an associated offset value along with a
multiplier to create a delay value when using the switching timer mode
function. It is important that the smallest time base and multiplier is used to
create the delay. By using the smallest time base and multiplier, the tolerance
error of £15% can be reduced. An example is provided to understand the
relationship between the different input values. The maximum delay that can
be entered is 537.6 ms.

Desired Time Delay= (Time Multiplier) (Time Base) + Offset Value

Time Base Offset Value (ms) Timer Multiplier (ms)
0=0.1ms 0 0...63ms
1=0.4ms 6.4
2=1.6ms 32
3=6.4ms 134.4

For example: 1o achieve a delay of approximately24 milliseconds, you must use a
time base of 1 (0.4 ms) and 44 milliseconds for a timer base multiplier. This value
does not factor in the tolerance error of £15%.

24 ms = (44) (0.4) + 6.4 ms
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No Timer = sensor performs without any delays with the output before or after
the target in presented in front of the sensor

Off Delay = sensor triggered bit stays ON after the target is removed from the
face of the sensor. The time the output is triggered ON after the target is

removed as dictated by the time base set and the multiplier used.

For example: Using the example above, implement an off delay of 24 ms.

0ff Delay
0ff-Delay
No Target Target Target not
Present Present Present
1
Triggered ON
0
| 24ms
Time

On Delay = target is presented in front of the sensor, sensor triggered bit stays
OFF until switching time base and the multiplier time period have elapsed.
Once that time frame has elapsed, the trigger bit turns ON.

For example: Using the example above, implement an On Delay of 24 ms.

On Delay
No Target On Delay Target Target
Present Present Present
1
Triggered ON
0
24 ms
Time
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Diagnosis Tab
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On Delay and Off Delay = Target is presented in front of the sensor, sensor
triggered bit stays OFF until switching time base and the multiplier have
elapsed. Once that time frame has elapsed, the trigger bit turns ON as long as
target is present. The sensor triggered bit stays ON after the target is removed
from the face of the sensor. The time the output is triggered ON after the target
is removed as dictated by the time base set and the multiplier used.

For example: Using the example above, implement an On Delay and Off Delay of
24 ms.

On Delay and Off Delay
No Target On Delay Target Target 0ff Delay Target
Present Present Present not Present
1
Triggered|ON
0
24ms 24ms
Time

The Diagnosis tab shows the user communication characteristics such as cycle
time and IO-Link Revision ID.

N Modube Propertics: mry_aentr (1734-4100 1.1) 2 =101 x|
Genwral | Conreection | Moduie Info | Faul/Program Action | Configurstion 1-Unk
=4 ITREL0LA o | arsdapten | Diagross
5@ Oh 010Uk R | W
S ¥ T — =
B Ch 10Uk T T
@ Ch 2. 10-Lrkc Direct Pacometers 1M Cycle Tiene n |6
B h 30k Drect Facamaters | Master Cycie Time. L
Diwect Parnmeters 1 10-Unic Parvision 1D | = b
e [
Seatu: Frning 0K | Cancel | Apgy I Hep |
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Controller Tags The controller tags have two process data tags that show the status of the sensor
concerning the output and the margin status.
& Scope: Igadway j Show: IAIITags jl\(
troller gadway
[ Controller Tags Mame ==|e | Value € | Force Mask | Shyle Data Tupe
(23 cContraller Fault Handler [Fl-Local1:C oad facoh AB:Embedded_Di...
{3 Power-Up Handler #-Local T T foond) AB:Embedded_Di..
Hagﬁ = HLocal1:0 eno) foool AB-Embedded_Di..
= __C;':,I:;ngram #-adapter flamall Thann AE1734_25L0T:10
Unscheduled Programs { Phases HH-adapter f-..1 f-..} AB1734_25LOT....
[—]B Mation Groups [F]-adapter:1.C qEnen Hoseh AB:1734_410L1:C:0
* [ Ungrouped Axes [=l-adapter1:l fosal) fooal AB:1734_4I0LEE...
i % Add:Onilnstructions [+-adapter:1:1.Fault 2#0000_000. .. Binary DINT
Sl Egz;:ﬁ;ihne g - adapter T Status fonal (ol AB-1734_410L_St..
Cﬂ, Strings [H-adapter:1:.Ch0_MostRecentE vent focol foooh AB:1734_al0L_St..
Cﬂ, Add-On-Defined [Fl-adapter1:| Chl_MostRecentE vent T el el AB1734_4I00_St
; L Predefined [Fl-adapter:1:.Ch2_MostRecentE vent Tl ey AB1734_4I0L_ St
Cﬂ, Module-Defined PR T ATt = AB1734.410L St
[0 Trends .
dapter:1:1.ChOT d
EIB 1J© Configuration e er. e |
Em 1769 Bus Decimal

IR [0] 1769-L24ERGBIE gadway
| E-£3 Embedded 1/

Triggered: This process bit turns toggles to (1) when the sensor detects the
target and to (0) when the sensor does not detect the target. The sensor
operates as normally open when connected to IO-Link regardless of whether its
normally closed.

Margin Status: The bit can be used as a low margin warning indicator to
detect the target is beyond the recommended working range of the sensor. This
process bit toggles to High (1) when the sensor detects a target AND the target
is between 0...80% of the operating range of the sensor. The process bit toggles
to Low (0) when the sensor detects a target beyond 80% of the specified
operating range of the sensor.

The recommended working range of the sensor is less than 80% of the specified
or nominal sensing range. Operation within the working range of the sensor
helps sustain stable operation with typical environmental temperature, load,
and supply voltage fluctuations and differences due to the manufacturer

tolerances.
Sensing Range % 0% 80% 100%
:I < Target >
Triggered 1 (Output ON) 1 (Output ON) 0 (Output OFF)
Margin Status 1 (Margin Good) 0 (Margin Low) O (Margin Low)
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Chapter 10

Sample Code

Configure the Sensor with the Studio 5000

Environment

This chapter provides detailed instructions on the configuration of the 871TM

sensor using message instructions in the Studio 5000° environment. The

example code that is shown allows you to:
¢ Read the sensor configuration

e Set the time delay multiplier

To download the sample code that is shown in this chapter, go to www.ab.com

and follow these steps:

1. Save and Extract PROX_871_TM.L5X to a folder of your choice.

2. Within your Logix Studio program, right-click Main program and click

Import Routine.

J

Controller Tags

- Controller Fault Handler
------ [ Power-Up Handler
B3] Tasks

E’@ MainTask

= % (BBl Mew Routine...

B | Import Routine. ..

------ [23 Unschec

I e B I N S

3. Browse to the folder that contains the routine that is extracted in step 1.

Select and click Import.

4

File name: [Prox_s71_ThL8x

Files of type: |Longea\gner XML Files [*.L5X)

Fies containing: ~ [E8 Routine

Into: [ MainProgiam

Led Led Le] Lo
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Configure the Sensor with the Studio 5000 Environment

4. In Import Configuration window, click OK to accept the default

settings.

8 1mport Configuration

Prox_871_TH

Create ZjiLh

i) References wil be mported as
configured in the References folders

Prox 871 _TM =| Colsion Detads...
=
Type: B Ladder Disgram
In Program: 3 MainProgram
Muber of Rungs: 4

o ) o | e |

4

5. From within the MainRoutine, create a rung of code that runs the
subroutine PROX_871 TM.

64

JSR

Jump To Subroutine
Routine Name Prox_871_TM

6. Open the 871_TM subroutine. On rung 0 within the MSG instruction,
click the square button to open the message configuration.

=G

1

zembly[1]
0 &

Meszage

hessage Cortrol Lock_CRM_Local_Cortrol_hi=g Ok —

BN

CER

[uiew Configuration O
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7. In the Message configuration window, click the Communication Tab
and then click the Browse button.

Configurat o I.Eommunicatior;l_ ag |

Meszage Type: CIF Generic

Service ICustDm j
Type:

Service 2
Corg |4e {Hex) Class: |3a3 (Hex)

Message Configuration - Operate_Mode CRM_Msg

Source Element:

Source Length;

Wite_Assembly[0] -
I 2 3: {Bytes)

i Elerment:
Instance: | 104 Aktribute; I i} (Hex) T — |
23 Enable ) Enable Waiting i) Start 2 Dane Done Length: 0
i Eror Code: Extended Eror Code: [ Timed Out &
Ermor Path:
Error Test:
0K I Cancel | Apply | Help |

8. Browse the Ethernet network to the 1734-AENTR/B adapter and select

the 1734-4I0L Master. Click OK.

i £ Message Path Browser |

X

Path: |My_410L
My_HOL

r . =3 Embedded 110

I:I Expanzion [/0
| -z Ethernet

r - 17344ENTR/B adapter
-3 Paintl0 2 Slot Chassis

£ [0]1763-L24ER-QB1E 10Link_871THM

- [1]Embedded Discrete_I0
IR 1769-L24ER-OB1B 10Link_871TM

[ [D]1734:AENTR/B adapter
N [1] 1754410148 My_410L

Help
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Chapter 10 Configure the Sensor with the Studio 5000 Environment

Notice that the path is now set to My_4IOL in the communication

path. Click Apply and then click OK.

Message Configuration - Read_Index_1 ﬂ

-Configuration Commurication” |Tag I

& Path: [My_4I0L

" Broaocast

Carmrmurication tethad

& LR € DH+ Channe! ' A | i IU 3:
1R safith i r e ; ID 3

r sl Source Link: ID 3. [estination Nods: =i | [[Hstal]

[~ Connected [T Cache Connections € ™| Large Connection
) Enable 3 Enabls ‘Waiting b Start ) Done Done Length: 16 \
3 Error Cade: Exrtended Emor Code: [ Timed Out &
Errar Path:
Errar Test:

r u I3
QK. | Cancel Apply | | Help |

9. Repeat step 8 for the Message instructions on rung 12 (Write_Index_1).

10. Verify that the routine is free of Errors.

11. Press Download to download the Program to the controller.

ﬂ

! Download offline project 'Board_Setup_10_20' ko the controller,
A
¥ Download Project Documentation and Extended Properties

Connecked Controller:

hlame: Board_Setup_10_20

Type: 1769-LZ4ER-QB1B/A CompactLogix™ 5370
Path: AE_ETHIP-19192.168.1.11

Serial Mumber:  CO1FF42D

Security: Mo Protection

ﬁ The controller is in Remaote Run mode. The mode will be changed to
Remate Program prior to download.

L DAMNGER: This contraller is the system time master, Servo axes in
synchronized contrallers, in this chassis or other chassis, may be
turned off,

ﬁ DAMGER: Unexpected hazardous motion of machinery may occur,

Some devices maintain independent configuration settings that are
niot loaded to the device during the download of the controller,

Werify these devices (drives, network devices, 3rd party products)
hawe been properly loaded before placing the controller into run
mode,

Failure to load proper configuration could result in misaligned data
and unexpected equipment operation,

Dowrload I Cancel Help
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12. Click Yes to put the Controller back to Run mode.

Logix Designer ﬂ

l . Done downloading. Change caontroller mode back to Remaote Run?

Operation

The 871TM sensor conforms to V1.0 of the IO-Link standard. The
parameters of the sensor are defined in Index 1. Index 1 consists of 128 bits of
data. Data starts at an offset of 80 bits. When using explicit messages to read
and change the sensor, configuration of the whole index must be read/written
to.

Open the Controller Tag viewer and locate the tag that is named
Sensor_Channel. Set this tag to equal the channel number the 871TM sensor
is connected to on the 1734-4I0L module.

Read the 871TM Configuration Via Explicit Message

Toggle the Read_Index contact on rung 1. This action runs the Message
instruction to read the data that is contained in Index 1.

TIP  Select the contact and press Ctrl-T to toggle contacts.

Toguling Teead_jndex’ intistes & messaga nsiruction that retrisves the entee Valoss of index 1
Inderx 1 congste of 128 b, The sengors confguration tiards afor an B0 b4 ofigel,
Upon completion of the Message nstruction the sensors confliguration ks stored in SINTS Tend_Assembly(4] snd 5],
R _Asaaimibby[4] = Tirtw Dalday
Figad_Axzembiy{5] = Sengor condiguration
I WO
—{ e

Source Sergor_Channed
(1]

RS

-| Merengn {e
Message Control Read_index_1 [,.. ] -0

Dozt Wekle_Assembid]
1681

Freaed_jnaiac_1 DM R _incie
IE —] e
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Chapter 10 Configure the Sensor with the Studio 5000 Environment
The sensor configuration is read back into the Read_Assembly array. Open the
controller tags from within the controller organizer. Expand the
Read_Assembly array. The configuration is detailed in Read_Assembly[4] and
(5]
E-Head_.f-‘_w&embly ...t
[+H-Read_fzzembly[0] 16400
[H-Fead_Assembly[1] 16£00
[FH-Read_tssembly[2] 16400
[H-Fead_Assembly[3] EopRE—)
FH-Read_Assembly[4] 164££ ||
[H-FRead_tssembly[S] 16811 I
[+H-Read_Assembly[E] 6400
[+-Read_fzzembly[7] 16400
[+H-Read_Assembly[8] 16400
Decipher the Data
Read_Assembly[4] Contains the Hex equivalent of the time delay in
milliseconds. Use Table 4 to convert the value to milliseconds.
Table 4 - Hex Value Conversion
Delay Delay Delay Delay Delay Delay Delay Delay
Value | Hex Value | Hex Value | Hex Value | Hex Value | Hex Value | Hex Value | Hex Value | Hex
(ms) | Value (ms) | Value (ms) | Value (ms) | Value (ms) | Value (ms) | Value (ms) | Value (ms) | Value
o | o 26 | 1A 52 | 4p 2| sE 24| & sas| M I G I
249.
0.1 01 2.7 1B 53 35 12.4 5F 22.8 79 56 A3 97.6 BD 6 E7
0.2 02 2.8 47 54 36 12.8 Q 23.2 7A 57.6 () 99.2 BE 256 E8
03 | 03 29 | 1 550 37 12 6 ne| B s as e K| p
04 | 41 3| 56 | 4 16| 62 u | & es| a0 K|
05 | 05 31 | 57 | 39 w e us| o e w Pl D ow
06 | 06 32 | 8 s8 | 34 144 | 89 8| T A N I ¢
0.7 07 33 21 5.9 3B 14.8 65 25.2 7F 65.6 A9 1261. D3 288 ED
08 | & 4 | » 6 | & 12| e 6| @ e2|m | B E
09 | 09 35 | 23 61 | 30 56| 6 272 o es | Dt P ow
1| oA 36 | 49 62 | 3t 6| s w8l 4|l @ R | R

68
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Delay Delay Delay Delay Delay Delay Delay Delay

Value | Hex Value | Hex Value | Hex Value | Hex Value | Hex Value | Hex Value | Hex Value | Hex

(ms) | Value (ms) | Value (ms) | Value (ms) | Value (ms) | Value (ms) | Value (ms) | Value (ms) | Value
11| o8 37 | 2 63 | 3F 164 | 69 304 93 niw Wl PR
12| 8 38 | 26 64 | C 168 | 6A Rl Bsla Dlw 3w R
13| o 39 | o 68 | 51 72| 8 36| 95 752 | AF N T
14 | o sl 2|l ws| s 2|9 78|« | B w
15 | oF 41 | 2 76 | 53 8| @ e8| o 7sa| B 2o S|
16 | 81 42 | 2 8 | 85 84| 66 384 G o [ B e P ks
17 | 1 43 | 8 84 | 5 188 | 6F 0w wme| B | m|E
18 | 1 44 | 48 88 | 56 92| G 46| A 2| @ w2 | D |
19 | B 45 | o2 | 57 196 | o w2 % ss| s S| or G w
2 | 4 46 | 2 96 | 86 n | wsl o sl Bl T
21 | 15 47 | oF 0| 59 04| 73 464| D g e m
22 | 16 48 | 88 104 | A 208 | w9 ws| & | B 384 | FC
23| 1 49 | 31 08| B 22| 75 496 | F 92| B 24| B |
24 | 46 s |2 m2| e ne| 7w si2| 6 ows| s 2| s 0| R
25 | 19 51| 33 16| n |7 ssl o sl Bl g
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Read_Assembly[5] contains the Hex equivalent of the sensors configuration.
The individual bits within this byte define the configuration of the timer being

enabled, Sensor Output, and On/Off Delay.

Normally Mode: On Mode: On Mode: Off Mode: No
Closed Normally Open | Timer Disabled | Timer Enabled | Delay Off Delay Delay Delay Timer Hex Value

v v v 00

V 01

<_

v 02

<_
<_

03

Vv 04

v 05

v 06

< | = | = | = | = | = | =

< | =< | =< | =

Vv 07

Vv 10

V 11

Vv 12

| = | =< | =<

V 13

Vv 14

V 15

<_ | <2 | < | <2 | < | <. | < | <

< | =< | =< | =

Write a New Configuration to the 871TM Via Explicit Message

1. The sensors configuration (NO/NC and Delay type) can be set by
toggling the required contacts on rungs two through nine.

2. Ifyou use a time delay, use Table 4 on page 68 to determine the required

time delay Hex value.
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By toggling the Bits below, the new sensor configuration can be created, prior to writting the: new configuration to the
SENSOr.

The =enszar timebase selected (if required) is then mutiplied by the Multiplier set in Wite_Assembly[2}
MO BTC
I E Bit Field Distriute
Source o

Source Bit o
Dest Sensor_Config
16814 &
De=t Bit 4
Length 1

[{e]

MC BTC
—F Bit Field Distribute
Source 1

Source Bit o
Dest Sensor_Config
16814 &
De=t Bit 4
Length 1

MC
-, ) S

Timer_Off BT
1 E Bit Field Distribute
Source 1

Source Bit 0
Dest Sensor_Config
16814 &
De=t Bit 2
Lencth 1

Timer_Off
- n—

Timer_OM BT
1E Bit Field Distribute
Source o

Source Bit o
Dest Sensor_Config
16#14 &
Dre=t Bit 2
Lencth 1

Timer_CON
—n—

Mo_Timer BT BTC
—3F Bit Field Distribute Bit Field Distribute
Source o Source o

Source Bit o Source Bit o
Dest Sensor_Config Dest Sensor_Config
16#14 & 163814 &
De=t Bit 1 Dre=t Bit o
Length 1 Length 1

Mo _Timer

—

Off_Delay BT =
3 E Bit Field Distribute Bit Field Distribute
SOurce 0 Source 1

Source Bit o Source Bit o
Dest Sensor_Config Dest Sensor_Config
16#14 & 16#14 &
Dest Bit 1 Dest Bit a
Lencth 1 Lencth 1

Off_Delay
|
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Timer_OM BT
JE Bit Field Distritute
Source o
Source Bit 0
Dest Sensor_Config
16#14 €|
Dre=t Bit 2
Lencth 1
Timer_CM
—n—
Mo_Timer BT B0
— F Bit Field Distritute Bit Field Distritute
Source o Source o
Source Bit o Source Bit o
Dest Senzor_Config Dest Senzor_Config
16#14 & 16#14 &
Cest Bit 1 Cest Bit ]
Lencth 1 Lencth 1
Mo _Timer
q—
Off_Delay BTC BT
3 E Bit Field Distribute Bit Field Distribute
Source o Source 1
Source Bit o Source Bit o
Dest Sensor_Config Dest Sensor_Config
16#14 & 16#14 &
De=t Bit 1 Dre=t Bit o
Length 1 Length 1
Off_Delay
|
Cn_Delay BT BTC
I F Bit Field Distribute Bit Field Distribute
Source 1 Source o
Source Bit u] Source Bit u]
Dest Sensor_Config Dest Sensor_Config
16#14 16814 &
Dest Bit 1 Dest Bit a
Length 1 Length 1
On_Delay
—
On_Ancd_Off_Delays BT HTL
JE Bit Field! Distribute Bit Field Distribute
Source 1 Source 1
Source Bit o Source Bit o
Dest Sensor_Config Dest Sensor_Config
16#14 & 16#14 &
De=t Bit 1 De=t Bit 0
Length 1 Length 1
On_and_Off_Delays
il

3. Within the Logic on rung three, double-click the numerical field below
‘Time_Delay_ms’ and enter the new hex value for the time delay. Then,
press Enter.

TIP  Leave the 16# ahead of your entry.

B Dot
—1 Mlowve 1
Source  Time_Delay_ms

16#33| \a

- 16#15 &
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4. Toggle the “Write_Index’ contact to write new configuration to the

871TM.
It wigarey i Tiemer Coasry
Lo seperalle Db 10 Conrvird the rédpingd time deliry 10 M raember, snlér this in the =Time Delay_ma™ fieid.
Tispalng WERe_indes indially Cheaes cate froem th WEDS_ASTembly MRy,
FLL
S— FllFiis —

SonEe 1]

Desd whibe_Mssmmibbe|0]

Lengii ']

Afer the Ve s seebly’ serar i cleared, the message nstracton s triggered.
Thee roeres Consiradion i the waitten bo the 571.Th 2ermon
Upon succoess ful completion the 08 bt i3 sof, resstting the YWits_indkex” b
WO M WO MO i
f— Morre S Miis et __F
Source Sangor_Channed Source  Time_Dely_ms Source  Sengor_Config Message Control vite e 1 [L,, | =000
0+ TEE3 + 16814 {ER}
Dest Whibe_Assembivil] Dest whhRe_Assamibs] Dest ite_Assembhib]
16 + 1681n + 18584
Wite_linedec_1 DN
I E
-

IMPORTANT  The whole index has to be written to the sensor, it is required that both bytes
be populated. If only one of the values must be changed, enter the value
that you initially read into the other field.

5. After writing to the index, perform a read index and validate that the
sensor settings have been changed from the Controller Tag viewer.
Additionally, open up the Master by clicking the 1734-4IOL Master in
the I/O Configuration. RS Studio detects there is a difference between
the actual configuration of the sensor and the configuration in the
project. A popup box is displayed. Expand the ‘+ sign and the

differences are shown.

1734-4I0L/ A - Differences Detected
Rezolve the differences by uploading the differences to the project or downloading them to each device.
Froject Device
Channel | Parameter Wieflie Wielhirs | Upload ‘ Download
Multipher 0 B3
Palarity Inwverted [Marm... | Mot lnverted [M...
Mode Mo Timer Off Delay
lpload/Download the Parameter ¥ alues Ok | Cancel |
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Reset the Sensor to Default

1. Toggle the ‘Default_Sensor_Config’ contact. Default settings are
normally open, no timer, off delay, and no multiplier

Defalt_Sensor_Config MOV MOV,
I E Wove Move
Spurce 1] Source q
Dest Time_Delay_ms Dest Sengor_Config
1E6#1a 16814 &
Delaull_Sensor_Confiy
L
2. Then toggle the “Write_Index’ contact on rung 11.
1 waarsg o Tine Dedary
Lhos seperalle Db 1o Conrvird the réduingd time delery 10 M raember, enlér this in the =Time Delay_ma™ fieid.
Tespgling Wike_inde:x indislly chrars: cae from the Wite_Assembly amey.
Wit _index FLL
bo—i — Fil i —
Sowmoe :]
st Wbl _Assamibbr]
Lesnsgti 1]
ARer Hhe Whte_Asserbly’ array I8 clbared, the message instrustion is tiggered,
Thee Feery Ctanizradion i She wrikien Go the 5T1.Th seror.
Upon sucoesstul completion the DN bt iz set, resstting the WWite_index bt
Wit _index A o Ll S0 1
i Mhorve i Mo MhvE Mastans : i—{ i
Sowrce Sengor_Chanoed Sorce  Time_Deley_ms Sowrce  Sensge_Conlig Wesenge Control Wb index 1 [, | =000
0+ 1EEd - 16814 HER
Dot VWb _Asteeniivi0] Cost R _Assnimibdy[S] Dl ite_Assemihib] =
1681 + 1681n 18814
Wie et DN Wi e
1E :
3
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Checklist

Troubleshooting

This guide is meant to help resolve common issues that occur when
configuring the 871TM sensor.

Error

Cause

Remedy

Status indicator does not
light up

The power supply is switched off.

Check to see if there is a reason for it to be
switched off (installation or maintenance
work, and so on). Switch on the power supply
if appropriate.

Status indicator does not
light up

The 4-pin M12 plug is not connected
to the connector on the sensor

Connect the 4-pin M12 plug to the sensor and
tighten the cap nut by hand.

Status indicator does not
light up

Wiring fault in the splitter or control
cabinet.

Check the wiring carefully and repair any
wiring faults.

Status indicator does not
light up

Supply cable to the sensor is
damaged.

Replace the damaged cable.

No 10-Link connection to
the device

No power supply

See error “Operating Indicator” status
indicator does not light up.
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Notes:
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Appendix A

Install the Add-on Profile

Introduction This appendix shows how to install the IO-Link Add-on Profile (AOP) with
the RSLogix 5000° program. AOPs are files that users add to their
Rockwell Automation library. These files contain the pertinent information
for configuring a device that is added to the Rockwell Automation network.

The AOP simplifies the setup of devices because it presents the necessary fields
in an organized fashion. The AOP allows you to install and configure their
systems in a quick and efficient manner.

The AOP is a folder that contains numerous files for the device. It comes as an
installation package.

Perform the Installation 1. Download the latest IO-Link AOP file from the Add-on Profiles
website.
https://download.rockwellautomation.com/esd
download.aspx?downloadid=addonprofiles

2. Extract the AOP zip file, open the folder, and execute the “MPSetup”
application file.

Rockwell Software ¢

Studio 5000

Create Open Explore

New Project Existing Project Help

—— From Import Sample Project Release Notes
% From Sample Project From Upload About

™ Checking activations...
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AppendixA  Install the Add-on Profile

3. Click Next to install the IO-Link module profiles.
( 75 RSLogix 5000 Module Profiles Setup l = | X ]

Welcome to the R5Logix 5000 Module Profiles Setup
Wizard.

The ASLogix 5000 Module Profiles Setup “Wizard provides for the
installation of these groups of RSLagix 5000 Madule Profiles.

1734 10-Link Module Profiles
1.41.42

Logix Designer Motion D atabasze
24001

Rockwell Automation Catalog Services
200

Details...

' | MNext » | ' Cancel |

™ -

4. Accept the license agreements and click Next. Follow the module
profiles installation wizard.

7 RSLogix 5000 Module Profiles Setup = -5

License Agreement
Plzase read the following license agreements carefully.

% RSLogix 5000 Module Prafiles

END-USER LICENSE AGREEMENT (Rev Jan/2012) *

IMPORTANT-READ THIS AGREEMENT CAREFULLY: This End-User
License Agreernent "EULA" is a legal contract between you (either an
individual or a single entity) ("You or Licensee”) and Rockwell Automation,
Inc. ("Rockwell Autornation for the software product or products that
Rockwell Automation licenses to You, which includes computer softwars,
tocheolog T B LT M- Y A (R iatael madia MSafhweara™ Rrrlawall

+ | accept the tems in all of the license agreements

" | do not accept the terms in all of the license agreements

< Back ' | Mext » | ' Cancel

™ -
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5. Verify that the Install option is selected and click Next.
( 73 RSLogix 5000 Module Profiles Setup =] eS|

Program Maintenance
Install or remove RSLogix 5000 Module Profiles.

{* Install
Install RSLogix 5000 Module Profiles from media.

@ Uninstall BSLogix 5000 Module Profiles.

< Back | MNest » | Cancel

i

6. Review the install details and click Install.

73 RSLogix 5000 Medule Profiles Setup = X

Ready to Configure RS5Logix 5000 Module Profiles
The wizard iz ready to configure RS Lagix 5000 Madule Profiles.

Click Inztall to begin the inztallation,

I you want ta review or change any of your seftings, click Back. Click Cancel to exit the wizard.

Install theze RS Logix 5000 Module Profiles...
[E28 1724 10-Link Module Profiles| D etails:
- Logix Designer Motion D atabase Group ’ y
- Rockwell Automation Catalog Services 1734 10-Link Module Profiles
Avvailable S oftware Yersion: =
1.41.42
Installation 5 tatus:

Mot Installed S
< m 3

< Back ' | Install | ' Cancel

™ -
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7. The installation process begins. This process can take several minutes.
5 RSLogix 5000 Module Profiles Setup = X

Configuring R 5Logix 5000 Module Profiles
The program features vou selected are being configured.

Please wait while the 5 etup “Wizard installs the R 5Logix 5000 Module Profiles. This may take several
minutes.

Shatus:
Starting RSLogix 5000 Module Profiles configuration process..

Ingtalling Logix Designer Motion D atabagze version 24.00.1...

| Cancel |

8. Once completed, click Next.

75 RSlogix 5000 Module Profiles Setup

Configuring R5Logix 5000 Module FProfiles

The program features pou selected are being configured.

Fleaze wait while the 5 etup Wizard installs the RS Logix 5000 Madule Profiles. Thiz may take several
ThiriLbes.

Status:

Installing 1734 10-Link Module Profiles version 1.41.42...
1734-410L: 4 Channel 10-Link Master
1734 10-Link Module Profiles version 1.47.42 install successful

m

RSLogix 5000 Module Praofiles configuration complete.

4 m I

| Mest > |
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9. Click Finish and review the release notes for any additional information.

The IO-Link AOP installation is completed.
( 1‘2,.' RSLogix 5000 Module Profiles Setup | = -3

RELogix 5000 Module Profiles Setup Complete

The ASLogix 5000 Module Profiles 5 etup Wizard
configuration tasks have completed. Click Finish to exit the
wizard.

[v Display RSLogix 5000 Module Profiles Release Motes

Finish |

-
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Notes:
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Appendix B

Device Parameters

When using Explicit Messages to Read/Write parameter values from/to the

871TM, you must know the Index Number, Data Type, and Size of the Data
that is transmitted/received in the message. The attached table provides this
information for each of the Device Parameters.

Identification
Parameter Name Index Subindex Access Default Allowed Value Data Type (Length)
(Hex(Dec) (Hex(Dec)
Direct Parameters 1.Vendor ID 2 0x00(0) 0x09(9) RO 2= Allen Bradley 2= Allen Bradley UlntegerT, bitLength = 8, bitOffset = 56
Direct Parameters 1.Device ID 3 0x00(0) 0x012(12) RO Blank Depends on Device Variant | UlntegerT, bitLength = 8, bitOffset = 32
Parameter
Parameter Name Index Subindex Access Default Allowed Value Data Type (Length)
(Hex(Dec) (Hex(Dec)
.Polarity (changed viewable in 0x01(1) 0x03(3) RW 0= Not Inverted 0= Not Inverted 871TM - BooleanT, bitOffset = 84
SI0 mode only) (N.0) (N.0.)
1=Inverted (N.C.)
Enable 0x01(1) 0x04(4) RW 0=0n 0=0n, 871TM - BooleanT, bittOffset = 82
1=0ff
Mode 0x01(1) 0x05(5) RW 0=No Timer 0= No Timer, 871TM - UlntegerT, bitOffset = 80,
1= Stretch On, bitLength =2
2=0nDelay,
3 =Delay and Stretch On
Multiplier 0x01(1) 0x02(2) RW 0 0..63 871TM - UlntegerT, bitOffset = 88,
bitLength =6
Base Time 0x01(1) 0x01(1) RW 0=0.1ms 0=0.1ms, 871TM - UlntegerT, bitLength =2,
1=0.4ms, bitOffset = 94
2=1.6ms,
3=6.4ms
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AppendixB  Device Parameters
Diagnosis
Parameter Name Index Subindex Access Default Allowed Value Data Type (Length)
(Hex(Dec) (Hex(Dec)
Direct Paramgters 1.Min Cycle 0x00(0) 0x03(3) RO 74 UlntegerT
Time bitLength =8
bitOffset = 104
Direct Parameters 1. Master 0x00(0) 0x02(2) RO 74 UlntegerT
(ycle Time bitlength =8
bitOffset =112
Direct Parameters 1.10-Link 0x00(0) 0x05(5) RO 0x10 UlntegerT
Revision ID bitLength =8
bitOffset = 88
Process Data
Parameter Name Index Subindex Access Default Allowed Value Data Type (Length)
(Hex(Dec) (Hex(Dec)
Triggered DT_Process 0x02(2) RO — 0= Not Triggered BooleanT
Dataln 1= Triggered bitOffset =0
MarginStatus DT_Process 0x01(1) RO — 1=Margin Good, BooleanT
Dataln 0 = Margin Low bitOffset =1
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Error Codes

Error Codes

When an event occurs, the device signals the presence of the event to the
master. The master then reads out the event. Events can be error messages and
warnings/maintenance data. These messages provide insightful data from
individual sensors. You can act on these messages and remedy any issue.

Error messages are transmitted from the device to the controller via the
1O-Link master. The transmission of device parameters or events occurs
independently from the cyclic transmission of process data.

Bit | Value Name Description Remedy
7 Always 0 —
6 1 Invalid Process Data - The LC oscillator is not Replace damaged sensor with
LC Oscillator running (coil likely exact sensor-Reference Automatic
damaged/open) Device Configuration for sensor
parameters

5 Always 0 —

4 Always 0 —

3 Always 0 —

2 Always 0 —

1 Always 0 —

0 Always 0 —
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Location of Error Codes

In the “Controller Tags” view within Studio 5000 Logix Designer”, the 871TM
event appears in the “Status” section view. This value changes from a zero to a
one.

IMPORTANT  In the Controller Tag view below, the 871TM supported event is depicted as
the following:
GREEN box = Status.Ch#Datalnvalid, which refers to the 871TM Bit 6 event

|=|-my_aentr:1:] Status oo [Farat] AB:1734_4I0L_Struct_Status:|:0
—my_aertr:1:1. Status ChiFauk i Decimal BOOL
—my_aentr:1:1.5tatus ChiConnectionFautted 0 Decimal BOOL
—my_aentr:1:1.5tatus ChOCorfiguration InProgress 0 Decimal BOOL
—my_aentr:1:1 Status ChConfiguration Fault 0 Decimal BOOL
—my_aentr:1:1 Status ChikeyingFault 0 Decimal BOOL
| [my_aentr:1:|.Status ChlShortCircuit 0 Decimal BOOL
I Fmy zertr:1:1 Status ChiDatalnvalid al | Decimal [BOOL
dh_" S ——— . -
—— 0
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