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Important User Information

Because of the variety of uses for the products described in this publication, those responsible for the
application and use of this control equipment must satisfy themselves that all necessary steps have been
taken to assure that each application and use meets all performance and safety requirements, including
any applicable laws, regulations, codes and standards.

The illustrations, charts, sample programs and layout examples shown in the guide are intended solely for
purposes of example. Since there are many variables and requirements associated with any particular
installation, Rockwell Automation does not assume responsibility or liability (to include intellectual property
liability) for actual use based upon the examples shown in this publication.

Rockwell Automation publication SGI-1.1, Safety Guidelines for the Application, Installation and
Maintenance of Solid-State Control (available from your local Rockwell Automation sales office), describes
some important differences between solid-state equipment and electromechanical devices that should be
taken into consideration when applying products such as those described in this publication.

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

Throughout this manual 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.

Identifies information that is critical for successful application and understanding of

IMPORTANT
the product.

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 consequences.

A QVZYD] | Labels may be on or inside the equipment (for example, drive or motor) to alert people
that dangerous voltage may be present.

CULINEEVZGDR | Labels may be on or inside the equipment (for example, drive or motor) to alert people
that surfaces may reach dangerous temperatures.

>

It is recommended that you save this user manual for future use.
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Chapter 1

Product Description

Operating Modes

Rockwell Automation Publication 45LMS-UMO00TA-EN-P - September 2015

Product Overview

The 45LMS family of long-distance laser sensors is available in various measuring
ranges. The 8 m (26.2 ft) diffuse and 50 m (164 ft) retroreflective models use a
Class 1 visible red laser and the 15 m (49.2 ft) diffuse models use a Class 2 visible
red laser. The discrete and analog outputs can be easily set using the five-step
rotary switch and the push button. Potential applications include object position
(analog output) and object detection (background suppression with discrete
output).

This sensor uses the Time of Flight (ToF) principle and has a relatively small
beam spot even at 15 m (49.2 ft) away. The sensor is completely self-contained
and does not require any external control devices, which add cost and, require
additional mounting space.

The 45LMS is easily set up by mounting the sensor such that the target is within
the operating range of the sensor and teaching in the appropriate set-points that
are required for the application. All sensors in this family have one discrete
output with one analog output. The discrete output can be wired for either light
operate (L.O.) or dark operate (D.O.) and the analog output is automatically
scaled between the selected set-points with either a positive or negative slope.

The 45LMS is an excellent solution for long-range detection and measurement
applications including;: distance measurement, verifying material position, stack
level, thickness measurement, roll diameter, positioning fixtures, error proofing
inspection, long standoff distance, level monitoring, crane crash protection, and
other difficult applications that exceed the capabilities of standard diffuse or
background-suppression photoelectric sensors.

The 45SLMS Laser Measurement Sensor offers an IO-Link interface. 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 45LMS sensor fully available to the user. This
provides advantages in the service area (fault elimination, maintenance, and
device replacement), during commissioning (cloning, identification,
configuration, and localization) and during operation (job changeover,
continuous parameter monitoring, and online diagnosis).

The sensor can operate in two modes:

Standard IO (SIO) Mode: The sensor-default operation mode. The sensor
outputs and user interface behave as described in the installation instructions



Product Overview

Features

included with the product. This mode of operation is active when the sensor is
connected to digital input devices such as a PLC inputs modules, distribution
boxes, and input terminal connections.

I0-Link Mode: This mode is automatically activated when the sensor is
connected to an IO-Link enabled master device. Upon entering this mode, the
green LED on the sensor starts blinking at a rate of one hertz to indicate that IO-
Link communication has been successfully established with the master. The
sensor transmits more parameter and diagnostic information that can be accessed
via the PLC process data. No user intervention is required to enable this
functionality within the sensor.

When operating with IO-Link, other options become available, such as
evaluation of the detected mark and background, display of measured values, and
sensor diagnosis.

o Eye Safe Class 1 or Class 2 laser
e 8m (26 ft), 15m (49 ft), or 50 m (164 ft) sensing range

e One discrete output (1 x NPN/PNP) and one analog output (1 x 4...20
mA)

o Easy setup of switch points or analog scaling using programming buttons
o IP65 enclosure

e Sclf-contained sensor

e 10 ms response time

o Adjustable-position micro (M12) quick disconnect (QD)

o [O-Link communication protocol helps minimize downtime and increase
productivity

o IO-Link sensors are forward/backward compatible with standard sensors:
the same sensors and same cables that are used in IO-Link and non-10-
Link applications

o IO-Link provides

Remote detection of the health of the sensor,

Unique description/name of the sensor,

Storage of multiple profiles/recipes, and

Ability to lock the sensor to minimize the settings being changed.
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Product Overview

Specifications

Certifications

cULus Listed and CE Marked for all applicable directives

Environmental

Operating Environment

1P65

Vibration

10...55Hz, 0.5 mm amplitude, three planes; meets or exceeds
IEC 60068-2-6

Shock

30 g with 11 ms; three planes; meets or exceeds [EC 60068-2-27

Operating Temperature [C (F)]

-30...50°(-22...122°)

Storage Temperature [C (F)]

-30...70°(-22...158°)

Optical
. Class 1 laser, visible red 660 nm (for 8 m and 50 m models)
Light Source Class 2 laser, visible red 660 nm (for 15 m model)
< 10mm (0.39in.) at a distance of 8 m (26 ft) at 20°C (68°F)
Spot Size < 15mm (0.59in.) at a distance of 15 m (49 ft) at 20°C (68°F)

<50 mm (2in.) at a distance of 50 m (164 ft) at 20°C (68°F)

Sensing Distance

0.2...8m(0.66...26.25 ft) diffuse0.2...15m (0.66. . .49.21 ft) diffuse
0.2...50m (0.66...164.04 ft) retroreflective

Absolute Accuracy

+25mm (+0.98in.)

Repeatability

<5mm(0.20in.)

Angle Deviation + 2° maximum

Reference Target Kodak white (90%)

Temperature Influence <0.25 mm/K typical

Electrical

Operating Voltage 10...30V DC(18...30V DC when operating in 10-Link mode)
Current Consumption <70 mA at 24V DC

Discrete Output Type 1 NPN/PNP output, short-circuit protection, reverse polarity protection
Discrete Output Rating 30V DC maximum/100 mA maximum

Analog Output Type One analog output 4...20 mA, short-circuit/overload protection
Switching Frequency 50 Hz

10-Link

Protocol 10-Link V1.0

Interface Type 10-Link

Mode (OM 2 (38.4 kBaud)

Cycle Time 2.3ms

SI0 (standard 1/0)

Supported (pin 2 for standard; pin 4 for 10-Link)

Mechanical
Housing Material Plastic ABS
Optical Face Material Plastic pane

Control Inputs

5-step rotary switch for operating modes selection
Push button for set-point teach

Connection Type

4-pin DC micro (M12)
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Installation

Chapter 2

Displays and Controls

User Interface

Installation

The operating indicator (green LED) provides information about the state of the
sensor interface. The following states are indicated:

o Power supply in order (standard IO mode)—static on
¢ IO-Link communication—brief interruption in rhythm of one second

o Fault states: Undervoltage and short circuit at the outputs
The signal indicators show the detection status of the sensor.

The following states are indicated:

o Signal indicator—yellow LED on
o Operating indicator—green LED off

Controls and Indicators

Yellow LEDs—Signal Indicators
Laser output / Set button \

\ { SET
- P
Green LED / /@}%RUN

Operating indicator Rotarygvit(h

LED Status

Rockwell Automation Publication 45LMS-UM001TA-EN-P - September 2015



Installation

Mounting Securely mount the sensor on a firm, stable surface, or support for excellent
reliability operation. A mounting subject to excessive vibration or shifting could
cause intermittent operation. The 45LMS-BKT1 mounting bracket is available
for installation convenience. Once securely mounted, the sensor can be wired per
the wiring instructions in the next section.

Mounting Bracket [mm (in.)]
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Installation

Dimensions [mm (in.)]

Wiring

The following illustration shows the relevant device dimensions:
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Output Wiring

The 45LMS photoelectric sensor is available with a micro quick disconnect for
ease of installation and maintenance.

Rockwell Automation® recommends the use of the 889 Series of cordsets and
patchcords for quick-disconnect model sensors. All external wiring must
conform to the National Electric Code and all applicable local codes.

The 45LMS features complementary push-pull discrete output, which means the
outputs always drive either 24V or 0V and can, therefore, be wired like either an
NPN or a PNP sensor.

In SIO mode, Q1 is a discrete output and Q2 is an Analog output. In IO-Link mode, Q1
is a discrete output and Q2 can be a discrete or analog output.

1 Brown 2
. +
/\ 1
4 - Black loAD} (Q1/10-Link) (
2 gy White TANALOG | (@)
- 3
] [ 3 - Blue A
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Teaching the 45LMS in Standard 10 (SI0) Mode

Chapter 3

Teach Overview

Teach Modes

Rockwell Automation Publication 45LMS-UM001A-EN-P - September 2015

Teaching the 45LMS in
Standard 10 (S10) Mode

The sensor is set up in standard IO mode using the rotary switch and the SET
button, and it displays feedback via the Yellow and Green LED indicators on the
top of the sensor.

Yellow LEDs—Signal Indicators
Laser output / Set button \

NS e
-

:@E'\QQ“ RUN
Green LED / /' -/_02

Operating indicator Rotaryﬁm(h

There are two outputs teach methods for the 45LMS in SIO mode. The first
method is discrete and the second is analog.

The 45LMS is set-up using the rotary switch and the SET button, and it displays
feedback via the yellow and green LED indicators on the top of the sensor.

Upon completion of any set-point Teach, both LEDs flash simultaneously,
followed by an alternating flash of the LEDs.

o A slower alternating flash (2.5 Hz) indicates a successful Teach.

o A faster alternating flash (8 Hz) indicates an unsuccessful Teach. After an
unsuccessful Teach, the sensor continues to operate with the previous valid
setting.

Set-points can be independently taught. For example, set-point Q1-B can be set/
re-taught without changing set-point Q1-A.

By pressing the SET button for >5 s (when Q1-A, Q1-B, or Q2-A is selected
with the rotary switch), the taught value for that set-point is deleted, leaving the
sensor with no value for the set-point that was selected. When you delete Q2-A,
the analog output changes to Zero Point mode (see “Zero Point (Positive Slope)
on page 14 for details). The value for Q2-B cannot be deleted, it can only be
overwritten.



Teaching the 45LMS in Standard 10 (SI0) Mode

When switching between discrete sensing modes, it is necessary to delete or teach

the set-points for both Q1-A and Q1-B.

IMPORTANT  The remainder of these instructions refers to the 24V state as ON and the OV
state as OFF (PNP). If wired as NPN, the logic is inverted.

Setting the Discrete Output: Q1

The discrete NPN/PNP output can be set as a switch point o7 switching window
as described below.

These instructions were made with the assumption that the sensor is being used
for light operate and that PNP output is desired. If the required output is NPN,
then refer to the rotary positions listed in the parentheses () throughout the
Discrete Output instructions.

IMPORTANT  When you use the sensor for an NPN output, the Yellow LED behaves opposite to
the sensor output.

For example, when the NPN output is ON, the Yellow LED is OFF.

Switch-point and Closer

24V

oV

0.2m Q1B Maximum

This is the most commonly used mode for object detection with background
suppression. If using the sensor for this type of application, set the Teach-point
at the farthest distance from the sensor that the target passes.

When using this mode, the sensor output turns on if it detects an object 200 mm
(8 in.) from the sensor face and up to the Teach-point. For example, if the Teach-
point is set at 2 m (6.6 ft), the output would turn on if the sensor detects an
object anywhere between 200 mm and 2 m.

1. Place a target at the desired Teach-point, move the rotary switch to position

Q1-B (Q1-A for NPN).

Rockwell Automation Publication 45LMS-UM001TA-EN-P - September 2015



Teaching the 45LMS in Standard 10 (SI0) Mode

2. Pressand hold the SET button until the green and yellow LEDs flash

simultancously. !

3. [Ifthe Teach is successful, move the rotary switch to RUN.

Switch-point and Farther

24V e

.________________________v__

ov

0.2m Q1A Maximum

In this mode, the sensor output turns on if it detects an object at the Teach-point
or at any distance farther than the Teach-point up to the maximum range of the
sensor. For example, if the Teach-point is at 2 m (6.56 ft), the output turns on if
the sensor detects an object anywhere from 2 m to the maximum range.

1. Place a target at the desired Teach-point, move the rotary switch to position

Q1-A (Q1-B for NPN).

2. Pressand hold the SET button until the green and yellow LEDs flash

simultaneously. 1

3. If the Teach is successful, move the rotary switch to RUN.

! After the LEDs flash simultaneously, they flash alternately to indicate whether the Teach was successful (slower

alternating flashing at 2.5 Hz) or unsuccessful (faster alternating flashing at 8 Hz).

Rockwell Automation Publication 45LMS-UMO001A-EN-P - September 2015 9



Teaching the 45LMS in Standard 10 (SI0) Mode

10

Switching Window

14V

ov

0.2m Q1A Q1B Maximum

When setting the sensor in this way, the output turns on when it detects an
object within a window that is created between two Teach-points. For example,
if the Teach-point for Q1-A is set at 2 m, and the Teach-point for Q1-B is set at
3 m, the sensor turns on the output if it detects an object at 2...3 m

(6.56...9.84 ft).

1. Place a target at the closer (relative to the sensor) desired Teach-point, move

the rotary switch to position Q1-A (Q1-B for NPN).

2. Pressand hold the SET button until the green and yellow LEDs flash

simultaneously.!

3. DPlace a target at the farther (relative to the sensor) desired Teach-point, move
the rotary switch to position Q1-B (Q1-A for NPN).

4. Press and hold the SET button until the green and yellow LEDs flash

simultancously.!

5. If the Teach is successful, move the Rotary Switch to RUN.

1 fter the LEDs flash simultaneously, they flash alternately to indicate whether the Teach was successful (slower

alternating flashing at 2.5 Hz) or unsuccessful (faster alternating flashing at 8 Hz).

Rockwell Automation Publication 45LMS-UM001TA-EN-P - September 2015



Teaching the 45LMS in Standard 10 (SI0) Mode

Switching Window (inverted)

UV (e —— - - - - :

()

0.2m Q1B Q1A Maximum

When setting the sensor in this way, the output turns on when there is no object
that is detected within the defined window that is created between two Teach-
points. For example, if the Teach-point for Q1-B is set at 2 m, and the Teach-
point for Q1-A is set at 3 m, the sensor remains on as long as there is no object
that is detected in 2...3 m.

1. Place a target at the closer (relative to the sensor) desired Teach-point, and
move the rotary switch to position Q1-B (Q1-A for NPN).

2. Pressand hold the SET button until the green and yellow LEDs flash

simultaneously.!

3. Place a target at the farther (relative to the sensor) desired Teach-point, move

the rotary switch to position Q1-A (Q1-B for NPN).

4. Press and hold the SET button until the green and yellow LEDs flash

simultaneously.!

5. If the Teach is successful, move the rotary switch to RUN.

Setting the Analog Output: Q2

The 4...20 mA output can be defined as any range within 200 mm to the
maximum range of the sensor, as either a rising or falling slope, as described
below. The default analog-output setting for Q2 is A = 200 mm (8 in.) and B =
5,000 mm (16 ft) for all sensor models. Minimum window for setting the analog
spanis 21 mm (0.83 in.)

! After the LEDs flash simultaneously, they flash alternately to indicate whether the Teach was successful (slower

alternating flashing at 2.5 Hz) or unsuccessful (faster alternating flashing at 8 Hz).

Rockwell Automation Publication 45LMS-UM001A-EN-P - September 2015 1



Teaching the 45LMS in Standard 10 (SI0) Mode

Positive Slope

20 mA

4mA

~3.9mA

0.2m Q2A Q2B Maximum

In the Positive Slope mode (also called Rising Slope) a target that is positioned at
the closer set-point results in an analog output of 4 mA. And a target at the
farther set-point results in an output of 20 mA, with the analog output scaled
linearly in between. In this mode, the sensor outputs 20 mA when the target is
outside of the operating range, which is 0...200 mm (0...8 in.) and anything
greater than the maximum sensing range.

1. Place a target at the minimum Teach-point.
2. Move the Rotary Switch to position Q2-A.

3. Press and hold the SET button until the Green and Yellow LEDs flash

simultaneously!.
4. Place a target at the maximum Teach-point.
5. Move the Rotary Switch to position Q2-B.

6. Press and hold the SET button until the Green and Yellow LEDs flash

simultaneously. 1

7. If the Teach is successful, move the Rotary Switch to RUN.

1 fter the LEDs flash simultaneously, they flash alternately to indicate whether the Teach was successful (slower

alternating flashing at 2.5 Hz) or unsuccessful (faster alternating flashing at 8 Hz).

12 Rockwell Automation Publication 45LMS-UMO001A-EN-P - September 2015



Teaching the 45LMS in Standard 10 (SI0) Mode

Negative Slope

20 mA

0.2m Q2B Q2A Maximum

In the Negative Slope mode (also called Falling Slope) a target that is positioned
at the farther set-point results in an analog output of 4 mA. And a target at the
closer set-point results in an output of 20 mA, with the analog output scaled
linearly in between. In this mode, the sensor outputs 3.9 mA when the target is
outside of the operating range, which is 0...200 mm (0...8 in.) and anything
greater than the maximum sensing range.

1. Place a target at the maximum Teach-point, and move the rotary switch to
position Q2-A.

2. Pressand hold the SET button until the green and yellow LEDs flash

simultaneously.!

3. Place a target at the minimum Teach-point, move the Rotary Switch to
position Q2-B.

4. Press and hold the SET button until the Green and Yellow LEDs flash

simultancously.!

5. If the Teach is successful, move the Rotary Switch to RUN.

1 fter the LEDs flash simultaneously, they flash alternately to indicate whether the Teach was successful (slower

alternating flashing at 2.5 Hz) or unsuccessful (faster alternating flashing at 8 Hz).

Rockwell Automation Publication 45LMS-UMO001A-EN-P - September 2015 13



Teaching the 45LMS in Standard 10 (SI0) Mode

14

Zero Point (Positive Slope)

0mA [ T T T
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<0.2m Q28 Maximum
In the Zero Point (Positive Slope) mode a target that is positioned at the farther
set-point Q2-B results in an analog output of 20 mA. And the analog signal is
scaled linearly between 0.0 mm and Q2-B. This is useful for simplifying the
scaling within the PLC or control device. For example, the following equation
can be used:
D = (Dppay/ Ivan) + T
Where

D = Current distance of target

Dy\fax = set-point distance
Ipax = analog range (which is always 20 for the 45LMS)
[; = current analog output from sensor.

However, even though the analog signal is scaled linearly from 0.0 mm to Q2-B it
still provides an analog output of 20 mA when the target is outside of the
operating range, which is 0...200 mm (0...8 in.) and anything greater than the
maximum sensing range. (This is because the 45LMS cannot detect objects
between 0...200 mm.)

1. Place a target at the maximum Teach-point.
2. Move the rotary switch to position Q2-B.

3. Pressand hold the SET button until the green and yellow LEDs flash

simultancously!.
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Teaching the 45LMS in Standard 10 (SI0) Mode

4. Move the rotary switch to position Q2-A, and delete the set-point [factory
default is 200 mm (8 in.)] by pressing and holding the SET button for >5's.
Both LEDs turned off indicates successful completion.

5. If the Teach is successful, move the Rotary Switch to RUN.

Alarm Feature

The 45LMS also has an alarm feature that alerts the user via LEDs that the teach
process was successful.

After the LEDs flash simultaneously, they flash alternately to indicate whether
the Teach was:

Successful: slower alternating flash (2.5 Hz)
Unsuccessful: faster alternating flash (8 Hz)

! After the LEDs flash simultaneously, they flash alternately to indicate whether the Teach was successful (slower

alternating flashing at 2.5 Hz) or unsuccessful (faster alternating flashing at 8 Hz).

Rockwell Automation Publication 45LMS-UMO001A-EN-P - September 2015 15



Laser Measurement Sensor with |0-Link Overview

Chapter 4

What Is 10-Link?

Why 10-Link?

16

Laser Measurement Sensor with
10-Link Overview

The IO-Link technology is an open point-to-point communication standard and
was launched as (IS) IEC 61131-9.10-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.

I10-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 the user with new commissioning
methods. 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, set-up, and maintenance

o Enhanced flexibility and scalability

e Detailed diagnostic information for preventative maintenance

10-Link Offers a Full Range of Advanced Features and Functions

Seamless Integration

o Forward and backward compatible, sensor catalog numbers remain the
same

e No special cables required
. Conncctivity options remain the same

o Access IO-Link functionality by simply connecting an IO-Link enabled
device to an IO-Link master

 Analog devices no longer require a dedicated input card

Rockwell Automation Publication 45LMS-UM001TA-EN-P - September 2015
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Real-time Diagnostics and Trending
o 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
e Real-time monitoring helps ensure that sensors are operating correctly

e Detect damaged sensors and pinpoint their exact location for quick
troubleshooting through Application-Specific Name parameter

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

e Multiple configurations can be stored in controller to support changes in
machine production, for example tool changes

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

different finished goods

Descriptive tags
o Faster programming during initial setup

o More efficient troubleshooting-process data tags are named based on the
information they provide

o Easily monitor sensor data though intuitive tag names

How Does 10-Link Work? 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 detecting products on the machine—
now the health of the machine can be MONITORED as it runs.

_L+O Pin | Signal Remark
1 L+ ]
UL
b4 2 Out Depends on sensor
(P 1 4 C/Q
z 3 L- Ground
_I_ Communication/
L- : 4 /e switching signal

IMPORTANT  The response time of an 10-Link system is not fast enough for high-speed
applications. In this case, it is 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.
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10-Link Data Types

18

Transmission Rates

Three baud rates are specified for the IO-Link device:

e COM 1 =4.8 kbaud
¢ COM 2 =384 kbaud
e COM 3 =230.4 kbaud

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 Product Specifications for product 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 I-0 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 addresses 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 Product Specifications for minimum product
cycle-time.)

There are four data types available through IO-Link:

Process data 7 (ydicdata
Value status 7 (ydicdata
Device data 7 Acydicdata
Events 7 Agydlicdata
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Accessing 10-Link Data

Process Data

The process data of the devices are transmitted cyclically in a data frame in which
the size of the process data is specified by the device. 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 the user 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.

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.
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Start-up of the I/0 System

Assigning Device Parameters

Rockwell Automation
Solution

Acyclic 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 IO-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.

Installing 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.

IO 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 Studio 5000° and the 1734-4I0L Add-on Profile
(when using the 1734-4I0L IO-Link master module).

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
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With access to more detailed and customized plant-floor information than other
solutions can offer.

M .
=)
|
Main patchcord 889M-R19RMMU-2
4 separate colors Main patchcord

@ 889M-R11RMMU-2 Passive Distribution Box

898D-P54PT-M12

@ @ o o . o miw o,
TR R X ~OR =
. W Passive Distribution Box

898D-P58PT-M12
T MEF 45IMS  87ITM T A 45IMS  871TM uptoany8

@ IO-Link: sensors @ IO-Linkk sensors @ IO-Link sensors
(Requires 10-Link Masters

Patchcords (4 pes.) 889D-F4ACDM-2

Premier |ntegration The Studio 5000 Logix Designer® environment combines design and engineering
elements in one interface, enabling users to access IO and configuration data
across the Integrated Architecture system. Using 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 Rockwell Automation 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 users to build and configure their systems in a quick and efficient manner.
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BN Module Properties: my_aentr:1 (1734-410L 1.1)

| Generall Connectionl Module [rfo I Fauilt/Program Actionl Configuration  10-Link. |

Eq 1734-410L48 Commar | Identificationl Dbsewationl Parameterl Diagnosiz
@ ChO-10-Link

@ Ch1-10-Link . ]
©.@® dELMSDELGCT D @ IO_ Ll n k “Wendor IAIIen Eradley

@ Ch2-10-Link “endor Text IAIIen-BradIey

L@ Ch3-10-Link Wendor D [0x0002 URL |http:/ v, ab.com/senzors
Device 45LMS-DELGCT-D4
Deseription Laser Measurement Sensor, Class 1. Visible red, 8m M12 Q0 ;I
I
Device ID [-000083  I0dinkRevison o
Hardware Revision A— Firrware Revision 502

Bitrate COmM2 MinCycleTime 2300
510 mode Isupported

Allen-Bradley

100D |AIIen-BradIey-45LMS-D BLGCA-D4-20150722-10DD1.001. xml

Document Version |V2.D D ate of Creation |2D15-D?-22

4 | o

Refresh |(-

Status: Funning

45LMS 10-Link Features

22

ok I Cancel | Apply I Help |

These features are available in the 4SLMS:

Triggered: Is the process data bit that communicates the change in state of the
45LMS upon the detection of a registration mark. 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 teaching the light and dark operate in standard I/O (SIO)

mode.

Local Operation: Disables the push button interface helps prevent
unauthorized users from changing sensor settings.

Teach Operation: The 45LMS has three teach methods:

Static Teach: Consists of a two steps: teach the registration (first
condition) and teach the background (second condition). This method is
recommended for most applications.

Dynamic Teach: Is ideal for teaching the sensor while the application is
running. The sensor automatically detects the registration mark and
background to help ensure reliable detection and operation.

Local Teach: When the local teach is enabled in IO-Link, the teach
process follows the standard IO (SIO) teach method using the rotary
switch on the sensor.
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Multiple Profiles: The sensor setup can be stored in Studio 5000 by using
Explicit Messaging to support multiple machine configurations. Therefore, the
sensor can be taught and programmed to detect multiple products/packages.
Multiple profiling enables designing the sensor one time and having the
capabilities to change products instantly without manual intervention.

Multiple profiling must be done through Explicit Messaging. For more
information, reference the Explicit Messaging in Appendix C.

Location Indication: Helps the user to identify the location of a specific sensor
on a machine by temporarily increasing the LEDs to flash in a specific rhythm.

Automatic Device Configuration (ADC): Replacing damaged sensors is easy.
Simply remove the old Allen-Bradley sensor and connect the new one—the
controller automatically sends the configuration to the new sensor.

Allen-Bradley
10-Link Master

Master
Configuration

Allen-Bradley Controller
Ve

¥
Fiwa -

Sensor
Configuration

Application Specific Name (ASN): With numerous sensors on a machine with
the same catalog number, the ASN parameter within each sensor makes it easy to
identify the sensor during commissioning and the lifetime of the machine when
collecting data. Name resides in the project and the sensor itself.

|Hscrm a4

Zone2 PE2 BottleCount2
Zone3,CRM1 Register
Zaoned FX1 FolDetect

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.
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24

a1

My_1734_410L:1:1.Ch0.Triggered

My_1734_410L:1:1.Ch0.MarginLowAlarm

42EF

My_1734_4I0L:1:1.Ch1.Triggered

My_1734_410L:1:1.Ch1.MarginLowAlarm

42CRM

My_1734_410L:1:1.Ch2.Triggered

871TM

My_1734_410L:1:1.Ch3.Triggered

My_1734_4I0L:1:1.Ch1.MarginStatus

45LMS

My_1734_410L:2:1.Ch0.Distance

My_1734_410L:2:1.Ch0.Triggered1

My_1734_410L:2:1.Ch0.Triggered2

My_1734_410L:2:1.Ch0.MarginLowAlarm
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Chapter 5

Setting up the 45LMS for 10-Link Mode

This chapter shows the physical hardware and software that is required to
configure the 45LMS through IO-Link and provides a simple guide to installing
the hardware.

Products required:

Hardware

e 45LMS-DSLGCI1-D4, 45LMS-DSLGC2-D4, 45LMS-DSLGC1-D4

o CompactLogix or ControlLogix PLC Platform

¢ POINT I/O Communications Interface: 1734-AENTR

¢ POINT I/O IO-Link Master Module: 1734-410L

¢ POINT I/O Terminal Base: 1734-TB

o RJ45 network cable for EtherNet/IP connectivity:
1585]-M8TBJM-1M9*

o 889D cordsets (optional): 889D-F4AC-5** (I0-Link maximum
acceptable cable length is 20 m (65.6 ft))

Software:

e Studio 5000 environments, version 21 and higher
e Sensor specific IODD
« 1734-410L 10-Link Add-on Profile (AOP)
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Example: Sett|ng Up In this example, we are showing an Allen-Bradley POINT I/O chassis with a
the Hardware 1734-AENTR adapter and a 1734-4IOL IO-Link master module in the first
slot. The 1734-AENTR is communicating with a CompactLogix controller via
EtherNet/IP.
Feeeeeeeeeeeeaeeeeeee et e e e e ey
e e v LT K
p 1734-AENTR -
1¢34-41
o
j——
-

@ IO-Link

"
Patchcords (1 pc.) 889D-F4ACDM-2)

T T T T T T T

45LMS

@ IO-Link

When adding a 45LMS to the 1734-4IOL master module, complete the
following steps:

[u—

. Provide power to the 1734-AENTR adapter.
2. Set the node address on 1734-AENTR adapter.

3. Connect the 1734-AENTR 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).
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5. Connect the 45LMS to the other end of the sensor cable.

6. After connecting the sensor, you will need to create/open a project in Studio
5000 to establish communication with the Allen-Bradley controller that is
being used and to add the 1734-AENTR adapter and 1734-410L I1O-Link
master module to Controller Organizer Tree (see Chapters 6 and 7 for
detailed instructions).

IMPORTANT  Once the sensor adapter and the master module have been configured in the
Controller Organizer Tree and the 45LMS has been wired to the master module,
the green LED indicator on the sensor should flash at a 1 Hz rate indicating that
it is operating in 10-Link mode. The green indicator that is associated with the
channel that the sensor is wired into on the right-hand side of the master
module should also pulse at a 1 Hz rate.
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Chapter 6

Creating a Project

To begin a new project in Studio 5000, follow these steps.
If there’s an existing project within Studio 5000 with CompactLogix or
ControlLogix hardware that is installed and communicating online, go directly

to Chapter 7 “Configuring the IO-Link Master.”

1. Double-click the Studio 5000 icon.

2. Click New Project.

Studio 5000+~

Create Open Explore
N e t Existing Project Help
Sample Project Release Notes
From Upload About

™" Checking activations...

3. To program the controller, select the controller that is used. In this example,

it is the “1769 L24ER” CompactLogix.
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4. After selecting the controller, name the project and click “Next.” In this
example, the project name is “Project45SLMS.”

e e e e e e . EE

Lagix 5

= CompactLogix™ 5370 Controller —

1769-L16ER-BE1B CompactLogix™ 5370 Controller
1769-L15ER-BELE CompactLogix™ 5370 Controller
1769-L13ERM-EB1E CompactLogix™ 5370 Controller

C 1769-L24ER-QB1E CompactLogix™ 5370 Controller D

1769-L24ER-GBFC1E CompactLogix™ 5370 Controller
1769-L27ERM-QBFCIE CompactLogix™ 5370 Controller

1769-L30ER CompactLogix™ 5370 Controller

1769-L30ERM CompactLogix™ 5370 Controller

1769-L30ER-NSE CompactLogix™ 5370 Controller

1769-L33ER CompactLogix™ 5370 Controller

1769-L33ERM CompactLogix™ 5370 Controller

1769-L36ERM CompactLogix™ 5370 Controller j=
ControlLogix® 5570 Controller
GuardLogix® 5570 Safety Controller LI

MName: n‘l Projeck45CRM ’
Location: IC:'-,Users'\Lahuser".Desk‘tup'\,L?S j Erowse... |

ETH BTN e~ BTN

5. Once the project opens up, setup the IP address of the controller to help
ensure communication. To set the IP address, click the browsing icon.

w_g"" Logix Designer - Link [1769-L24ER-(B16 21.1 lI"'

File Edit Wiew Search Logic Communications Tools Window Help
B|=|e| 8 &|Bl@f o] o &% @ [ v ale
Fem Run 0.  RunMode -E‘-Ea_th: £B_ETHIP-1\192.168.1.5°

| Salact fang

No Forces . I7 Cortroller OF,
No Edis [ | o Streae OK o i et | AE ] [ B

0|« | bl\Fauuriles A Add-On A Safely A Alarms A Bit A Timer/Co
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6. Select the controller that is being used for the project. In this example, we are

using a 1769-L24ER-QB1B CompactLogix.

¥ Auckiowse _ Fefiesh |

=

- Warkstation, TEMPO2-AS9L7 37
@& Linx Gateways, Ethernet
&5 AB_DF1-1, DH-485
" 4B_ETHIP-1, Ethernet
~{J 192,168,110, MicroLogix1100, 1763-L16BB8 B/11.00
(@ 192.168.1.100, Kinetix 6500, 51 Drive, 2094-EN0ZD-M0151/2094-BCOL-MD1-M
?’f_ 192.168.1.101, Kinetix 6500, 51 Drive, 2094-EN0ZD-MO151 [2094-BMPS-M
[®Y 152.168.1.107, Panebiew Plus CE 1250, Paneltiew_Plus-CE
[l 192.168.1.11, 1765-L36ERM LOGIXE33EERM, 1760-L36ERM/A LOGLXEI36ERM
+5" 192.188.1.12, Unrecognized Device, Guardmaster Ethernet Interface

o

4
[l 192.168.1.137, 1768-L36ERM L l, 1763-L3GERM/A L
1# 192,168.1,198, 1769-L35E Ethernet Port, 1769-L35E Ethermet Port
¥ 152.168.1.205, 1765-L95E Ethernet Port, 1763-L35E Ethernet Port
192,168.1.210, 1763-L27ERM-QEFC 16 LOGIKE327ERM, 1760-LZ7ERM-GXC1BfA LOGIXS327ERM
192.168.1,22, 1734-AENTR/E EtherNet Adapter, 1734-8ENTR/E Ethernet Adapter
192,168.1,24, L734+-AENTR/B Etherhiet Adapter, 1734-AENTR/E Ethernet Adapter
% 192,168.1,250, Unrecogrized Device, 10-Link 4 Port Master
192.168.1.32, 1763-ETAP, 1763-ETAP/A
192.168.1.40, L756-EN3TR, 1756-ENTR/A
&)

A02g2 i dl ) o EMLEIE. 502,105,005

-l 192.168.1.5, 1769-L24ER-QB16 LOGIXSI24ER, 1763- 24ER-QB1BIA LOGLHSI24ER
=] CompactBius, CompactLogix System

=T p e
= 192‘?55‘1.7, PanelView Plus 1250, Paneliew-Flus
192.168,1.8, B42E-M, B42E-M

- 192.168,1.9, Panelview Plus CE_6 700, PanelView Plus_6 700
[ 192.168.1.99, 48M5-SHIPF2-M2, 4BMS-SN1PF2-M2

BB AB_VBP-1, 1783-A17/A Virtual Chassis

Path: AB_ETHIP-14192.168.1. S\CompactBush0
Pathin Project: AB_ETHIP-14192.168.1.11

GoOrie |
Uplazd
Dowrioad
Update Fimware
Close
Help

Set Project Path
Clear Project Path

7. Click “Go Online” to start communicating,

The next step is to configure the IO-Link Master.
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Chapter 7

Configuring the 10-Link Master

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

——,

| Path: [AB_ETHIF-1\192.168.1.5\CompactBus\0" vI@
L

_g‘n" Who Active = |I:I|ﬂ

¥ Autobrowse Refresh I

p .
-] 192.168.1.24, 1734-AENTR/E Etherlist Adapter, 1734-AENTR/B Ethernet Ad: ;I
_____C)‘ [ —

192,168.1.250, Unrecognized Device, I0-Link 4 Port Master

i 192.168.1,32, 1783-ETAP, 1783-ETAP/A Upload... |
-1 192,168.1.40, 1756-ENITR, 1756-EN3TR/A
% 192.168.1.41, Unrecognized Device, BNI EIP-502-105-2015 Download |
192,168.1.5, 1769-L24ER-QB1E LOGIXE324ER, 1769-L24ER-QB1E/A LOGIXS: .

c ) Update Firmware... |

E 01, Embedded Discrete_I0 &I

E 192.168.1.7, Panelview Plus 1250, Panelview-Plus Help |
192.168.1.8, G42E-M, S42E-M
192.168.1.9, Panelview Plus CE_E& 700, Panelview Plus_& 700
-- 192,168.1.99, 48M3-SMN1PFZ-M2, 48M3-SM1PFZ-M2

[+ AB_YEBP-1, 1769-A17/A Virtual Chassis =
1| | »

Fath: AB_ETHIP-141592.168.1. 5\CompactBus\0 Set Project Path |
Path in Project: AB_ETHIP-14152.168.1.11
Clear Project Path |

A

2. In the controller organizer tree, find Ethernet under I/O Configuration and
right-click to “add new module.”

700mm 500mm 350mm  150mm

4 | v v v
|

[
600mm 250mm

~ Target moving towards the sensor
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32

3. The module window pops up and show the available modules. Select the

“1734-AENTR, 1734 Ethernet adapter, two-port, twisted-pair media” and
click Create.

Select Module Type K
i

Catalog | Module Discoveryl Favoritesl

|1734 Clear Filters Hide Filters % |

I I todule Type Category Filters ;I o | Module Type Yendor Filters |‘
Communication | Allen-Bradley

Communications Adapter Cognex Corporation b
Contraller Endrezz+Hauzer

Diigital FAMUC Carporation

F31 MOl bs CHenebl b D T camiir Dabebinn Ammerinn =
41 | » 4] | »
Catalog Mumber | Diescription | Yendor | Category

17I-AENT 1734 Ethermet Adapter, Twisted-Pair Media Allen-Bradey Communication

ComrmLini

IL34-2ENWG Progoft Technol Cornrunication

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

™ Close on Create ‘ Cieate I' Cloze | Help |
|

Name the Ethernet adapter (in this example our adapter name is “adapter”),

set the chassis size, check the module revision and set-up the adapter IP
address. Click OK and then Close.

EN Module Properties: Local:0 (1734-AENTR 4.1) i = |D|ﬂ

Type:
Wendor:
Farent:

Dezcription:

General Eonnectionl Modulelnfol Internet Pratocal I Port Eonfigurationl Networkl Chassiz Size

r~ todule Definition

Revision:

Electronic Keying: mpatible Module
Connection: Rack Cptimization
Chazsis Size:

1734-8ENTR 1734 Ethemet Adapter, 2-Port, Twisted Pail Media

Allen-Bradley
Local Ethernet Address
||adapter & Private Metwork: 192.168.1. 22_:I
=
;I P Address: I
LI £ Host Mame: I

. Change ... | Slat: I 0 jv
0

Status: Offline

QK I Cancel Apply Help
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5. The 1734 AENTR now appears in the Controller Organizer tree.

Controller Organizer - X
=-£3] Controller Sradha_Project
[ Controller Tags
(33 Controller Fault Handler
(3 Power-Up Handler
B-E3 Tasks
=58 MainTask
&3 MainProgram
{23 Unscheduled Programs { Phases
[=-£5] Motion Groups
. L.[23 Ungrouped Axes
[ Add-On Instructions
=-E5] Data Types
O user-Defined
) Cﬁ Strings
Cj Add-On-Defined
- Lt Predefined
# Cpy Module-Defined
[ Trends
=163 170 Configuration
=10 1769 Bus
| m [0] 1769-L24ER-QB1B Sradha_Project
=3 Embedded 1j0
# [1]Embedded Discrete_IO
[ Expansion IO
| &g Ethernet
T 1769-L24ER-QB1B Sradha_Project
=- ) 1734-AENTR/B adapter
3 Point10 2 Slot Chassis

[l Module Properties: Local:0 (1734-AENTR 5.1) — IDIEI
General I Connection | Module Info | Intemnet Protocol | Port Configuration | Network | Chassis Size |
Type: 1734-AENTR 1734 Ethemnet Adapter, 2-Port, Twisted Pair Media
Vendor: Allen-Bradley
Parent: Local Ethemet Address
Name: q ) & Piivate Network: 1521881 [ 21
De:ciplion: =] P Address: |
Ll € Host Name: I
~ Module Definition
Slot: IU vI
Revision: 5.1
Electronic Keying: Compatible Module
Connection: _ Rack Optimization
Chassis Size:
Status: Offfine [ ok | cace | oon | Hep |

6. Right-click on 1734-AENTR adapter, and then select “New Module.”

P he 3 unscheduled Programs | Phases
EI'S Mation Groups

L3 Ungrouped Axes
----- 3 add-On Instructions
=5 Daka Types

- User-Defined

A1 mew Madule. ..

Discover Modules, ..

&L strings

=- 0
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Eﬂ, Add-0n-Defined CI'%
L Predefined Copy Ctrl+C
- Module-Defined
----- 5| Eﬁ;nds i) Faste e
=43 10 Configuration Delete Del
=80 1769 Bus
- fTR [0] 1769-L24ER-CB
: Cross Reference Chr+E
=455 Embedded 1fO
i [1)Embedded D
PoL3 Expansion Ij0 RECREIHES At pEnter
E|-,_r?5 Ethernet
i-fTA] 1769-L24ER-0B1E S Prink 4
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Configuring the 10-Link Master

7. Select “1734-410L” and click Create.

Select Module Type

Catalog | Maodule Discu:weryl Favuriteal

I1 734 Clear Filters | Show Filters % |
Catalog Mumber | [ ezcription | W endar | Categony | -
1734-2324650C RS232 A5CH Int...  Allen-Bradley Specialy
1734-480450C R5485 A5C1 M., Allen-Bradley Specialty
Fad-4100L 4 Channel [0-Lin...  Allen-Bradley Specialty

1734-8CFG 8 Point 100-28Y...  Allen-Bradley Digital

1734-BCFGD L 2 Point 100-23...  Allen-Bradley Digital b

1734142 2 Point 1200 AL, Allen-Bradley Digital

1734184 4 Point 1200 AC...  Allen-Bradley Digital

1734 B2 2 Point 100-280 ... Allen-Bradley Digital

1734-184 4 Paint 100-28 .. Allen-Bradley Digital

1734-1B40 4 Paint 100-28 ... Allen-Bradley Digital

1734-1B8 3 Paoint 100-28 ... Allen-Bradley Digital

1734-E2C 2 Channel Anala...  Allen-Bradley Analag

173HE2 2 Channel Analo...  Allen-Bradley Analog

1734-E4C 4 Channel Analo...  Allen-Bradley Analog

1734-E8C 8 Channel Analo..  Allen-Bradley Analog

17240 1 Charwnal BT AllawFeadlan Cracialn ﬂ
50 af 51 Madule Types Found Add ta Favarites |
[ Cloze on Create Create | Cloze | Help |

y
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Configuring the 10-Link Master

8. Another screen appears showing the IO-Link Configuration screen.

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

EN Module Properties: my_aentr:1 {1734-410L 1.1) . = |D|ﬂ

General® Connectionl Modulelnfol Fault/Frogram Action I Eonfigurationl ID-LinkI

Tvpe! 1734-410L 4 Channel I0-Link Mastar

Wendor Allen-Bradley

Parent: my_aentr

Marne: my_iol slot: |1 vl
Descripkion: ;I

Maodule Definition

Channel Modes
Series: A Channel 0 10-Link
Revision: 1.1 hannel 1 I0-Link
Electronic Keying:  Compatible Module Channel 2 IC-Link,
Connection: Data Channel 5 IC-Link
Statug: Offline Ok | Cancel I Apply | Help |

The 45LMS can now be configured. To configure the sensor, a sensor specific
IODD (IO Device Description) file is required. The next steps will show how to
register the IODD file.
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Chapter 8

36

Connecting the 45LMS to the
I0-Link Master

Once the IO-Link master is configured, connected the sensor to the IO-Link
master. Take the controller off-line to add a device to the IO-Link master.

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

BN Module Properties: my_aentr:1 (1734-4I0L 1.1) = |D|ﬂ

" General* | Connection | Module Info | Fault/Program Action | Configuration((_10-Link

B 17344100/
10-Lirik.
1 10-Lirk
2 10-Lirik.
3 10-Lirk:
Refresh |(—
Statuz: Offline ak I Cancel Apply I Help |
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Connecting the 45LMS to the 10-Link Master

2. Next click in the “Change Device” column for the IO-Link channel number
the sensor will be added to.

Change Channel Configuration

10-Link
1 10-Link
z 10-Link
3 10-Link

3. A window containinga library of all the sensors that are currently registered
in the IO-Link Device Library appears. Select the appropriate sensor and
click “Create.” (If the sensor does not appear in the library, go to Chapter 9 to
learn how to Register the IODD.)

Select 10-Link Device )

=107 10-Link.

B0 Allen-Bradley

-7 Color Registration kMark Sensor - 45CRM

E-C] Inductive Praximity Sensor - 871C

F-C] Inductive Praximity Sensor - 871Th

=07 Measurement Sensor - 45LM5

B0 .01
o BLGCT-D4

-igh 45LM5-DELGC2-D4

-7 Photoelectic Sensor - 42EF
7] Photoselectic Sensor - 4217
-] Generic

Lazer Meazurement Senzor, Clazs 1, Visible red. Bm ;I

l M12 6D
Reqizter 100D | ‘ Create b Cancel |
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Connecting the 45LMS to the |0-Link Master

4. The sensor is now in the channel configuration window.

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

Modify the information:

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. 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 are 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).

There are four options to select for the process data. This selection will affect the
IO-Link parameters and controller tags, which are available in IO-Link mode
and online with the controller.

o 16 bit distance,

e 14 bit for distance, 1 bit for triggered 1 and 1 bit for triggered 2,

e 14 bit for distance and 2 bit for margin level,

e 12 bit for distance, 2 bit for margin level, 1 bit for triggered 1, and 1 bit for
triggered 2

Change Channel Configuration : ﬂ

OB
|

451 M 104 Ewxact Match H Di

10-Link | Allen-Bradley

(u]4 I Cancel

38
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Connecting the 45LMS to the 10-Link Master

Click “OK.”

Change Channel Configuration : ﬂ

_____

10-Lirk | &llen-Bradley 48LMS-DELGCT-D4 H Dist
2 10-Link
3 10-Lirk.

‘ (u]4 I Cancel

5. Next click “Yes” to confirm the sensor changes.

RSLogix 5000 x|

These changes will cause module data bypes and properties to
h 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?

Yes Mo |
e ——

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

EN Module Properties: my_aentr:1 {1734-410L 1.1) g = |D|ﬂ

General® Connectionl Modulelnfol Fault/Frogram Action I Configuration

Tvpe! 1734-410L 4 Channel I0-Link Mastar

Wendor Allen-Bradley

Parent: my_aentr

Marne: my_iol slot: |1 vl
Descripkion: ;I

]
Module Definition Channel Modes
Series: A Channel 0 10-Link
Revision: 1.1 hannel 1 I0-Link
Electronic Keying:  Compatible Module Channel 2 IC-Link,
Connection: Data Channel 5 IC-Link
Statug: Offline Ok | Cancel I Apply | Help

7. Locate the sensor that you added in the organization tree and click it.
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Connecting the 45LMS to the |0-Link Master

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

| Generall Connectionl Module [rfo I Fauilt/Program Actionl Configuration  10-Link. |

= 173441004
@ Ch-10Link

Camman | Identificationl Dbsewationl Parameterl Diagnosisl

5@ Ch1-10Link
L@ 45LMSDELGCTD.

@ IO_ Li n k “Yendor IAIIen-B radley

‘“Wendaor Text IAIIen-BradIey

@ Ch2-10-Link

@ Ch3-10-Link Wendar [0 IDKDDD2 URL [http:/fwnw ab.comdsenzors
Device 45 MS-DBLGCT-D4
Description Lazer Measurement Sensor, Class 1, Visible red, 8m M12 QD ;I
-]
Device ID

ID:-:DDDD49 10-Link Revisian |1 .
S — e T

Hardware Revision g, Firrnware Revision =02

Bitrate COmM2 MinCycleTime 2300
510 mode Isupported

Allen-Bradley

100D |AIIen-BradIey-45LMS-D BLGCA-D4-20150722-10DD1.001. xml

Document Version |V2.D D ate of Creation |2D15-D?-22

4

Refresh |(-

40

Status: Funning

ok I Cancel | Apply I Help |

8. The sensor can now be configured through the Add-on Profile. Go online to
communicate with the controller and sensor.

:
& L

ogix Designer - kg_project in Baseline_Project.BASE]]

File Edit VYiew Search Logic Communications Tools Winc

Bz & 2l=R] <]

H ]
Offline el
Mo Forzes q} m
Mo Edits ﬂ

0 |4

Dovanload [

Program Mode
Fun Mode

Test Mode

Clear Faults

Go Tao Faulks

Conkroller Properties

=5 Data Types
H HE = T

- '

Proceed to Chapter 10 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

s€nsor.
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Chapter 9

Registering the 45LMS IODD

If you are not able to locate the 45LMS in the IO-Link Sensor Library (as shown
in the previous chapter), then you need to register the IODD of the sensor. By
default, the IODDs are already located in the AOP, but as new products are
released it is necessary to add products to the library.

The IO 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, registering the IODD of the sensor is required.

If the IODD file for the sensor cannot be located in the library, it can be
downloaded from hz2p://ab.rockwellautomation.com. Once the IODD is
registered, there’s no need to register the IODD again unless it is manually
deleted from the Master Tree.

1. Double-click the “1734-4I0L” in the Controller Organizer Tree.

Elfg Ethernet
@I 1769-L24ER-QB1E Sradha_Project
=[] 1734-AENTR/E adapter
1488 PoinkI( 2 Slot Chassis
o [J [0] 1734-AENTRE adapter

IW[1] 1734410008 0L
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Registering the 45LMS 10DD

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

General Connectionl Modulelnfol Fault/Program Action I Configuration{ 10

1734-410L 4 Channel I0-Link Master

2. Select the IO-Link tab.

Type:

‘Wendor ! Allen-Eradley
Parent: my_aentr
Marne: rry_stial
Descripkion:

Module Definition

Seties: )

Revision; 1.1

Electronic Keving:  Compatible Module
Connection: Diata

[

Slok:
El
LI
Channel Modes
Channel 0 I0-Link
Channel 1 10-Link
Channel 2 10-Link
Channel 3 I0-Link

Statusz: Offline

ok |

Cancel

Apply

Help

¥ Module Properties: my_aentr:1 (1734-41I0L 1.1)

B~ 1734410044

@ ChO-0-Link
@ Chi-10-Link
@ Ch2-10-Link
@ Ch2-10-Link

10-Lirik:

3. TheIO-Link screen appears, click “Change.”

. General"l Connection | Module Infol Fault/Pragram Action I Corfiguration  10-Link |

10-Lirik

10-Link

Fiefresh | -

Status: Offline

42

]

Cancel

Apply

I Help |
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4. Next click in the “Change Device” column for the IO-Link channel number
that the sensor is added to.

Change Channel Configuration

10-Link
1 10-Link
z 10-Link
3 10-Link

Cancel

5. In the IO-Link Device Library window, select “Register IODD.”

Select 10-Link Device

=020 10-Link
B Allen-Bradley

£
£
£

E

H-(") Color Registration Mark Sensor - 45CRM
1 Inductive Proximity Sensar - 871C
1 Inductive Proximity Sensar - 871TH

=07 Measurement Sensor - 45LM5

(7]l Photoelectic Sensor - 42EF

E

17T Photoelectic Sensor - 4207

-] Generic

Lazer Meazurement Senzor, Clazs 1, Visible red. Bm ;I

M12 ID
17|

‘ Reqizter 100D I Create Cancel |
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Registering the 45LMS 10DD

6. Click “Register IODD” in the following dialog box.

= LI T T CT e e TR oo e T o I T o |

Rockwell Automation - IODDD Registrar = |I:I|ﬂ
H-7 10-Link

Devices Folder

< Register 100D, ' Enit
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7. Locate the IODD XML file and double-click it. Then click “Open.”

( )\\ /J | + Computer = Local Disk {C:) = Program Files (x86) ~ Rockwell Software + RSCommon = IODD ~ Devices

Organize *  Mew folder

- Favorites
B Deskiop
£ Downloads
*| Recent Places

P Desktop
Libraties
j Documents
2 Music
|| Pictures
£€ videos
2. Adrminiskrator
1M Computer
€l Netwark
L:I Control Panel

Rervrle Rin

=1 Mame

Date modified

Type

| Size

= Allen-E

| allen-Bradley-45LM3-DELGC2-D4-20150722-..,

=] &llen-Bradley-45LMS-USLGC3-04-20150722-, .,
=] Allen-Bradley-271C-DINP4-AP3-20150611-1...
= Allen-Bradley-871C-D1MP4-E2-20150611-10..,
LI | Allen-Bradiey-871C-D1NPS-E2-20150611-10..,

= Allen-Bradley-421T-ESEZB1 -xx-20150721-100 .,
=] Allen-Bradley-421T-PZLATL-xx-20150721 -1,
= Allen-Bradley-421T-PELATL-xx-20150721-10n.,
=] Allen-Bradley-421T-RELAT1-xx-20150721-10. .,
=] Allen-Bradley-421T-ROLAT1-xx-20150721-10. .,
=] Allen-Bradley-45CRM-4LHT1-04-20150715-L.,
= Allen-Bradley-45CRM-4LHT2-04-20150715-L.,

7/21/2015 3:20 PM
FI21/2015 321 PM
Fl21/2015 3:21 PM
FIZ1[2015 3:19 PM
FI21[2015 3:19 PM
7/15/2015 12:50 PM
FI15{2015 12:50 PM

Fl222015 8:07 AM
F[222015 8:07 AM
B[25/2015 2:52 PM
£{25/2015 2:09 PM
612512015 2:48 PM

ML Document
ML Document
H¥ML Document
*ML Docurment
*ML Docurment
HML Docurment
ML Document

*ML Docurment
*ML Docurment
ML Docurent
ML Document
ML Document

59 KB
SO KE
16 KB
16 KB
16 KB

File narne: IAIIen-Bradley—45LMS-D8LGC1-D4—20ISUTEE—IODDLU.Lme
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[
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46

8. Then click “Exit.”

10-Lirk.

7D Allen-Bradiey
Colar Reqgiztration Mark Senzor - 458CHM
¥1.0.1

& 45CAM-ALHT1D4

i % 45CRAM-ALHT2-D4

7] Inductive Prozimity Sensar - 8710

7D Inductive Proximity Sensar - 871TH

D Measurement Sensor - 4515

D Photoslectic Sensar - 42EF

H-T7) Phatoelectic Sensor - 4217

H-7 Generic

B I

Devices Folder IC:'\F’rnglam Files [#8E)\Rockwell Software RS Commoni|0DDADevices

Register0DD.. | C _Eat )
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9. The 45LMS is now visible in the IO-Link Device Library. Select the
appropriate sensor and click “Create.”

Select 10-Link Device

=107 10-Link.

B0 Allen-Bradley
-7 Color Registration kMark Sensor - 45CRM
E-C] Inductive Praximity Sensor - 871C
F-C] Inductive Praximity Sensor - 871Th
=07 Measurement Sensor - 45LM5

-7 Photoelectic Sensor - 42EF
7] Photoselectic Sensor - 4217
-] Generic

Lazer Meazurement Senzor, Clazs 1, Visible red. Bm ;I

l M12 ID
Reqister 10DD... | ‘ Canicel |

10. The sensor appears in the channel configuration window.

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

Modify the information:

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. 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
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correspond to the Compatible and No Check keying options in IO-Link

terminology, respectively.

When Exact Match is selected, the connected I0-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).

There are four options to select for the process data. This selection will affect the
IO-Link parameters and controller tags, which are available in IO-Link mode
and online with the controller.

o 16 bit distance,

o 14 bit for distance, 1 bit for triggered 1 and 1 bit for triggered 2,

e 14 bit for distance and 2 bit for margin level,

e 12 bit for distance, 2 bit for margin level, 1 bit for triggered 1, and 1 bit for
triggered 2

Ehange Channel Configuration ﬂ

10-Link | Allen-Bradley

45 MS5-DELGCT-D4 Exact Match u Distance (15 bit)

0K I Cancel

Click “OK.”

Ehange Channel Configuration ﬂ

_____

10-Link | Mllen-Eradiey GC1-D4 ExactMatch [l | Distance (15 bit]
2 10-Link
3 |0-Link

< Ok, ID Cancel

48
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11. Next click “Yes” to confirm the sensor changes.

RS5Logix 5000 x|

These changes will cause module data bypes and properties to
! y  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?

12. The module properties screen appears on the General Tab. Click the
“IO-Link” tab and navigate to the sensor that was added. The sensor can
now be programmed through the Add-on Profile.

BN Module Properties: my_aentr:1 (1734-410L 1.1) : = |Ellﬁ

| Generall Connectionl Module [rfo I Fauilt/Program Actionl Configuration  10-Link. |

Eq 1734-410L48 Commar | Identificationl Dbsewationl Parameterl Diagnosiz
@ ChO-10-Link

@ Ch1-10Link N X
" @ EREEEE e Io_ |_| n k endor |Allen Eradley

- @ Ch2-10-Link “endaor Text I.Q"en-B radley
+-@ Ch3-10-Link Wendor D [0x0002 LRL  [hittp: A b comsenzars A”en-Brad’ey
Device 45LM5-DELGCT-D4
Deseription Laser Measurement Sensor, Class 1. Visible red, 8m M12 Q0 ;I
I
Device D [s000023  iOlinkRewison [10
Hardware Revision % Fimware Revision  3.02

Bitrate |EDM2 MinCycleTime |—2300
510 mode Isupported

oo IAIIen-BradIey-45LMS-D 8LGCT-04-2M50722-10001.0.1 xml

Document Yersion |V2.D Date of Creation |2D15-D?-22

1| | j Refresh |(—
Statuz: Running 0k I Cancel | Apply I Help |
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50

13. Go online to communicate with the controller and sensor.

r

ogix Designer - kg_project in Baseline_Project.BASE]]

File Edit VYiew Search Logic Communications Tools Winc

Bz & 2l=R] <]

H [ ]
Offline f. EHUN I_qP_I Pat

Mo Forzes o online

Mo Edits ﬂ
K1

—_—— Download [

Uplaad. ..
i

_ontroller Grga

Program Mode
Fun Mode

Test Mode

Clear Faults

Go Tao Faulks

Conkroller Properties

B3] Data Types
F=-Sua

H - '

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

Proceed to Chapter 10 for a description of each tab that is associated with the
1734 AOP and a description of how the AOP is used to configure the sensor.
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Chapter 10

Overview

Reviewing the 1734-4I0L 10-Link AOP

Device Parameter Behavior

IO-Link parameters are shown in the Add-on Profile 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 the user is offline or online.

See Table 1 for more information:

Table 1- 10-Link Device Parameter Behavior

Attribute

Offline Online

Read-only (ro)

Parameters are blank.

Parameter values are read from the connected I0-Link device.
Parameters show “7?” when communication breaks.

Read-write (rw)

Parameter values are read from the 10DD file when the [0-Link device | Parameter values can be edited and changes made to the parameters are applied when the “OK” and

is added.

“Apply” buttons are clicked.

changes made to the parameters are applied when the “OK” and Changes are sent to the Master Module, which then writes the changes to the connected 10-Link

“Apply” buttons are clicked.

device.

Write only (wo)

Parameter buttons are disabled.

Parameter buttons that could potentially alter the Process Data are disabled.
Other parameter buttons that are enabled, result in commands being sent to the connected 10-Link
device.

A complete list of all the 45LMS parameters can be found in Appendix B on
page 88.

The 1734-410L AQOP offers five different tabs to describe the sensor

functionality and operation. These tabs are:

Common Tab: Provides general product information about the sensor
specifications and IO-link IODD information.

Identification Tab: Provides the sensor catalog number, series letter, general
product description including the current product firmware, and hardware
revisions.

Observation Tab: Provides the sensors setting for viewing.
Parameter Tab: Offers the different teach functions available in the 4SLMS.
Diagnosis Tab: Provides the ability to test the basic features of the sensor, locate

the sensor on the machine, lock/unlock the local sensor settings, and restore the
sensor to its original factory settings.
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Common Tab The common tab is automatically generated to provide general information
about the sensor. The tab contains:
o Vendor
o Vendor Text
e VendorID
« URL
e Device and Description
o Device ID
o IO-Link Revision
¢ Hardware and Firmware Revision
o Bitrate
o MinCycle Time
« 1I0DD
¢ Document Version

¢ Date of creation

Identificationl Dbservatiunl Parameterl Diagnosis

@ IO - Li N k pEl [&en-Bradiey

“endor Text |AIIen-Brau:IIe_l.J
‘endaor D ID:-:DDDE URL Ihttp:H!www.ab.com:’senmm

@ Allen-Bradley

Device [45LMS-DELGC2-D4
Description Laser Measurement Sensor, Class 1, Visible red, 8m M12 G0 ﬂ
Device D [ 0x000048 I0-Link Revision 1.0
Hardware Revizsion a Firrmware Bevision 301
Bitrate [coMz MinCycleTime  [2300
510 mode |n|:ut supported
ooD |AIIen-BradIey-45LMS-D BLGCZ2-D4-20150223-10007.0.7. #ml
Document Yerzion I"-"2.'| Date of Creation  |2015-02-23
Identification Tab The Identification Tab is divided into three sections: Device Information, User

Specific Information, and Revision Information:

The Device Information shows us the Vendor Name, Product Name, Product
Text, and Product ID of the exact sensor that is configured. These fields are
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automatically populated according to the sensor information. These fields are

Read Only (RO).

The User Specific Information contains the Application Specific Name (ASN)
where the sensor can be named with a unique text string for identification. The
ASN allows unique identity of each sensor. These fields can be custom that is

populated and is Read/Write (rw).

User tag 1 and User tag 2 provides the ability to add more descriptions in the
AOQP for each sensor.

Revision Information gives the hardware and firmware revision of the sensor.
Display of the firmware and hardware version helps in troubleshooting. If there

are problems with the sensor and it’s necessary to contact the Tech Support/

Service Center, be sure to have the exact revision number for troubleshooting.
These fields are automatically populated according to the sensor information.

BN Module Properties: my_aentr:1 (1734-410L 1.1}

=5l

| Generall Connection | Module Infol Fault/Program &ction | Configuration  10-Link. |
=- q 1734-4100L48 | Eommomﬂbsewationl F'arameterl Diagrosis
""" @ Ch-I0Link | Name RAW | Value Uit
& e Chl -10-Link h[-] Device Infarmation
o @ 4BLM5-DELGCY-D:
@ ChZ-10-Link Wendor Name o |Alen-Bradey
@ Ch3-10-Link Product Mame o |4ELMS-DELGCT-D4
Product Text o | Laser Measurement Sensor - 8 m
Product 1D o | PM-133863
Serial Nurnber o | 40000023544345
[ -1 User 5 pecific Information
Application S pecific Name T
Uszer Tag 1 |0
UgerTag 2 m |0
[- ] Revizion |nfarmation
Hardware Revision m |4
Firrmware Rewision o 302
1| | LI Fiefresh |(—
Status: Running 0k I Cancel Apply | Help |

Observation Tab

The Observation Tab displays the sensor settings. This section is read only and
allows the information from the sensor setting to be displayed. The values are

updated when right-clicking and selecting “Refresh Channel.”

.Distance — provides the distance of the laser measurement sensor. The range is
0..4294967294 and 4294967294 is defined as no target detected. This value is
dependent on the .Mapped Data configuration in the Parameter tab.
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BN Module Properties: my_aentr:1 (1734-410L 1.1}

=i 1734410008
@ ChO-10Link
@ Ch1-I0dink
- @ 45LMS-DELGCTD.
@ Ch2-10dink
- @ Ch3-10-Link

1]

" Comman | Identificatio

.Margin Level — provides margin indication of what the sensor is detecting.
There are four categories: 0 = Insufficient, 1 = Acceptable, 2 = Good, 3 =
Excellent.

Triggered — is the process data bit that communicates the change in state of the
45LMS upon the detection of a target.

The following provides information on the configuration that is selected.

Distance, MarginLevel, Triggered.Distance
Distance, MarginLevel, Triggered. MarginLevel
Distance, MarginLevel, Triggered. Triggered1
Distance, MarginLevel, Triggered. Triggered2

.Threshold Status: 0 = Success; 1 = In progress; 255 = Failure

.Threshold Quality: 0 to 100
.Threshold Value: Blank

=I5/

. Generall Connection | Module Info I Fault/Pragram Actionl Configuration  10-Link |

Observation BParameter I Diagnaosiz

Mame

H R/ | Value Unit

[- ] Device Monitoring
Digtance | 304 mm
MarginLevel o |Excellent
.Triggered o | Triggered] Inactive / Triggered? Inactive

[-] Threshaold Results

.Threshold Status | Success
.Threshold Quality 5] 0
.Threshald Y alue m |0

Refrash | «

Status: Funning

Parameter Tab
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ak. I Cancel Apply | Help |

The Parameter Tab displays the sensor parameter settings, and enabling the user
to read data from the sensor or teach the sensor by writing new values.

The 45LMS has several parameters, which are important to understand when
programming the sensor. The 45LMS provides one discrete output
(Q1/Triggered 1) and one discrete or analog output (Q2/Triggered 2). Each
output is independent of the other and allows for the option of using one output
or both outputs.
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Operation Parameter

Both outputs (Triggered 1 and Triggered 2) have these adjustable parameters.
These parameters are Read/Write (rw).

Near Threshold — The low set point must be less than the Far Threshold.
.Far Threshold - The high set point must be greater than the Near Threshold.
Near Hysteresis — Plus or minus the Near Threshold.

.Far Hysteresis — Plus or minus the Far Threshold.

BN Module Properties: my_aentr:1 (1734-4I0L 1.1) JE
| Generall Connection | Module Infa | Fault/Frogram Action | Corfiguration  10-Link
= 1734400 " Cormon | Identiication | Observatior_Parameter e |
@ Cho-10-Link | Mame RAN | Value Unit 1=l
@ Ch1-10-Link -
@ 45LMSDELGCT D, h[ ] Operation Parameter
@ Ch2-10-Link [-1 Triggeredl
@ Ch3-10-Link .Mear Threshold [must be less than Far Threshold) | 600 mm
.Far Threshold [must be greater than Near Threzhold) (1000 mm
Mear Hysteresis [+- the Mear Threshold) m (15 mmm
.Far Hysteresis [+- the Far Threshold) m (15 i
[-1 Triggered2
_Mear Threzhold [must be less than Far Threshold) rw (1000 mmm b
.Far Threshold [must be greater than Mear Threshold) (1500 T
.Mear Hysteresis [+- the Mear Threshold) o [15 mm
.Far Hysteresiz [+- the Far Threshald) o [15 T

Operation Configuration

The discrete and analog output for the 45LMS can be managed in the Operation
Configuration section of the Parameter Tab. For the two discrete outputs and
one analog output the following parameters must be configured:

.Mode: This parameter is Read/Write (rw). There are four operation modes
available.

1. Inactive Mode: Indicates that the output is “Inactive,” therefore the sensor
does not turn on or off in any condition.

2. Window Mode: Is selected when you are able to set the switching mode
ranges by setting the near threshold range and a far threshold range.

3. Threshold Mode: Is selected when far threshold and far hysteresis values are
critical to the application. The Near Threshold and Near Hysteresis values
are negligible and do not impact the installation of the sensor.

4. Hysteresis Mode: Is when the range is limited by the Near and Far threshold
values. These two values create a hysteresis window. The Near and Far
Hysteresis values are negligible and does not impact the installation of the
sensor.
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Polarity: This parameter is Read/Write (rw).

For light operate, the polarity selection must show “not inverted.” Therefore,
when the status of the Triggered process data value is “1,” a target is present and
the status of the Triggered process data value is “0,” a target is not present.

For dark operate, the polarity selection must show “inverted.” Therefore, when
the status of the Triggered process data value is “0,” a target is present and the

status of the Triggered process value is “1,” a target is not present
g8 g p

.Timing — This parameter is Read/Write (rw). There is the option of: No
Delay, 50 ms Delay, or 100 ms Delay.

.Triggered1l — This parameter is Read/Write (rw). The options are push pull.

.Triggered2 — This parameter is Read/Write (rw). The options are push pull,
Low Side, High Side, High Impedance, and Analog Signal.

Analog Signal
Triggered 2 is able to be an analog signal. These parameters are Read/Write (rw).

.Analog Signal Mode — The options are rising, failing, or linear ramps; riser,
failing, linear ramp with substitution values.

.Near Limit — The low set point (closer to the sensor)
.Far Limit — The high set point (farther from the sensor)

BN ™Module Properties: my_aentr:1 {1734-410L 1.1) 3 =

'Generall Connectionl Module Info I Fault/Program Actionl Configuration  10-Link
B 1734400/ " Comman | Identiication | Dbservatio{ Paramster )Diagnosis |

""" g EhO-10-Link Mame RA | Value Urit =
= Ch - I0-Link [ -] Operation Canfiguration

@ 45LM5-DELGCTD.
----- @ Ch2-10-Link [-1 Triggeredl
""" @ Ch3-10-Link Mode mi | Inactive -
_Palarity v | Mot Inverted -
.Timing | Mo Delay A
Triggered] [Pin 4] | Push-Pul -
[-] Triggered2
Mode | Inactive =
.Paolarity | Mot lrverted A
Timing v | Mo Delay -
.TriggeredZ [Fin 2] na | Analog Signal -
[ -1 Analog Signal
Analog Signal Mode | Riging Famp s
Mear Limit | 200 mm
.Far Lirnit mw (5000 i
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Data Mapping Configuration

.Mapped Data — These parameters are Read/Write (rw). There are four
options to select.

The maximum data is 16 bit. Depending on the option that is selected, the values
vary.

1. For distance the value is16bit. The distance tag error value is 65535. The
distance value in the observation tab maintains the actual millimeter distance.

2. For distance, Triggered 1, Triggered 2, the values are distance at 14 bit and
margin level at 2 bit. The distance tag error value is 4095. The distance value
in the observation tab maintains the actual millimeter distance.

3. For Distance and Margin level, the values are Distance at 14 bit and Margin
level at 2 bit.

4. For Distance, Margin Level, Triggered 1, Triggered 2, the values are Distance
at 12 bit, Margin Level at 2 bit, Triggered 1 at 1 bit, and Triggered 2 at 1 bit.

.Distance Resolution — The distance resolution setting affects the distance
value displayed. These parameters are Read/Write (rw). There are four options
to select.

Example: Selecting Distance (16 bit) as the Mapped Data and target is at
1000 mm distance.

Distance resolution at 1 mm/bit, Distance tag value is 1000 (high resolution)

Distance resolution at 2 mm/bit, Distance tag value is 500 (actual distance that is

divided by 2)

Distance resolution at 5 mm/bit, Distance tag value is 200 (actual distance that is

divided by 5)

Distance resolution at 10 mm/bit, Distance tag value is 100 (actual distance that

is divided by 10)

The .Distance value in the observation tab always remains at 1000 mm
(39.37 in.) and the value reading is independent of the .Mapped Data

configuration.

.Distance Mode: These parameters are Read/Write (rw). There are two options
to select: Relative and Normalized. When setting the mode to relative, the
distance tag is displayed as a multiple of the actual distance (depending on the
distance resolution selection). When setting the mode to distance normalization,
the distance tag is displayed in bytes and is not a multiple of the actual value. The
normalized value that is entered indicates the maximum distance that the sensor
will error to.
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.Distance Normalization: When settinga value for distance normalization, this
value indicates the maximum distance that the sensor will error. Therefore, the
output turns on/off between the far and near thresholds, however error out
when it reaches the distance normalization value.

[-] Data Mapping Configuration

Mapped Data mw | Distance [12 bit], MarginLewvel, Triggered... =
.Diztance Resolution m [ 10mm / Bit <
.Digtance Mode mw | Relative <
Distance Momalization m (5000 mm

Sensor Configuration

Evaluation Mode: Is the sampling time, which is the frequency at which the
sensor distance is refreshed. Default is 10 ms. Other options are 20 ms, 50 ms,
and 100 ms.

Offset Distance: Is an option to provide a correction factor to the sensing
distance. This value can be positive or negative. For example, if the sensor
distance is reading 1098 mm and reality the distance is 2000 mm, then the offset
distance is set at 2 mm.

[-] Sensor Configuration

Ewaluation Made

| Averaging 10ms -

Offzet Distance

w0 mm

Event Configuration

.Lost Target: The default value is disabled. There is an option to enable. If
disabled, no error codes are being generated.

.Lost Target (2): The default value is disabled. There is an option to enable. If
disabled, no error codes are being generated.

[ -] Event Configuration

Lot Target

mw | Dizabled -

Lozt Target [£]

mw | Dizabled -

58

Operation Configuration: Polarity is the only parameter that can be configured
in this section of the Parameter Tab. This parameter is Read/Write (rw).

For light operate, the polarity selection must show “not inverted.” Therefore,
when the status of the Triggered process data value is “1,” a target is present and
the status of the Triggered process data value is “0,” a target is not present.
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For dark operate, the polarity selection must show “inverted.” Therefore, when
the status of the Triggered process data value is “0,” a target is present and the
status of the Triggered process value is “1,” a target is not present.

Operation Parameters: In this section of the Parameter Tab, the user can see
Teach-In Results, Mark Values, Background Values, and Contrast Values.

Teach-In-Results parameters are all Read Only (ro). The parameters in
this section include the following parameters:

Status — Indicates the state of the Teach-In process (0 = No Update,
1 = Updated Target TM, 2 = Updated Background TB, 3 = Updated
Mark/Background). This parameter can only be updated during the
teach process.

Quality Factor — This parameter defines the quality of signal contrast
between the taught mark and the background.

Error — Indicates whether an error occurred during the teach-in

process (True = Teach-In Failure, False = Teach-In Ok).

Mark Value and Background Value parameters provide signal level values
for the red, blue, and green components of the Mark and Background
taught. These values are Read/Write (rw).

IMPORTANT  The ability to Read/Write these values allows the user to set up multiple
product profiles. Specific Mark/Background values can be stored in the PLC for
multiple targets and downloaded to the sensor, by using message instructions,
when the user changes targets.

Contrast parameters include the following (ro) parameters:

Contrast On: Indicates the signal level the sensor receives when the
output is on.

Contrast Off: Indicates the signal level the sensor receives when the
output is off.

Contrast Value: When this parameter value is “0”, it indicates that the
taught mark is darker than the taught background. When this
parameter value is “17 it indicates that the taught mark is brighter than
the taught background.

IMPORTANT  To see updated values for any of the Operational Parameters, right-click on the
sensor catalog number on the left-hand side of the AOP screen. Select “Refresh
Channel Data.”
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Diagnosis Tab

60

The Diagnosis Tab allows the user to test some of the basic features of the sensor,
locate the sensor on the machine, lock/unlock the local sensor settings, and
restore the sensor to its original factory settings. This tab is broken into two
sections: Service Function and Communication Characteristics.

Service Function: In this section of the Parameter Tab, the user can see
Teach-In Results, Mark Values, Background Values, and Contrast Values.

Sensor Test Operation: The (rw) parameter allows the user to
individually test laser output on the unit.

Locator Indicator: By changing the (rw) value of this parameter to
“Locator Indication,” the LEDs on the sensor begin to flash at a 5 Hz rate.
This feature allows the user to locate a specific sensor in a system or
application where multiple sensors are present.

Local Operation Status: When the (rw) parameter is selected as “Lock”
the sensor is no longer locally teachable. The sensor cannot be taught
locally in IO-Link mode or in standard IO mode. To locally teach the
sensor this parameter, must be selected as “Unlock.”

LED (Yellow) Indications: ????

Local Teach Button: The (ro) parameter follows the Local Operation
parameter. When the Local Operation Status parameter value is “Lock;”
this parameter is “Active.”

Local Teach-In: This parameter follows the Local Teach parameter.
When the sensor is being taught using the Local Teach parameter then this
parameter value = “True” (False = Inactive, True = Active).

Local Teach Dial Position: Is a (ro) parameter that shows the current
position of the teach dial on the sensor.

System Command: Allows the user to Restore Factory Settings on the
sensor. Click “Restore Factory Settings” and click “Yes” when prompted.

Operation Information: In this section of the Diagnosis Tab, the user can
see the (ro) values for the Operating Time since Inception and the actual
temperature since power up.

Device Characteristics: In this section of the Diagnosis Tag the user can
see the (ro) values for the Minimum and Maximum sensing range, Analog
output, and Event Configuration support

Communication Characteristics: In this section of the Diagnosis Tab the
user can see (ro) values for the Minimum Cycle Time (response time of the
sensor) and Master Cycle Time (time used by the master to address the
sensor) while in IO-Link mode. The user can obtain the IO-Link Revision
of the sensor in this section.
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BN Module Properties: my_aentr:1 (1734-4I0L 1.1) d

.Generall Eonnectionl Module Info | Fault/Program Actionl Comfiguration  10-Link |

Elq 1734-410L04 'Commonl Identificationl Dbsewationl Paramete‘ Diagnosiz |®
@ ChO-10-Link [ Name Rw | Walue Unit -
E-@ Ch1-10Link [-] Service Function
oo i@ 4BLMS-DBLGLT-D.

@ Ch?2-10Link Sensor Test Operation m | Mormal Operation - Mo Test i

~ @ Ch3-10Link Locator Indicator ma | Mormal Indication <
Local Operation Status m | Unlocked -
LED [ellaw] Indication my | Triggered] Indication -
Local Teach Button o | Relzased
Local Teach Dial Position i |Fun
Sysetern Command wo | Restore Factory Setting

[ -] Operation Information

Operating Time - Since |nception o [3599 h

[-] Temperature

Actual - Since Power Up 10 |5Safe Operation Temperature

[ -] Device Characteristics

Mirirur Sensing Range ro |50 Tim
M adimumn Senzing Range o |8150 mm
Analog Output o | Available
.Ewent Configuration Suppart m  |Available

[ -1 Communication Characternistics

Direct Parameters 1.Min Cycle Time o |23
Direct Parameters 1.Master Cpcle Time m |27
Direct Parameters 1.10-Link Revision D o | 0410
Manage Parameter The Add-on Profile has a Refresh button that updates the read-only parameters

for all channels with IO-Link devices. It also performs a Correlation check of the
read-write parameters in all connected IO-Link devices and in the controller.

Differences Between 10-Link
Devices and Controllers

Differences in parameter values can happen when the device configuration is
changed externally, such as through a device console during operation. If there
are differences after running a Correlation check, you can choose to use the
parameters that are currently in the connected IO-Link device or to use the
parameters that are stored in the controller. The changes can be done on a per
channel basis.

Before you proceed with this task, take note that the Refresh function:

o Isonly enabled in Online mode.

o Is performed initially when the Add-on Profile is launched in Online
mode.

1. From the IO-Link tab on the working pane, click the Refresh button. If
differences are detected in the RW values, a dialog box appears. The dialog
box displays mismatched information per channel, including the parameters
and the values present in the device and in the controller.
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1734-41I0L/ A - Differences Detected

Rezolve the differences for the device on each channel by choosing to uze either the device or project configuration
parameter values, The values will not be changed until QK or Apply iz chozen in the Module Propertiez dialog.

Channel | Parameter “foea Lieize Hrsoeect gzzice
Walue Walue '
Walues Yalues

Proceed ta Module Properties Dialog ok I Cancel |

Communication errors (if applicable) are indicated in the dialog for each
channel. A link becomes available for you to click to retry communication.
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| Generall Connection | Module Info I Fault/Program Actionl Corfiguration  10-Link™ |
Eq 1734-410L48 | Eommonl Identificationl Observation Parameter |Diagnosis
@& Ch-10-Link Mame R | Walue Lnit |~ |
@ Chi-I0Link [ -] Operation Parameter
-1, 45LMS-DELGLY-D-

@ Ch2-10-Link [-1 Triggered!

@ Ch3-10Link 5 Mear Threshold [must be less than Far Threshald] T _I
.Far Threshold [must be greater than Mear Threshold] w1000 mm
Mear Hysteresiz [+ the Near Threshold) m |15 mm
.Far Hyztereziz [+ the Far Threshold) m |15 T

[-] Triggered?
Mear Threshold [must be less than Far Threshald) e | 1000 mm b
.Far Threshold [must be greater than Mear Threshold] me (1500 mm
Mear Hysteresiz [+- the Mear Threshold) m (15 T
.Far Hysteresis [+ the Far Threshold) m |15 T
[ -] Operation Configuration
[-1 Triggeredi
ode | Inactive -
_Palarity my | Mat lnverted -
_Timing my | MoDelay -
.Triggered] [Pin 4] | Push-Pull i %4
4 | | _>| _}_\ Communication with the device failed on channel 1. Fefresh |(-
Status: Running ak I Cancel Apply | Help |

2. For each channel, select the checkbox for the corrective action:
o Use Device Values: Uploads the parameter values that are read from the
connected IO-Link device to the project.

o Use Project Values: Downloads the parameter values from the project to
the connected IO-Link device.

3. Click “OK.” If you click the “OK” button without fixing the errors, the read-
write parameters of the affected channels are displayed.

Rockwell Automation Publication 45LMS-UMO001A-EN-P - September 2015 63



Reviewing the 1734-410L 10-Link AOP

1734-41I0L/ A - Differences Detected

Rezolve the differences for the device on each channel by choosing to uze either the device or project configuration
parameter values, The values will not be changed until QK or Apply iz chozen in the Module Propertiez dialog.

Channel | Parameter “foea Lieize Hrsoeect gzzice
Walue Walue '
Walues Yalues

Proceed ta Module Properties Dialog ok I Cancel
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Chapter 1 1

Operation Configuration

Teaching the 45LMS on 10-Link

The 45SLMS has several parameters which are important to understand when
programming the sensor. The 45LMS provides two discrete outputs
(Q1/Triggered 1) and one discrete or analog output (Q2/Triggered 2). Each

output is independent of the other and you have the option to use one output or

both.

1. Select the Operating Mode for Triggered1 and Triggered2 (if two outputs are

required):
Mame RAW | Walue Lh
Mode | Inactive
Palarity I "' m ]
.Timing | Window
.Triggered] [Fin 4] T ﬂﬂSfES:F =
[-] Triggered2
Mode | Inactive
Polarity | Mot [rverted
.Timing | Mo Delay
TriggeredZ [Fin 2] | Analog Signal

The four operation modes for the output are:

a. Inactive Mode — This selection indicates that the output is “Inactive,

therefore the sensor will not turn on or off in any condition. The

Triggered Parameter will state “Inactive” and the correlated controller

tag will stay at O (or 1 if the polarity is inverted).

and a Near Threshold range.

The Far Threshold value is limited to the sensor maximum sensing
range according to the sensor catalog number. The Near Threshold

value must be 50 mm (1.97 in.) or higher.
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Window Mode — When window mode is selected, you have the ability
to set your switching mode ranges by setting the Far Threshold range
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There is also the ability to add a hysteresis to the Far and Near
Threshold ranges. The Default values are 15 mm (0.59 in.) for Far
Hysteresis and 15 mm for Near Hysteresis. The Hysteresis value can be
set to zero if no Hysteresis is required. Note: The Hysteresis value is
always half of the actual value which you see. Therefore 15 mm
Hysteresis is actually 7.5 mm (0.29 in.) or 200 mm (7.87 in.)
Hysteresis is actually 100 mm (3.94 in.).

The configuration is:

Mapped Data: Distance at 12 bit
Distance Resolution: 10mm/bit
Distance mode: Relative

Window Mode Example 1 (no Hysteresis):

The configuration is:

Mapped Data: Distance at 12 bit
Distance Resolution: 10mm/bit
Distance mode: Relative

[-] Operation Parameter
[-] Triggeredl
Mear Threzhaold [must be lesz than Far Threshald] w250 i
.Far Threzhold [must be greater than Mear Threshaold) w _I
Mear Hysterezis [+ the Mear Threshald] w0 T
.Far Hysteresiz [+ the Far Threshald] w0 T
The output will turn on when target is in the range of 250...600 mm
(9.84...23.62 in.). The output will turn off when the target is below 250 mm or
above 600 mm. The sensor will error when it is below 50 mm (1.97 in.). (The
output will be reversed if the polarity is changed to non-inverted.)
Window Mode Example 2 (with Hysteresis):
| Mame : | B | Walue LIt
[ -1 Operation Parameter
[-] Triggeredl
Mear Threzhald [must be less than Far Threshald) | 280 i
_Far Threzhold [must be areater than Mear Threshald] ma | GO0 TN
i Mear Hystergzis [+- the Mear Threshold) ma | 200 T
- _Far Hysteresiz [+- the Far Threshald) ma | 200 T

66

Result:

As the target moves towards the sensor, the output will turn on at 500 mm
(19.68 in.) and off at 150 mm (5.90 in.) (the lower hysteresis value for the Far
and Near Thresholds).
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As the target moves away from the sensor, the output will turn on at 350 mm
(13.78 in.) and off at 700 mm (27.56 in.) (the higher hysteresis value for the Far
and Near Thresholds).

c. Threshold Mode -

Far Threshold and Far Hysteresis values are required to set up the
sensor in Threshold mode. The Near Threshold and Near Hysteresis
values are not valid and make no impact on the set up of the sensor.

Note: If Far Hysteresis value is entered, the range of the sensor will be
plus and minus of the Far Threshold value.

The configuration is:

Mapped Data: Distance at 12 bit
Distance Resolution: 10 mm/bit
Distance mode: Relative

Threshold Mode Example 1 (no Hysteresis)

[-] Operation Parameter
[-] Triggeredl
Mear Threshold [must be lezs than Far Threshold) | 280 mm
Far Threghold [must be greater than Mear Threzhold) I _I
i Mear Hysteresiz [+ the Mear Threzhold) w0 mm
i .Far Hyzsteresiz [+ the Far Threghold] |0 mm
Result:
Sensor output will be on only from 50...600 mm (1.97...23.62 in.).
Threshold Mode Example 2 (with Hysteresis)
| Mame | B | Walue LIt
[ -] Operation Parameter
[-] Triggeredl
Mear Threshold [must be less than Far Thieshold) m | 250 mm
.Far Threghold [must be greater than Hear Threshold) me | GO0 mm
i Mear Hysteresiz [+ the Hear Threzhold) me | 200 mm
& .Far Hysteresis [+- the Far Threzhold) m | 200 mm

Result:

If the target is moving towards the sensor, the output will turn on at 500 mm and
stay on until 50 mm.
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700mm S500mm 350mm  150mm

!
600mm 250mm

-~ Target moving towards the sensor

If the target is moving away from the sensor, the output will be on from
50...700 mm (1.97...27.56 in.) and turn off after 700 mm.

d. Hysteresis Mode — The range is limited by the Near and Far threshold
values. These two values create a hysteresis window. The Near and Far
Hysteresis values are negligible and will not make any impact on the
sensor set up.

The configuration is:

Mapped Data: Distance at 12 bit
Distance Resolution: 10mm/bit
Distance mode: Relative

Hysteresis Mode Example 1

[-] Operation Parameter
[-] Triggeredl
Mear Threshald [must be less than Far Threshald) | 280 i
.Far Threzhold [must be greater than Mear Threshaold) w _I
Mear Hysterezis [+ the Mear Threshald] w0 T
.Far Hysteresiz [+ the Far Threshald] w0 T
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Result:

As the target approaches the sensor, the sensor output turns on at 250 mm
(9.84in.), and then off at 600 mm (23.62 in.). If the target moves away from the
sensor, then the sensor output will stay on from 5...600 mm (0.20...23.62 in.)
and turn off after 600 mm.
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Example of the various configurations are shown below:

Relative Mode

Near Threshold = 500; Threshold = 1000

16bit, 10mm/bit, relative

14bit, 10mm/bit, relative

12bit, 10mm/bit, relative

Distance (observation tab): 2035

Distance (observation tab): 2035

Distance (observation tab): 2035

Distance tag: 203

Distance tag: 203

Distance tag: 203

Error, distance tag 65535

Error, distance tag 16383

Error, distance tag 4095

16bit, 5mm/bit, relative

14bit, 5mm/bit, relative

12bit, 5mm/bit, relative

Distance (observation tab): 2035

Distance (observation tab): 2035

Distance (observation tab): 2035

Distance tag: 406

Distance tag: 406

Distance tag: 406

Error, distance tag 65535

Error, distance tag 16383

Error, distance tag 4095

16bit, 2mm/bit, relative

14bit, 2mm/bit, relative

12bit, 2mm/bit, relative

Distance (observation tab): 2035

Distance (observation tab): 2035

Distance (observation tab): 2035

Distance tag: 1016

Distance tag: 1016

Distance tag: 1016

Error, distance tag 65535

Error, distance tag 16383

Error, distance tag 4095

16bit, Tmm/bit, relative

14bit, Tmm/bit, relative

12bit, Tmm/bit, relative

Distance (observation tab): 2035

Distance (observation tab): 2035

Distance (observation tab): 2035

Distance tag: 2035

Distance tag: 2035

Distance tag: 2035

Error, distance tag 65535 Error, distance tag 16383 Error, distance tag 4095
Normalized Mode = 5000
Distance Resolution is negligible
Near Threshold = 500; Threshold = 1000

16bit, normalized 14bit, normalized 12bit, normalized

Distance (observation tab): 2035

Distance (observation tab): 2035

Distance (observation tab): 2035

Distance tag: 26750

Distance tag: 6680

Distance tag: 1670

Error, distance tag 65535

Error, distance tag 16383

Error, distance tag 4095

In normalized mode, the distance tag is displayed in bits. For the 15 m (49.2 ft)
45LMS sensor the mapped distance must be at 2 mm (0.08 in.)/bit or higher to
get the full sensing distance. For the 50 m (164 ft) 45LMS sensor, the mapped
distance must be at 10 mm (0.39 in.)/bit to get the full sensing distance.

Example: If the sensor is in relative mode, 16 Bit, at 1 mm (0.04 in.)/bit using
the 8 m (26.2 ft) 45LMS sensor. The distance in observation tab states 3000,
then the distance controller tag will display 24,575 (3000/8000 * 65535).

2. Set the Polarity:

Polarity is write only (rw), therefore selectable.
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Teaching the 45LMS on I0-Link

[-] Operation Configuration

For Light Operate — the Polarity selection should show “Not Inverted”
Therefore when the status of the trigger is “1,” a target is present and the
status of the trigger is “0,” a target is not present.

For Dark Operate, the Polarity selection should show “Inverted”
Therefore when the status of the trigger is “0,” a target is present and the
status of the trigger is “1,” a target is not present.

[-] Triggeredl

Mode | Window -
Polarity | Mot [reverted -
Timi

L i Ihverted
Triggered] [Fin 4] | Pugh-Pull -

3. Set the Timing:
There is the option of: No Delay, 50 ms Delay or 100 ms Delay.

[ -] Operation Configuration
[-] Triggeredl
Mode | Wwindow -
i Palarity | Mot Inverted -
_Timing mw | MoDelay -
.Triggeredl [Pin 4] w Bims Delay
[-] Triggered2 100rmz D elay L1

4. In Analog mode, only the relative mode is applicable and the near and far

threshold values are of importance. The hysteresis values and modes are
negligible and make no impact to analog mode. The 4...20 mA applies as the
near and far limits, therefore if the near limit will act as the 4 mA output and
the far limit will act as the 20 mA output.
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Chapter 12

Sample Code

Setting up the Sensor with

Studio 5000

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

and follow these steps:

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

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

import routine.

Controller Organizer

54 Controller Tags

----- 3 Power-Up Handler
=25 Tasks

=58 MainTask

o £3

=5 Controller Sample_Code_45LMS

----- 3 Controller Fault Handler

Mew Rouking,
e

Soope:; I ffi Sample_C

IName

[+-ty AENTR:1:C
[F-ty_AEMTR:1:I
[+-My_AENTR:2:C
[F-tdy AENTR:Z:

MLl aruTe 0

Import Rautine. ..

1
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Setting up the Sensor with Studio 5000

3. Browse to the folder containing the routine extracted in step 1. Select and
click “Import.”

# Import Routine ﬂ I

Look in:l | Cam Demo Case j G F 2 [

Uploads Events,L5% Eventsd_2,L5% Generic_Device, L5%

Metwork

File name: ISampIeEnde_dELMS.LEX j |I Irmpaort... i]
Files of type: IL::ugi:-: Desigrer HhL Files [F L5 j Cancel

Files containing: Routine j Help |
ko IE& b ainFrogram j
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Setting up the Sensor with Studio 5000

4. The “Import Configuration” box displays, accept the default settings, and
click “OK”

[ Import Configuration ;:s ﬂ

E‘l 'f,l Find: I j ﬁ'l%l Find/Replace. .. |

Find Within: Final Mame

Import Cankenk:

J@ MainT ask. onfigure Routine Properties

% TainProgran

Irnpork Mamne: LMS
L] References Operation: ICreate j B
Y] i Tags i) References will be imported as
Other Components configured in the References Folders
@ Irors/Warnings Final Mame: ILMS j Properties, .. |
Description: ;I
[ -]

Type: Ladder Diagram
In Program: l:g_, MainProgram

Murnber of Rungs; 19

1 [ ]

a4 | Cancel | Help I

Ready y

5. From the MainRoutine create a rung of code that runs the subroutine LMS.

| JSR
‘ Jurmp To Subrautine —

Foutine Bame LS

6. Open the LMS subroutine. On Rung 0 within the MSG Instruction, click
the square button to open the message configuration.

WG

heszane HCEM

Mezzage Control Resd LMS_Setpoints D
—CER
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Setting up the Sensor with Studio 5000

7. The Message configuration pop-up box is displayed. Click the

“Communication” tab. Select the “Browse” button.

Message Configuration - Read_LMS_Setpoints

Communication”

. Configuration

& Path: || Browsze. .. |

" Broadcast I - I

Commumnication kMethod

¢ CIF ¢ DH+ Channel: o 1 Destination Link: a z
CIF "afith el I 3 i : ||:| 3
[ S ures D Source Link: (0 = [ estination Mode: =1 [Dictal]
[T Connected [T Cache Connections € [T Large Connection
i3 Enable ) Enable ' aiting i) Start i3 Done Daone Length: 0
i Ermor Code: Extended Error Code: [T Timed Out &
Error Path:
Error Text:

k. I Caricel | Apply |

Help

8. Browse the Ethernet Network to the 1734-AENTR and select the

1734-410L Master. Click “OK”

EN mMessage Path Browser i

Path: [My_410L1
My_410L1

=25 140 Configuration
=i 1769 Bus
- L fff [0]17E9-L3EERM Sample_Code 45LMS
E‘E?E Ethernet
- € 1769-LIBERM Sample_Code_45LMS
=[] 1734-5ENTR/E My AENTR
-8 Pairtl0 3 lot Chassis
o[l [0]1734-AENTR/E My AEMTR
W (1] 1734-410L44 My_410L1
e I [211734-410044 My_410L2

] | Cancel

Help
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Notice that the path is now set to Master_1 in the communication path. Click

“Apply” then “OK.”

Message Configuration - Read_LMS_Setpoinks 3

Corfiguration  Communication® | Tag I

 [My_4001

My 4I0L1
" Eroadcast I

B

Browze. ..

Communication kethod

X

@ CIF ¢ DH+ Channel A 1 Destination Link; II:I 3:
CIF "with 2 1., = 2 . ||:| E‘

[ S e |0 Source Link: IEI 3, Destination Mode: =1 [Octal]

[T Connected [T Cache Conrection: & [T Large Connection
i3 Enable ) Enable ‘W aiting i3 Start i3 Done Done Length: 0
i Errar Code: Extended Emor Code: [ Timed Out &
Errar Path:
Error Test:

2k, Cancel | Apply | Help

9. Repeat Step 8. For the remaining message instructions.

10. Verify that the routine is free of errors.

-
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76

11. Download the program to the controller.

Download offline project 'Sample_Code_45LMS' to the controller.

¥ Download Project Documentation and Extended Properties

Connected Controller:

Mame: DinR.ail_Demo_IoLink

Type: 1769-L36ERM[A CompactLogix™ 5370 Contraller
Path: AB_ETHIP-11192.168.1.12

Serial Mumber: G0G1E7F39

Security: Mo Prokection

L\' The contraller is in Remake Run mode, The mode will be changed ko
Remote Program prior to download.

L\' DAMGER: This cankraller is the swskem time master, Serva axes in
synchronized contrallers, in this chassis or ather chassis, may be
kurned aff,

L\' DAMGER: The cantraller image stared in nonvalatile memary might be
out of date Following the download, Failure to update the contenks
of nonvolatile memory could result in running old logic Following a
powWEr Up of corfupk memary condition,

L\l DAMGER: Unexpected hazardous motion of machinery may occur,

Some devices maintain independent configuration setkings that are
not lnaded ko the device during the download of the contraller,

Werify these devices (drives, network devices, 3rd party products)
have been propetly lnaded before placing the controller inko run
maode,

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

Dotwnload I Cancel Help

12. Put the controller in “Run” mode.

Logix Designer A

! ,  Done downloading, Change conktraller mode back to Remaoke Runy
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Setting up the Sensor with Studio 5000

Operation

The following code has be compiled to read and write parameters of a 45LMS
sensor connected to channel 2 of the 1734-4IOL module.

Thresholds (reading)

Toggle the “Read_Near_Threshold” contact (CTRL +T), initiates a explicit
message which read Index 64, Sub Index 1. The four bytes of data are read and
retrieved into ‘Read_Near_Threshold_Data’ array. This data is then transposed
using the SWPB instruction. The configured value is the displayed in DINT tag
named ‘Read Near Threshold Data SWPB’.

Wite_Mear_Threshold
1E

Mear Threshold Range = 0 to 163000
Read_Mear_Threshold AT A0 ful.
1 F Mowve Move M HCEM
Source 1 Saurce 2 Message Control Read_LMS_Setpoints |:| LDk —
FCERD—
Dest wvite_Assembly(0] Dest wikite_A kly[1]
28 2%
Read_LS_Setpoints DA Op
JE Copy Filz

Source Read_Assembly[0]

Dest Read_Mear_Threshold_Data

Length 4

Read_Rear_Threshold  Read_LMS_Setpoints DR APE-
JE JE Swvap Byte

Source Read_Mear_Threshold_Dsta
-905445376 &

Creer Mode REVYERZE

Dest Read_Mear_Threshold_Data_swph
2250 &

Read_Mear_Threshald
1

Thresholds (writing)

Enter the New value to be written into the ‘New_Near_Threshold’ tag. Toggle
the “Write_Near_Threshold” contact (CTRL +T), initiates a reverse SWPB
instruction converting the value and then initiates an explicit message which
writes Index 64, SubIndex 1.

BN

Mear Threshald: Range = 0to 163000
AP P
Sweap Byte — Copy File
Source Mewe _Mear_Threshold Source  Mew_Mear_Threshold_SWRB
2250 & Dest Wite_Assembly[2]
Orider Macde REVERZE Length 4
Dest Mew_Near_Threshold_SwWPB
-905445376 €
MO MO M
—— Move ——— hiowve ——o hes=age HEER —o
Source 1 Source 2 Mezzage Control wite_LMS_Setpoirts_msg |:| DM —
FCER—
Dest WWrite_Assembly[0] Dest virite_ bly[1]
2 24
Wirte_LMS_Setpoirts_msg D Write_Mear_Threshold
Jr
J 0
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Read_Rear_Hysteresis
TE

Hysteresis (reading)

Toggle the “Read_Near_Hysteresis” contact (CTRL +T), initiates a explicit
message which read Index 64, Sub Index 2. The four bytes of data are read and

retrieved into ‘Read_Near_ Hysteresis_Data’ array. This data is then transposed
using the SWPB instruction. The configured value is the displayed in DINT tag

named ‘Read_Near_ Hysteresis _Data_SWPB’

Mear Hysteresis: Range = 20to 16,300

MO

hi

MO

BN

Read_Meat_Hysteresis  Resd_LMS
TE

Setpoints DM

Read_LMS_Setpoints DN

Move Mave 1 Message HEER
Source 2 Source 2 Mezzage Control Resd_LE_Setpaints |Z| DR —
FERI—
Dest wirite_Assembly[0] Dest virite A ly[1]
2 24

oP

C
o

[uT)

Copy File

Source  Resd_Assembly(0]
Dest  Read_MWear_Hyst{0]
Lencth 4

APE

BN

Wite_Mear_Hysteresis

[uT)

-
o

Hysteresis (writing)

Swwap Byte
Source  Read_Mear_Hyst[0]

Crclzr Mods REVERSE
Dest Read_Mear_Hyst_swih

-100663296 &

250 &

Read_Mear_Hysteresis
{1

Enter the New value to be written into the ‘New_Near_Hysteresis’ tag. Toggle
the “Write_Near_Hysteresis” contact (CTRL +T), initiates a reverse SWPB
instruction converting the value and then initiates an explicit message which
writes Index 64, SubIndex 2.

Mear Hysteresis: Range = 20 1o 16,300

OF.

78

J1E
J 0

fPE-

Dest wirite_Assembly[0]
24

24

Wirite _LMS_Setpoints_meg DM

Swrap Byte Copy File
Source Mewy_Mear_Hysteresis Source Mew_Mear_Hysteresis_SWPB
250« Dest Virite_assembly[2]
Crder Mode REWERSE Length 4
Dest Neww_Mear_Hysteresis_SWPBE
-1 00663296
MO MO M
| Move 1 Mowve ol HEM ——
Source 2 Saurce 2 Message Contral Wite_LMWS_Setpoints_msg |Z| DM —
FER>—
Dest Wiite_A, biy{1]

Wiite_Mear_Hysteresis
{11

JE
40
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Mode (reading)

Toggle the “Read_Mode” contact (CTRL +T), initiates a explicit message which

read Index 96, Sub Index 1. One Byte of data is then retrieved and stored into

SINT ‘Read_Mode_Setting’.

Mace
'0 = Inactive,
1 = Threshold,
2 ="Window,
3 = Hysteresis
Read_Mode P B hd
1 F Mowve Move ——— Message —CER
Source 1 Siource 2 Message Cortral Read_Mode_Msg El =DM —
FERI—
Dest wirite_Assembly[0] Dest wirite_ bly[1]
24 2 &
Read_Mods_Msg DN OF Read_Mode
1F Capry Filz —
Source  Read_sssembly[0]
Dest  Read_Mode_Setting
Lencth 1
oge
Mode (writing)
. . < >
Enter the New value to be written into the ‘New_Mode’ tag. Toggle the
<« . »
Write_Mode” contact (CTRL +T). Three bytes of data (Sub Index, Channel #
and New_Mode) are then written to the sensor, Index 96 Subindex 1.
hode
'0 = Inactive,
1 = Threshald,
2 = Windo,
3 =Hysteresis
Wirite_ocke WG IO MO ol
JE Move Move —— Move ——— Messane —CER
Source 1 Source 2 Source Mewy_Mode Mezzage Cortrol write_Mew_Mode_msg |:| Dk —
0 & FER—
Dest wWirite_Assembly[0] Dest wWite_Assembly[1] Dest wirite_ bily[2]
24 24 1 &
Wite_Mewy_Mode_msg DN Write_hocde
TF a4
BN

Read_Palarity

Polarity (reading)

Toggle the “Read_Polarity” contact (CTRL +T), initiates a explicit message
which read Index 112, Sub Index 1. One Byte of data is then retrieved and stored
into SINT ‘Read_Polarity_Setting’.

TE
piln

Polarity:
0 = Mat Inverted,
1 = Inverted

M- MO "
tlowe F—— hiowe (i EN
Source 1 Source 2 Message Cortrol Read_Polarity_Msg |:| DM —

[HERI—
Dest witite_Assembly[0] Dest WWrite_ ly[1]
24 2 #

Read_Polarity_Msg.DN

I Read_Polarity
Capry File -

1F
J 0
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Polarity (writing)

Enter the New value to be written into the ‘New_Polarity’ tag. Toggle the
“Write_Polarity” contact (CTRL +T). 3 bytes of data (Sub Index, Channel #
and New_Polarity) are then written to the sensor, Index 112 Subindex 1.

Polarity:
0 = Mot Inverted,
1 = Inverted
Write_Polarity i MO i 1
1 F Move ——— Mave —— Mave ——— Wessage HCEM

Source 1 Source 2 Source Mews_Polarity heszage Control Write_Polarity_msg I:l (DM —
N HER—

Dest Wiite_Assembly[0] Dest Write_Assembly[1] Dest Wirite_Assembly2]

2% 2€ 1%

Wirte_Polarity_msg.D
1L
J 0

Write_Polarity
11

Sensor Configuration (reading)

Toggle the “Read_Distance_Mapped_Data” contact (CTRL +T), initiates a
explicit message which read Index 99, SubIndex 2. One Byte of data is then
retrieved and stored into SINT ‘Read_Mapped_Data_Setting

Mapped Data Distance:
0 = Distance
1 = Distance, Triggered! |, Triggered2
2 = Distance, MarginLevel
3 = Distance, MarginLevel, Triggered | Triggered?
Read_Distance_Mapped_Data - PO ful
JE Morve Mo Messane HCEM
Source 2 Source 2 Message Control  Read_Mapped_Data_Msg |:| DR —
[HERI—
Dest Wirite_Assembly[0] Dest write_ bly[1]
24 24
Read_tMapped_Data_Msg DR P Read_Distance_happed_Data
JE Comy File

Source Read_Assembly[0]
Dest Read_Mapped_Data_Setting
Lencth 1

ATTENTION: The Sensor Distance Configuration can not be written from an Explicit Message.

Sensor Resolution (reading)

Toggle the “Read_Resolution_Mapped_Data” contact (CTRL +T), initiates a
explicit message which read Index 99, SubIndex 3. One Byte of data is then
retrieved and stored into SINT ‘Read_Mapped_Data_Resolution’.
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Read_Resolution_Mapped_Data

Mapped Data Resolution:

I1E
J 0

Wyrite_Resolution_Mapped_Data
N

H(EM

0 =1 mm/ Bit
1 =2mm J Bit
2=5mm/Bit
3 =10 mm [ Bit
MO I ”
Move Move F—— Message
Saurce 3 Source 2 Mezzage Cortrol Read_Mapped_Data_Msg El (DR —

Dest wirite_Agssembly[0]
24

Dest wirite_Assembly[1]
24

Read_Mapped_Data_Msg. DM
1E

HER—

Copy File

J 0

Source

Lencth

Dest Read_Mapped_Dsta_Resolution

Op.

Read_Resolution_tMapped_Data

Read_Aszembly(0]

1

Sensor Resolution (writing)

Enter the New value to be written into the ‘New_Mapped_Data’ tag. Toggle the

“Write_Resolution_Mapped_Data” contact (CTRL +T). Three bytes of data
(Sub Index, Channel # and Write_Resolution_Mapped_Data) are then written

to the sensor, Index 99 Subindex 3.

Mapped Dats Resolution:

1 C

Dzt Write_Assembly[0]
2+

Dest wWiite_Assembly[1]
2%

1€
Dt Write _Mssembly[2]
1 #

Wiite_Mapped_Data_m=sg.DN

CEM

0=1mm /Bit
1 =2mm [ Bit
2=5mm /Bt
=10 mm / Bit
B Bl Bl il
o hlove owe
Source 3 Source 2 Source Mew_Mapped_Data Message Cortral White_Mapped_Data_msg |:| D —

FCERI—

Wite_Resolution_Mapped_Data
ull

J1E
1 C
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Troubleshooting

Chapter 113

Checklist

82

Troubleshooting

Error

Cause

Remedy

“Operator Indicator” LED does
not light up

The power supply is switched off.

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

“Operating Indicator” LED 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.

“Operating Indicator” LED does
not light up

Wiring fault in the splitter or control
cabinet.

Check the wiring carefully and repair any wiring
faults.

“Operating Indicator” LED does
not light up

Supply cable to the sensor is damaged.

Replace the damaged cable.

No 10-Link connection to the
device

The (/Q communication port on the
sensor is not connected to the 10-Link
master

Make sure that the (/Q communication port is
connected to the 10-Link master.

No 10-Link connection to the
device

No power supply

See error “Operating Indicator” LED does not light up.

Manual adjustment option not
available on the device

Local operation has been de-activated
using the software.

Activate local operation using the software.

Print marks and/or background
are not detected cleanly

Sensor is too close or too far from the
reading point. Incorrect print marks and/
or background taught in.

Check the mounting and teach in the print marks
and/or background again.
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Appendix A

Installing the Add-on Profile

Introduction This appendix shows how to install the IO-Link Add-on Profile (AOP) with the
RSLogix™ 5000 program. Add-on Profiles 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 Add-on Profile simplifies the setup of devices because it presents the
necessary fields in an organized fashion. The Add-on Profile allows for set up and
configuration of systems in a quick and efficient manner.

The Add-on Profile is a folder that contains numerous files for the device. It
comes as an installation package.

Performing 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.

Studio 5000 =~

Create Open Explore

Ne oject

— Fr t Sai ect Release Notes
% From Sample Project From Upload About
=

" Checking activations...

Existing Help
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3. Select “Next” in order to install the IO-Link module profiles, accept the
license agreements, select “Next” and follow the module-profiles installation

wizard.

72 RSLogix 5000 Module Profiles Setup = LX)

Welcome to the RSLogix 5000 Module Profiles Setup
Wfizard.

The RSLogix 5000 Module Profiles Setup “Wizard provides for the
ingtallation of theze groups of RSLogix 5000 Module Profiles.

1734 10-Link Maodule Prafiles
1.41.42

Logix Designer Maotion D atabase
24,001

Rockwell Automation Catalog Services
201.0

LS

72 RSLogix 5000 Madule Profiles Setup = LX)

License Agreement
Pleasze read the following licenze agreements carefully,

&+ RASLogix 5000 Module Profiles

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

IMPORTANT-READ THIS AGREEMENT CAREFULLY: This End-User
License Agreement ("EULAT is a legal contract between you (either an
individual ar a single entity) ("You or Licensee") and Rockwell Autormation,
Ine. ("Rockwell Automation™) for the software product or products that

Rockwell Autormation licenses to You, which includes computer software,
t e b FaTe - ITex=d [T | latod  rredia MSnfeeare™ Rarlkwall

-

+ | accept the terms in all of the licenze agreements

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

< Back ‘ | et = | } Cahicel

™ -
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4. Be sure the “Install” option is selected, select “Next,” review the install details
and select “Install.”

15 RSLogix 5000 Module Profiles Setup = o

Program Maintenance
Inztall or remonve RS Logix 5000 Module Profiles.

{+ Install
Inztall RS Logix 5000 Module Profiles fram media.

@ Ininztall RS Logix 5000 Module Profiles.

< Back | Mewt » | Cancel

Select Module Type

Catalag | Module Discoveryl Favoritesl

|1?34 Clear Filters | Show Filters % |

Catalog Mumber | Drescription | Wendor | Categom | -

1734-23255C RS232 ASCH Int...  Allen-Bradiey Specialty

1734-48R45C R5485A5CH M...  Allen-Bradiey Specialty

1734-410L 4 Channel IO-Lin...  Allen-Bradiey 5 y

1734-8CFG 2 Point 1028V, Allen-Bradley Drigital

1734-8CFGDLA 8 Paint 100-28Y...  Allen-Bradley Digital b
173482 2Point 12000 AL, Allen-Bradley Drigital

1734-144 4 Paint 1200 AC...  Allen-Bradiey Digital

1734182 2 Point 1028 Allen-Bradley Drigital

1734-1B4 4 Paint T0W-28W ... Allen-Bradley Digital

17341840 4 Point 10028V, Allen-Bradley Drigital

1734-1B8 8 Paint T0W-28W ... Allen-Bradley Digital

1734 E2C 2 Channel dnalo..  Allen-Bradley Analog

1734-1E2Y 2 Channel Analo...  Allen-Bradiey Analog

1734 B4 4 Channel dnalo..  Allen-Bradley Analog

1734-ERC 8 Channel Analo...  Allen-Bradiey Analog LI
172401 1 Mhainal B R Allawn. P adion Craeialh

B0 of 51 Module Types Found 4dd to Favaorites |
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5.

The installation process begins. This may take several minutes. Once
completed the “Next” button is available, select “Next.”

5 RSLogix 5000 Madule Profiles Setup [= o S

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

Fleaze wait while the Setup \Wizard installz the BSLogix 5000 Module Profiles. Thiz may take several
minutes.

Status:
Starting RS Logix 5000 Module Profiles configuration process...

Inztalling Logix Degigner Maotion D atabagze wersion 24.00.1..

| Cancel |

i RSLogix 5000 Module Profiles Setup

Configuring RSLogix 5000 Module Profiles
The program features pou zelected are being configured.

Pleaze wait while the Setup Wizard inztalls the BSLogis 5000 Module FProfiles. Thiz may take several

mirutes,
Statusz:
Inztalling 1734 10-Link Module Profiles verzion 1.41.42..
1734-410L: 4 Channel 10-Link, b aster
1724 10-Link Module Profiles version 1.41.42 install successful,
RS Logix 5000 Module Profiles configuration complete. =

4 e 3

| et = |
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6. Select “Finish” and review the release notes for any additional information.

The I0-Link AOP installation is completed.

Path: I:D«B_ETHIF'-‘I \192.168.1 5\CampactBus 0" vI @|

Who Active

V¥ Autobrowse Fefresh |

£

BBl 192,168,124, 1734-AENTR/E Etherlet Adapter, 1734-AENTR/B Ethernet Adi « | Go Online

----- % 192.168.1,250, Unrecognized Device, 10-Link 4 Port Master

----- ] 192.185.1.32, 1783-ETAP, 1783-ETAP/A Upload...

B ] 192.165.1.40, 1756-EN3TR, 1756-EN3TR/A

----- 7 192.168.1.41, Unrecognized Device, BNI EIP-502-105-2015 Download |

(= ﬂ 192.168.1.5, 1769-L24ER-QB1E LOGINGIZ4ER, 1769-L24ER-QBLE/A LOGING: .
|Jpdate Firmware... |

Eﬁ CompactBus, CompactLogix System

/ LEvE Cl
E 01, Embedded Discrete_I0 Ll

-l 192.168.1.7, Panelview Plus 1250, Panslvisw-Plus Help |
[l 192.168.1,8, §42E-M, S42E-M

|

192,168,1.99, 48M3-SN1PFZ-MZ, 48M5-3M1PFZ-M2

-8 AB_VEP-1, 1759-A17/4 Virtual Chassis =

Fath:

Fath in Project: AB_ETHIP-14192.168.1.11

AB_ETHIP-14192.168.1. 5 \CompactBusz’0 Set Project Path |

Clear Project Path I
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Appendix B

Device Parameters

Identification
Sub-
Index Index Data Type
Parameter Name | Hex(Dec) | Hex (Dec) Access Default Value (Length) Allowed Values
Device Information
Vendor Name 0x10 (16) 0x00 (0) RO Allen-Bradley Allen-Bradley STRING (64) Allen-Bradley
Product Cat. No.: Product Cat. No.:
45LMS-D8LG(1-D4 45LMS-D8LG(1-D4 Product Cat. No. is
Productame | 0x12(18) | 3x00(0) | RO 45LMS-DBLGC2-D4 45LMS-DBLGC2-D4 STRING (64) displayed
45LMS-UBLG(3-D4 45LMS-UBLG(3-D4
Product Text 0x14 (20) 0x00 (0) RO Laser Measurement Sensor Laser Measurement Sensor STRING (64) Produatisl;e;;;rggtion is
For: For:
45LMS-D8LGC1-D4, it is PN-133869 45LMS-D8LGC1-D4, it is PN-133869 Product SAP Material
ProductD | 013(19) | ®00O) | RO | 4oy vic ngiGCa-DA,itis PN-133870 | 4SLMS-DLGC2-D4,itis PN-133870 STRING (64) Master s displayed
45LMS-UBLGC3-D4, itis PN-133871 45LMS-UBLGC3-D4, it is PN-133871
Serial Number 0x15(21) 0x00 (0) RO STRING (16) Blank
User Specific Information
Application Specific Custom sensor
Name 0x18(24) | 0x00(0) RW STRING (32) descriptions
UINT (UlntegerT) Custom sensor
UserTag1 0x0(192) | 0x01(1) RW 0 32-bit (BitLength) descriptions
UINT (UIntegerT) Custom sensor
User Tag 2 0xC1(193) 0x00 (0) RW 0 16-bit (BitLength) descriptions
Revision Information
Hardware Revision | 0x16(22) 0x00 (0) RO A A STRING (64)
Firmware Revision 0x17 (23) 0x00 (0) RO 3.01/3.02 3.01/3.02 STRING (64)
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Observation

Sub-
Index Index Data Type
Parameter Name | Hex(Dec) | Hex(Dec) | Access Default Value (Length) Allowed Values
Device Monitoring
UlntegerT (RecordT)
’ Range = 0 to 4294967294 P
.Distance 0x48(72) 0x01(1) RO 10.8 4294967294 = No Target Detected 32-bit (EltLength) mm
16 (bitOffset)
0 = Insufficient, 0 = Insufficient,
B ! UlntegerT (RecordT) B !
MarginLevel 0x48(72) 0x02(2) RO 3 = Excellent 1= A_cceptable, 8-bit (BitLength) 1= A_cceptable,
2=Good 8 (bitOffset) 2=Good
3 =Excellent 3 =Excellent
0=Triggered1 Inactive / Triggered2 0 =TriTrigng§2d :nlanglg‘t’ieve /
Inactive, 1_Tg.g A1 Adti ’/2
L R 1="Triggered1 Active / 2 Inactive UlntegerT (RecordT) = Iriggered! Active
’ 0=Triggered1 Inactive / Triggered2 ) ) A o™ Inactive
Triggered 0x48(72) 0x3(3) RO Inactive 2 ="Triggered1 Inactive / Triggered2 8-bit (BitLength) 2 = Triggered1 Inactive /
' Active 0 (bitOffset) Triggered2 Active
3 =Triggered1 Active / Triggered2 3 = Triggered Active /
Active Triggered2 Active
.Distance 0x28(40) 0x00(0) RO 0 Distance is displayed Distt:r';ceﬁ;od'};;f:;:(; o
0= Success, UlntegerT (RecordT) 0= Success,
.Threshold Status 0x49(73) 0x01(1) RO 0= Success 1=1In Progress, 8-bit (BitLength) 1=1In Progress,
255 = Failure 40 (itOffset) 255 = Failure
UlntegerT (RecordT)
Threshold Quality | 0x49(73) 0x02(2) RO 0 Range =0to 100 8-bit (BitLength) Range =0to0 100
32 (bitOffset)
UlntegerT (RecordT)
.Threshold Value 0x49(73) 0x03(3) RO 0 32-bit (BitLength)
0 (bitOffset)

Rockwell Automation Publication 45LMS-UM001A-EN-P - September 2015

89



Parameter

Operation Parameter

Sub-
Index Index Data Type
Parameter Name | Hex(Dec) | Hex (Dec) Access Default Value (Length) Allowed Values
Trigger 1 (Trigger)
UlntegerT (RecordT)
Far Threshold 0x40(64) 0x03(3) RW 10000 Range = 0o 163.000 128-bit (BitLength) mm
32 (bitOffset)
UlntegerT (RecordT)
Far Hysteresis 0x40(64) 0x04(4) RW 150 Range =20 to 16,300 128-bit (BitLength) mm
0 (bitOffset)
UlntegerT (RecordT)
Near Threshold 0x40(64) 0x01(1) RW 5000 Range = 0to 163.000 128-bit (BitLength) mm
96 (bitOffset)
UlntegerT (RecordT)
Near Hysteresis 0x40(64) 0x02(2) RW 150 Range =20 to 16,300 128-bit (BitLength) mm
64 (bitOffset)
Trigger2
UlntegerT (RecordT)
Far Threshold 0x41(65) 0x03(3) RW 15000 Range = 00 163.000 128-bit (BitLength) mm
32 (bitOffset)
UlntegerT (RecordT)
Far Hysteresis 0x41(65) 0x04(4) RW 150 Range = 20 to 16,300 128-bit (BitLength) mm
0 (bitOffset)
UlntegerT (RecordT)
Near Threshold 0x41(65) 0x01(1) RW 10000 Range = 0to 163.000 128-bit (BitLength) mm
96 (hitOffset)
UlntegerT (RecordT)
Near Hysteresis 0x41(65) 0x02(2) RW 150 Range = 20 to 16,300 128-bit (BitLength) mm
64 (bitOffset)
Analog Signal
0 =Rising Ramp,
1="Falling Ramp,
2 =Linear Ramp,
16 = Rising Ramp w. Substitution
Analog Signal Mode | 0x60(96) 0x03(3) RW 0=Rising Ramp Values, 8-bit UINT
17 = Falling Ramp w. Substitution
Values,
18 = Linear Ramp w. Substitution
Values
UlntegerT (RecordT)
Near Limit 0x42(66) 0x01(1) RW 2,000 Range = 0to 163.000 64-bit (BitLength) mm
32 (bitOffset)
UlntegerT (RecordT)
Far Limit 0x42(66) 0x02(2) RW 50,000 Range = 0to 163.000 64-bit (BitLength) mm
0 (bitOffset)
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Parameter

Operation Parameter

Sub-
Index Index Data Type
Parameter Name | Hex(Dec) | Hex (Dec) Access Default Value (Length) Allowed Values
Trigger1 (Trigger)
0= Inactive,
. 1=Threshold, )
Mode 0x60(96) 0x01(1) RW 0 = Inactive 2= Window, 8-bit UINT
3 = Hysteresis
45LMS
Boolean (RecordT)
8-bit (BitLength)
. e 0 = Not Inverted, 0 (bitOffset) 0 = Not Inverted,
.Polarity 0x70(112) 0x01(1) RW 0= Not inverted 1= Inverted 45LMS 1= Inverted
Boolean (RecordT)
48-bit (bitLength)
40 (bitOffset)
0=No Delay,
Timing 0x70(112) 0x05(5) RW 0= No Delay 1=50ms Delay, 8-bit UINT
2=100ms Delay
Targf;me“” ox70(112) | 0x030) RW 0= Push-Pull 0= Push-pull 8-bit UINT
Trigger2
0= Inactive,
_ . 1=Threshold, )
Mode 0x60(96) 0x03(3) RW 0 = Inactive 2= Window, 8-bit UINT
3 =Hysteresis
_ Boolean (RecordT)
Polarity o012 | o2 | Rw 0= Not Inverted 3 ﬂ"ltn'v"e"ftgzed 48-bit (bitLength)
- 32 (itOffset)
0= No Delay,
Timing 0x70(112) 0x06(6) RW 0=No Delay 1=>50ms Delay, 8-bit UINT
2=100 ms Delay
0= Push-Pull
TarqetPresent2 1=Low-Side
a’ga,m'ezs)e“ 0x70(112) | 0x04(4) RW 0=Push-pul 2= High Side 8-bit UINT

3 =High Impedance
4= Analog Signal
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Parameter Operation Parameter
Sub-
Index Index Data Type
Parameter Name | Hex(Dec) | Hex (Dec) Access Default Value (Length) Allowed Values
Data Mapping Configuration
0 =Distance
1= Distance, TargetPresent1,
TargetPresent2
2 =Distance, MarginLevel
3 = Distance, MarginLevel,
. TargetPresent1, TargetPresent2 .
Mapped Data 0x63(99) 0x02(2) RW 0= Distance Originally was: 8-bit UINT
Distance
Distance, Switching Signals
Distance, Signal Quality
Distance, Signal Quality, Switching
Signals
0="1mm/Bit
Distance Resoluton | 0x63(99) | 0x03) | AW 3= 10mm/bi ) = mm /Bt B-bit UINT
2=>5mm/Bit
3=10mm/Bit
DistanceMode | 0x6399) | o220 | RW 0= Relative 0=Relative, 32-bit UINT mm
1= Normalized
Distance .
Normalization 0x44(68) 0x00(0) RW 5000 0t0 303,000 32-bit UINT mm
Sensor
Configuration
0 = Averaging 10 ms
. _ ’ 1= Averaging 20 ms "
Evaluation Mode 0x62(98) 0x00(0) RW 0= Averaging 10 ms 2= Averaging 50 ms 8-bit UINT
3 = Averaging 100 ms
Offset Distance 0x42(67) 0x00(0) RW 0 -81,500 to 81,500 32-bit UINT mm
Event Configuration
) False = Disabled,
Lost Target 0x74(116) 0x01(1) RW False = Disabled True = Enabled Boolean
Lost Target (2) 0x74(116) 0x02(2) RW False = Disabled False = Disabled, Boolean

True = Enabled
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Diagnosis

Sub-
Index Index Data Type
Parameter Name | Hex(Dec) | Hex(Dec) | Access Default Value (Length) Allowed Values
Service Function
(RM (RM
0= Normal Operation - No Test 0= Normal Operation - No Test
1=Test-Red On 1=Test-Red On
2 =Test - Green On 2 =Test - Green On
Sg n:?;ﬁT;;t 0x72(114) 0x00(0) RW 0= Normal Operation - Not Test 3 =Test - Blue On fliJ”t\)l|Tt Eg::Lt:r?etrB 3 =Test - Blue On
P 4 =Test - Red, Green, Blue Off 9 4 =Test - Red, Green, Blue Off
LMS LMS
0 - Normal Operation - No Test 0 - Normal Operation - No Test
1 - Test - Emitter Off 1 - Test - Emitter Off
’ _ - 0 = Normal Indication Boolean (RecordT) 0 = Normal Indication
Locator Indicator 0x7F(127) 0x01(1) RW 0=NormalIndication 1= Locator Indication 8-bit (BitLength) 1= Locator Indication
) _ 0= Unlock, UINT (UlntegerT) 0= Unlock,
Local Operation 0x71(113) 0x01(1) RW 0=Unlock 1= Lock 8-bit (BitLength) 1= Lock
LED (Yellow) _ o 0 =TargetPresent1 Indication,
Indication 0x7E(126) 0x01(1) RW 0 = TargetPresent1 Indication 1 = TargetPresent2 Indication Boolean
Local Operation _ 0=Unlocked, Boolean 0=Unlocked,
Status Ox73(115) 0x02(2) RO 0=Unlncked 1=Locked 4 (bitOffset) 1= Locked
(RM (RM
0 = Standard Operate (S) 0 = Standard Operate (S)
1 = Static Teach - Target (M) 1 = Static Teach - Target (M)
M 2 = Static Teach - Background (TB) 2 = Static Teach - Background (TB)
) _ oA 3 = Dynamic Teach (TD)' UINT (UntegerT) 3 = Dynamic Teach (TD)'
LoclTeach Dial 1 o,73115) | o101 RO 0= Sta"dfmgpe’ate G) LMS 4-bit (BitLength) LM
0 —_Run '0=Run, 0 (BitOffset) '0=Run,
- 1=NDiscrete Set Point 1 (AQ1) 1=NDiscrete Set Point 1 (AQ1)
2 = Discrete Set Point 2 (BQ1), 2 = Discrete Set Point 2 (BQ1),
3 =Analog Set Point 1 (AQ2) 3 =Analog Set Point 1 (AQ2)
4= Analog Set Point 2 (BQ2) 4 = Analog Set Point 2 (BQ2)
System Command 0x02(2) 0x00(0) wo Button = "Device Reset" Button = "Device Reset"
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Diagnosis

Sub-
Index Index Data Type
Parameter Name Hex (Dec) | Hex(Dec) [ Access Default Value (Length) Allowed Values
Operation Information
Operating Time - Since UINT (UIntegerT)
Inception 0xE0(224) 0x00(0) RO 104 32-bit (BitLength) hr
Temperature
0 = Safe Operation
_ . Temperature
s
i _ ; T UINT (UlntegerT) Temperature
Actual -Since Power Up 0xE1(225) 0x00(0) RO 0= Safe Operation Temperature 2 f‘0vertemperature 8-bit (BitLength) 2= Overtemperature
3 = (ritical Low Temperature P
- 3 = (ritical Low
4 = Undertemperature Temperature
4 = Undertemperature
Device Characteristics
UINT (UIntegerT)
.Minimum Sensing Range OxEF(232) 0x01(1) RO 50 64-bit (BitLength) mm
32 (BitOffset)
UINT (UIntegerT)
.Maximum Sensing Range 0xEF(232) 0x02(2) RO 8150 64-bit (BitLength) mm
32 (BitOffset)
True = Available Boolean (RecordT)
.Analog Output 0xEF(239) 0x01(1) RO True = Available N o 16-bit (bitLength)
False = Not Available )
0 (bitOffset)
True = Available Boolean (RecordT)
.Event Configuration Support | OXEF(239) 0x02(2) RO True = Available T . 16-bit (bitLength)
False = Not Available .
1 (bitOffset)
Communication Characteristics
. . UlntegerT
DirectParametersBlinGyle |- gy00) | 0u03(3) RO 74 bitLength = 8 ms
bitOffset = 104
. UlntegerT
Direct Parameters Master |~ gu010) | ow0212) RO 74 bitLength = 8 ms
! bitOffset =112
. ) UlntegerT
Direct Parameters 1.10-Link {5,000 | gy05(s) RO 0x10 bitLength = 8
Revision ID .
bitOffset = 88
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Process Data (Controller Tag

Section of AOP)
Sub-
Index Index Data Type
Parameter Name | Hex(Dec) | Hex (Dec) Access Default Value (Length) Allowed Values
Process Data (Controller Tag Section of AOP)
Trigger1
Trigger2
Distance
0=Mode 0
1=Mode 1
2 =Mode 2
Mode RW 0=Mode 0 3= Mode3
4=Mode 4
5=Maode 5
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Appendix C

Error Codes and Events

Event 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. 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.

Event Code Event Code Event Qualifier | Event Qualifier

Name Event Description Mitigation Description (HEX) (DEC) (HEX) (DEC) Instance Type
The Operator should either 1)
position the target within the

- detection range as it was
P The device can no longer : h . .
Notification - = | previously setup in the project, 2) 1-Physical Layer Nfificati
Target Lost \(fve;:;trithiﬁ;ﬂrgse::a it assure the device light beam is 8CA0 36000 E4 28 (PL) 1- Notification
ginally set-up. directly in the target path, and/or
3) clean the sensor surface to
assure optimal performance.
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Appendix D

Abbreviations

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 1/0
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Notes:
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Rockwell Automation Support

Rockwell Automation provides technical information on the Web to assist you in using its products.

At http://www.rockwellautomation.com/support you can find technical and application notes, sample code, and links to software service packs. You
can also visit our Support Center at https://rockwellautomation.custhelp.com/ for software updates, support chats and forums, technical information,
FAQs, and to sign up for product notification updates.

In addition, we offer multiple support programs for installation, configuration, and troubleshooting. For more information, contact your local
distributor or Rockwell Automation representative, or visit
http://www.rockwellautomation.com/services/online-phone.

Installation Assistance

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

United States or Canada 1.440.646.3434

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

New Product Satisfaction Return

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

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

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

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this document, complete this form,
publication RA-DU002, available at http://www.rockwellautomation.com/literature/.

Allen-Bradley, Rockwell Software, and Rockwell Automation are trademarks of Rockwell Automation, Inc.
Trademarks not belonging to Rockwell Automation are property of their respective companies.

Rockwell Automation maintains current product environmental information on its website at
http://www.rockwellautomation.com/rockwellautomation/about-us/sustainability-ethics/product-environmental-compliance.page.

Rockwell Otomasyon Ticaret A.S., Kar Plaza Is Merkezi E Blok Kat:6 34752 Igerenkdy, Istanbul, Tel: +90 (216) 5698400

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
Europe/Middle East/Africa: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846
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