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Introduction
1 Introduction
1.1 Content of this Document

1.2

This document contains information required to use the product in the relevant phases of the
product life cycle. This may include information on the following:

* Product identification

* Delivery, transport, and storage
* Mounting and installation

e Commissioning and operation
* Maintenance and repair

* Troubleshooting

e Dismounting

e Disposal

Note

For full information on the product, refer to the further documentation on the Internet at
www.pepperl-fuchs.com.

Note

For specific device information such as the year of construction, scan the QR code
on the device. As an alternative, enter the serial number in the serial number search
at www.pepperl-fuchs.com.

The documentation comprises the following parts:

* This document
* Datasheet

In addition, the documentation may comprise the following parts, if applicable:

* EU-type examination certificate
* EU declaration of conformity

* Attestation of conformity

* Certificates

e Control drawings

* Instruction manual

* Functional safety manual

e Other documents

Target Group, Personnel

Responsibility for planning, assembly, commissioning, operation, maintenance, and dismount-
ing lies with the plant operator.

Only appropriately trained and qualified personnel may carry out mounting, installation, com-
missioning, operation, maintenance, and dismounting of the product. The personnel must have
read and understood the instruction manual and the further documentation.

Prior to using the product make yourself familiar with it. Read the document carefully.

I3 PEPPERL+FUCHS
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1.3
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Symbols Used

This document contains symbols for the identification of warning messages and of informative
messages.

Warning Messages

You will find warning messages, whenever dangers may arise from your actions. It is mandatory
that you observe these warning messages for your personal safety and in order to avoid prop-
erty damage.

Depending on the risk level, the warning messages are displayed in descending order as fol-
lows:

Danger!
This symbol indicates an imminent danger.

Non-observance will result in personal injury or death.

Warning!
This symbol indicates a possible fault or danger.
Non-observance may cause personal injury or serious property damage.

Caution!
This symbol indicates a possible fault.

Non-observance could interrupt the device and any connected systems and plants, or result in
their complete failure.

Informative Symbols

Note
This symbol brings important information to your attention.

Action
This symbol indicates a paragraph with instructions. You are prompted to perform an action or

a sequence of actions.
Trademarks

EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automa-
tion GmbH, Germany.

PRI N
EtherCAT.
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2.1

Product Description

Use and Application

Intended Use

The read head, when used together with a colored tape affixed to the floor and code tapes
printed with Data Matrix codes, constitutes a high-resolution lane tracking and positioning sys-
tem. It can be used in all applications where auto-guided transport systems (AGTS) must be
positioned precisely at marked positions along a given track.
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Figure 2.1 Schematic structure of the positioning system

The read head forms part of the positioning system in the Pepperl+Fuchs incident light pro-
cess. The read head includes a camera module and an internal illumination unit. The read head
uses these features to detect a colored tape stuck to the floor or a painted colored lane to track
the lane. The read head detects Data Matrix tags to navigate within a grid. The read head
detects control codes and position markers in the form of Data Matrix codes printed on a self-
adhesive code tape.

Depending on your specific requirements and the circumstances of your environment, a selec-
tion of position markers in various materials and designs, self-adhesive code tapes, and metal-
lic code bars and tags are available.

I3 PEPPERL+FUCHS
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Maximum Data Matrix Code Tape Length

Resolution of the Reader [mm)] Maximum Length of the Code Tape [km]

10 100
1 100
0.1 100

The code tape length of up to 100 km is sufficient even for very large applications. It offers suf-
ficient reserves for extensions or systems with several branches and parallel conveyor routes.

The read head can be optimally adapted to the respective application due to the comprehen-
sive and simple parameterization and the freely configurable inputs and outputs.

Absolute Positioning

The Data Matrix code tape is used for the exact positioning of auto-guided transport systems.
The read head continuously reports the detected x-position, the y-offset, the speed, and the
angle of rotation of the AGTS.

7
7
7
7
7
7
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7
7

Figure 2.2 Auto-guided transport system with Data Matrix code tape

I3 PEPPERL+FUCHS 9
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Colored Lane Tracking

The colored lane painted or glued on the floor serves as a visual guide for auto-guided trans-
port systems. The specified path is automatically followed and the y-position and angle of rota-
tion of the AGTS are continuously reported back.

Data Matrix control codes are used for additional information, e.g., when the lane changes
color.
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Figure 2.3 Auto-guided transport system with color tape
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Data Matrix tags

In addition to lane tracking, the read head can be used in tag mode. The read head detects
Data Matrix tags, which are typically glued onto the floor in a grid. The individual Data Matrix
tags are numbered (number range: 1 t0 99.999.999) and contain position information. The
reading head reports the tag number, the position, and the angle in relation to the zero point of
the Data Matrix tag to the controller.

The tag mode allows the auto-guided transport system to move freely in as large a grid as
desired, without having to mark the traverse paths with lane tapes.

The read head switches automatically between tag mode and lane tracking. This allows a
transport system to be guided from one Data Matrix tag grid to another via a colored or Data
Matrix lane.
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Figure 2.4 Auto-guided transport system with Data Matrix tags

Note
n Security information

From a security perspective, the following precautions must be taken for the product by the
responsible application operator:

* Physically secure the device against unauthorized access

* Ensure that the device is only operated on an isolated network without connection to the
company network, internet, or cloud services;

* The device may only communicate with a higher-level controller, or with a defined,
trusted circle of network participants

* Ensure that only authorized users have access to the FoE feature on the network
* The device supports file access over EtherCAT® (FoE). Firmware changes are
always possible with the FoE function!
The EtherCAT® controller can be used to query the firmware version during initialization to
detect firmware changes.

I PEPPERL+FUCHS 1
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LED Indicators and Operating Elements

To ensure reliable device operation, the read head is equipped with 7 LEDs, which can be used
for visual function control and quick diagnosis. The LEDs indicate the current status of the read
head and can help you quickly detect and correct errors or problems. The meaning and func-
tion of the individual LEDs are described in more detail below.

With the two control buttons on the back of the read head, certain functions can be activated

quickly and easily or settings can be made.

* The integrated alignment aid can be activated using "ADJUST" button 1, which supports
the alignment of the read head and the detection of Data Matrix codes. The alignment aid
can be used to set the position of the read head so that the codes on the Data Matrix code

tape are optimally recorded and read.

* Control button 2 labeled "CONFIG" on the read head is reserved exclusively for Pep-
perl+Fuchs service personnel and has no function for the operator.

ADJUST

CONFIG

| —

LINK/ACT IN
LINK/ACT OUT
ECT RUN/ERROR
ERR/NO CODE

PWR/

LANE AVAILABLE

FOLLOW LR

INTERNAL

) DIAGNOSTIC

Figure 2.5 Overview of LED indicators and controls

LED status

Designation LED color

LINK/ACT IN
2 LINK/ACT
ouT

LED Indica-

tor Meaning

The Link/Activity LEDs 1 and 2 indicate the sta-
tus of the physical connection and the activity
on that connection.

On Network connection OK
Flickers Data transfer in progress
Off No network connection

I3 PEPPERL+FUCHS
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Item
3

Designation LED color

ECT
RUN/ERROR

Green

LED Indica-
tor

Off

Meaning

Device is in the "Initialization"
state (normal state after switch-
ing on or after a restart).

Flashing Device is in the "Pre-Opera-
tional" state (configuration of
the EtherCAT® network).

Easy to light | Device is in the "Safe-Opera-

up tional" state (e.g., due to a net-
work malfunction).

On The device is in the "Opera-
tional" state (normal operating
state).

Red On No errors present.

Flashing Configuration errors
No connection to the Ether-
CAT® network

Easy to light | EtherCAT® status change due

up to an error

Double lights | Watchdog timeout by the sync
manager

4 PWR/ Green On Power
ERR/NO Green On Connecting to the Vision Con-
CODE -
figurator
Red On System error (configuration,
check direction selection)
Red Flashing No code tape or tag detected in
the reading window
Red Flashing Colored lane detected
5 LANE AVAIL- Green On Lane detected
ABLE
6 FOLLOW L/R Green On Follow left lane
Yellow On Follow right-hand lane
7 INTERNAL
DIAGNOSTIC

I3 PEPPERL+FUCHS
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Accessories

Compatible accessories offer enormous potential for cost savings. Such accessories not only
save you a great deal of time and effort during initial commissioning, but also when replacing

and maintaining our products.

If products are used in harsh ambient conditions, appropriate Pepperl+Fuchs accessories can
be used to extend the service life of these products.

Order code Description
V19-G-ABG-PG9-FE Grounding terminal and plug (set)
PCV-SC12 Grounding clip

V1SD-G-GN*-PUR-E1S-V1D-G.

Bus cable, Ethernet, M12 connector straight to M12 con-
nector straight, D-coded, 4-pin, PUR cable green,
Catbe, shielded, suitable for drag chains

V1SD-G-GN*-PUR-E1S-V45-G.

Bus cable, Ethernet, M12 connector, straight D-coded to
RJ45, Ethernet-coded, 4-pin, PUR cable green, Catbe,
shielded, suitable for drag chains

PCV-AG100 Alignment guide for reader
V19-G-*M-* Configurable connection cable’
PCV-MBH1 Mounting bracket for reader

V19-G-"M-PUR-ABG

Single-ended female cordset, M12, 8-pin, shielded, PUR
cable

PCV-LM25

Marker head for code tape

PCV-KBL-V19-STR-USB

USB cable unit with power supply

PGV25M-CD*-CLEAR

Protective film

PGV33M-CB19-*

PGV colored tape

PGV*-CA25-* Data Matrix code tape
PGV*-CAM* Data Matrix metal code bars
PGV*-CC25-* Data Matrix Control Codes
PGV-CT* Data Matrix tag

1. Ask your contact person at Pepperl+Fuchs

I3 PEPPERL+FUCHS
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3 Planning
3.1 Plant Design

3.2

I3 PEPPERL+FUCHS

Before selecting and using the product, the plant designer must evaluate whether this product
is suitable for the intended application. Pepperl+Fuchs has no influence on the selection and
use of this product. The warranty therefore only covers the consistent quality of the product.

Ensure that this device is used only in accordance with the technical specification described in
these instructions. The device must not be used in a hazardous area.

Warning!
Danger due to ambiguous position information

Using double code areas can result in duplicate position information. This can lead to unclear
position information. This can result in an incorrect control logic, which poses a risk to the per-
sonnel and plant.

During planning, make sure that the position information for the read head is unique in every
component of the plant. Never use double code areas.

Introduction

The read head, when used together with a colored tape affixed to the floor and code tapes
printed with Data Matrix codes, constitutes a high-resolution lane tracking and positioning sys-
tem. It can be used in all applications where auto-guided transport systems (AGTS) must be
positioned precisely at marked positions along a given lane.

The read head includes a camera module and an integrated illumination unit. The read head
uses these features to detect a colored tape stuck to the floor or a painted colored lane to track
the lane. The read head detects Data Matrix tags to navigate within a grid. The read head
detects control codes and position markers in the form of Data Matrix codes printed on a self-
adhesive code tape. Data Matrix code tapes and Data Matrix tags have priority over colored
tapes or colored lanes.

The Data Matrix code tapes are installed in a fixed position instead of or along with the colored
tape. The read head is located on an auto-guided transport system (AGTS) and guides this
vehicle along the lane.

Depending on your specific requirements and the circumstances of your environment, a selec-
tion of position markers in various materials and designs, self-adhesive code tapes, and metal-
lic code bars and tags are available.

The 115 x 73 mm large reading window enables reliable reading of a wide range of colored
tapes and dirty or damaged lanes. Lane widths from 10 mm to 40 mm are reliably recorded.
The large reading window allows up to 5 codes to be recorded simultaneously in one read
operation. Precise position detection is also possible with just one code in the reading window.
This also means that large gaps in the Data Matrix code tape can be bridged. By using several
Data Matrix codes as information carriers, data can be represented in a highly redundant man-
ner.

The specified path is traveled automatically and at the same time the x-position and speed of
the Data Matrix code tape are permanently reported back to the controller. In conjunction with
permanent status feedback, e.g., of quality grades, this provides high productivity and safer
and more efficient processes.

15
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Note
Priority

Data Matrix code tapes and Data Matrix tags have priority over colored tapes or colored lanes.

If the read head detects a Data Matrix code tape or Data Matrix tags in the field of view, colored
tapes or colored lanes in the field of view are ignored.

System overview

Figure 3.1 Schematic representation
Colored tape or colored lane
Data Matrix tag grid

Read head

Data Matrix positioning codes
Data Matrix tag

Data Matrix Control Codes

D O A WODN =

I3 PEPPERL+FUCHS
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3.3 Positioning Targets
The PGV positioning system uses a 2-D camera system and an integrated illumination unit to
capture colored tapes for lane tracking, Data Matrix codes for positioning, and control codes for
controlling processes.

3.3.1 Colored tape

The self-adhesive colored tapes are applied to the floor and are used for lane tracking with a
read head. Pepperl+Fuchs colored tapes are available in different colors. This allows you to
choose the appropriate color for your circumstances and requirements.

The AGTS can navigate along the colored tape using the Y value, which describes the offset to
the center of the colored tape.

I PEPPERL+FUCHS 17
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Overview of Colored Tapes

Order code Colored tape Color of the tape Width
PGV33M-CB19-BU Blue = RAL 5015 19 mm

PGV33M-CB19-GN Green = RAL 6032 19 mm

PGV33M-CB19-RD Red = RAL 3001 19 mm

Note
Colored Tape Properties
The colored tape must be flexible, conformable, and resistant to abrasion, with a matte finish.

The tape width is between 10 mm and 40 mm and must be configured in the controller. The
default value is 18 mm.

Tip
PGV25M-CD*-CLEAR Protective Film

To increase the durability of the colored tapes, we recommend applying a protective film to the
colored tapes. We recommend using the versions PGV25M-CD100-CLEAR and PGV25M-
CD160-CLEAR.

Note
Color Selection

Select the color of the colored tape so that the contrast between the floor color and the color of
the colored tape is as great as possible. Ideally, use the complementary color.

Due to the integrated lighting of the read head, some floor colors appear to be different in the
camera. If you are having trouble selecting the color of the colored tape, use the color analysis
in the Vision Configurator to help. If you are having trouble selecting the color of the colored
tape, get in touch with your contact at Pepperl+Fuchs.

I3 PEPPERL+FUCHS
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Basics

The read head detects a colored tape on a floor as a lane. The width of the colored tape must
be between 10 mm and 40 mm; the default width is 18 mm. The zero point is in the center of the
colored tape (y = 0 level). You can use four defined colors.

Figure 3.2 Field of view and coordinates of the sensor
Curve radius

Figure 3.3 Curve radius: R > 50 cm

Select a curve radius according to the turning circle of your auto-guided transport system. The
colored tape must always be located in the reading window of the read head.

I PEPPERL+FUCHS 19
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Branches

* Theread head detects one lane at the lower edge of the field of vision and two lanes at the
upper edge of the field of vision; the reader therefore indicates this as a branch.

* Theread head detects two lanes at the lower edge of the field of vision and one lane at the
upper edge of the field of vision; the reader therefore indicates this as an intersection.

The side where the new lane appears is assumed as the direction of travel.
Branches or intersections can be displayed as follows:

Figure 3.4 Min. distance: 7.5 mm

The minimum distance D between the colored tapes of the same color at a branch or intersec-
tion as a separate lane must not be less than 7.5 mm.

The maximum distance D between the two lanes should be selected so that the newly added
lane is always in the reading window of the read head. This ensures that the read head can cor-
rectly detect and read the new lane.

If the colored tapes have different colors, the colored tapes can also be glued directly to each
other.

Note

For example, if a new color is continued at a branch or intersection, a control code must be
used to identify the new color. In addition, the new color is taught in via the controller.

I3 PEPPERL+FUCHS
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Intersections

The colored lanes may cross. However, the angle must be observed.

The read head detects the angle in relation to the tracked lane with a resolution of 1° (corre-
sponds to a value range of 0 to 360). The angle is specified relative to the position marker.

The read head moves over the blue lane A with a read head alignment of 0° (or 180°). At the
intersection, lane B is ignored because the angle is 90° (or 270°). The read head continues to
move on lane A.

Note

If the colored lanes cross at an angle < 45°, both lanes are detected. In this case, the lane can
be selected as usual via the direction decision. However, there is a special case: if the read
head is located exactly above the intersection (two lanes at the top and bottom of the reading
window), one of the lanes is always ignored.

Note

The colored tape is not taken into account if the angle is greater than approximately 45° or less
than approximately 315°.

Figure 3.5 Reading Behavior at an Intersection

21
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Crossing with Data Matrix tag

Because a colored tape contains no direction information and the angle to lane B is 90° (or
270°), lane B would normally be ignored. However, by placing a Data Matrix tag exactly in the
middle of the intersection of the two lanes, it is possible to make the read head turn right at the
intersection and follow the new lane B. To do this, the center of the intersection is marked with a
Data Matrix tag with a unique number. This allows the intersection to be identified. If the vehicle
needs to turn, the Data Matrix tag can be used to steer it to the intersecting lane.

Figure 3.6 Reading behavior at an intersection with tag

I3 PEPPERL+FUCHS
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Color Change

If, as in this scenario, the read head changes from the blue lane to the red lane, the position of
the color change must be marked with a control code, for example. The configured color must
be changed at this point, otherwise the red lane will be ignored.

Note
n The distance between a colored tape and a Data Matrix control code must be between 0 mm
and 5 mm. Data Matrix control codes are positioned parallel to the colored tape.

|
|

B (53 6 [ (5
L |

Figure 3.7 Color change on colored lane
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Parallel Colored Lanes

* The two colored lanes of different colors can be laid parallel to each other. Note here a
minimum distance of > 0 mm between the two colored lanes of different colors.

D=0 mm

Figure 3.8 Colored lane arrangement in parallel

Note
The distance D between two colored tapes of the same color must not be less than 7.5 mm.

24 I3 PEPPERL+FUCHS
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3.3.2
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Data Matrix Code Tape

In addition to lane tracking on a colored tape, the Data Matrix code tapes enable the exact posi-
tioning of auto-guided transport systems. The read heads continuously report the detected
position, speed, and rotation angle of the AGTS so that reliable goods transport is guaranteed
at all times.

The Data Matrix code tape is made of silicone-free polyester film. A position marker appears
every 100 mm along the lower edge of the Data Matrix code tape. This position marker is used
for various functions, including precise positioning of the Data Matrix code tape during mount-
ing.

The reverse side of the Data Matrix code tape carries a modified acrylate-based permanent
adhesive. Affix the self-adhesive Data Matrix code tape along the desired traverse path.

The maximum length of the Data Matrix code band is 100 km.
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Characteristics of the Data Matrix Codes

The position marks in the code tape contain information about the absolute position of the tape,

and serve as reference points for the read head. The read head uses its camera to capture the

image of the code and uses the information contained in the position marks to determine the
exact position of the code in the camera image. This enables accurate positioning of the read
head.

The code tape uses fail-safe Data Matrix codes. This is the Data Matrix code (ECC200) that is

encoded using the Error Correction Code (ECC) procedure. This means that it contains addi-

tional information to correct errors when reading or transmitting the code. This is especially
important for the multiple redundancy provided by the additional codes, as the codes can be
heavily used or soiled under certain circumstances.
n . EEE
EE E-
!:.‘

Figure 3.9 Data Matrix code ECC200

A Data Matrix code ECC200 consists of several areas that are relevant for code reading:

1 Data Matrix code according to ECC200, symbol size 12x12, black/white

2 Alternating Pattern: The Alternating Pattern is a pattern of alternating black and white
modules. The number of modules is even. It allows the data density to be determined.
The Alternating Pattern is used for symbol size recognition and ECC200 type recognition.

3 Finder Pattern: The Finder Pattern is a characteristic pattern of black modules arranged
inan L shape. Itis used to locate the Data Matrix code in any rotation. Distortions are also
detected. The Finder Pattern is used to clearly determine the location and size of the Data
Matrix code.

4 Data Range: The data range is the actual data field in the Data Matrix code in which the
information to be encoded is stored. It consists of a matrix of black and white squares rep-
resenting the binary data.

Error correction range: The error correction range is a portion of the Data Matrix code that
contains additional data to detect and correct errors in reading and transmitting the code.
The error correction range is encoded using the Error Correction Code (ECC).

5 Quiet Zone: The quiet zone (shown in yellow here) is a white area around the Data Matrix
code. ltis used to distinguish the code from other objects or the background. This makes
it easier for the read head to read the code. The width of the quiet zone is 2 mm. To en-
sure that the read head can read the Data Matrix codes, the quiet zone of 2 mm around
the Data Matrix code must not be violated when cutting the code tape.

26
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Code Redundancy

As soon as at least one single Data Matrix code is detected in the field of view, the position out-
put can be performed. The system therefore offers the highest possible pollution tolerance, and
can also bridge expansion joints or gaps without losing position.

i [P B

A 0000.0m PGV-CA25

B B B B B

Figure 3.10 Code redundancy

Note
Note the type of code tape.

The positioning system only works if the read head is used together with the suitable Data
Matrix code tape. Please refer to the data sheet.
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Note

Center Line of the Code Tape

The center line of the code tape does not correspond to the center of the Data Matrix codes;
these are slightly offset from the center line of the code tape.

The center line of the code tape corresponds to'Y position =0

Note
Behavior at X Position 0

It is recommended to use the code tape with the Data Matrix codes from a starting position
greater than 100 mm. If the read head is started at a position value of less than 90 mm or if it
moves sideways over the 0 mm position on the code tape, the "No Position Bit" remains set and
the 0 mm position is permanently displayed to suppress the output of negative position values.
A valid position output occurs as soon as the read head has passed the absolute position
greater than 90 mm.
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Note
n A maximum of 2 Data Matrix code tapes in the reading window

The maximum number of Data Matrix code tapes in the reading window is limited to 2 and one
control code.

Basics

Distances

The distance D between the lanes should be selected so that the lanes are always in the read-
ing window (see chapter 3.6) of the read head.

The distance between a Data Matrix position code and a Data Matrix control code must be
between zero mm and five mm.

25 mm D 25 mm

@
000110

[ [ [ [ [ [

X
r

:

000106 000108

5 [

000102 000104

ﬁ i
u mn

u
000100

Figure 3.11 Distance: 0 mm <D <5 mm

Branches/intersections

* Theread head detects one lane at the lower edge of the field of vision and two lanes at the
upper edge of the field of vision; the reader therefore indicates this as a branch.

* Theread head detects two lanes at the lower edge of the field of vision and one lane at the
upper edge of the field of vision; the reader therefore indicates this as an intersection.

Before and after branches or intersections of lanes with position codes, the following specifica-
tions must be observed:

* The distance between the two lanes should be selected so that the newly added lane is
always in the reading window of the read head. This ensures that the read head can cor-
rectly detect and read the new lane.

* The position codes of the branching or intersecting lane must be continuous over a length
of 1 meter. This results in a minimum length of the main lane of 2 m.

* The difference between the absolute position of the main lane and the starting position of
the branching/intersecting track must be greater than one meter.
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Note
Loss of information

Make sure that Data Matrix codes are not glued over each other at a branch or intersection, as
this could result in a loss of information.
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Branch with Control Code
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Figure 3.12 Branch with control code

Branches/Lane Change by Direction Decision or Control Logic

Normally, the AGTS is controlled at branches by the direction decision. The direction deci-
sion affects whether the position information is output from the right or left code tape. As long
as the control logic keeps the vehicle in the lane only, the vehicle will follow the right or left lane.
This is the simplest way to implement a branch, because no special control logic is required in
this case.

Alternatively, a branch or lane change can also be triggered by the control logic. This proce-
dure can be used, for example, for transitions from code tapes to tags or vice versa. Another
application is intersections or branches in which the prerequisites for a branch with a direction
decision are not met.

Note

A special application is at intersections or branches with a combination of colored tape and
code tape, see chapter 3.3.4.

To change lanes using the control logic, the position of the branch or lane change is first
stored in the controller by the plant planner. The change position (X position) from the old to the
new lane is therefore known. When this position is reached, the lane change of the auto-guided
transport system (AGTS) is initiated. To do this, the vehicle must be steered from the old to the
new lane. As soon as only the new lane is recognized in the reading window, the lane change is
complete.
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To avoid losing the position when changing lanes, the position marks must be in the reading
window of the read head at the same time (B). In this case, the read head has several position
markers in its field of view that serve as reference points. Since the lane selection here cannot
be made via the direction decision, it must be assumed that the read head randomly outputs
the position based on one of the reference points. To ensure a safe lane change, the instruc-
tions in "Determining the position of ambiguous position markers" must be observed. Alterna-
tively, the read head can ignore the position information until the lane change is complete.
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Figure 3.13 Branches/intersections
Meaningful lane tracking Lane selection
A—B—)C Right lane
A—B—)D Left lane
D—B—A Lane with more detailed position information
C—HB—)A Lane with more detailed position information
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Determining the Position of Ambiguous Position Markers
If several lanes run in parallel and the specifications for branches are adhered to, the direction
decision can be used to decide whether the position information for the right or left lane is out-
put. If the read head has several position marks in the reading window where these specifica-
tions are not met, it cannot be ensured that the position output does not jump between the two
reference points. This should therefore be avoided as far as possible. However, this is not
always possible at intersections or special branches.
I#: n n n : n “ u n n n :I?
u - - - # E - | ] B - 1 -
ﬂ' =i 2m
_'_: [ ] i I

Figure 3.14
In the figure above, two different position outputs are possible, depending on which code is
read.
Codeat1m

e X:1000 mm

° Y:-15mm

° Angle:0°
Codeat2m

e X:2000 mm

e Y:0mm

* Angle: 90°
If there are positions in the system where this behavior can occur, these must be taken into
account. In the simplest case, the position jump is ignored. The optimal solution would be to
define the position jump in the control logic as a permissible case and convert the position of
the new reference point to the corresponding position of the old reference point.
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Operation Using Control Codes

When positioning systems are used, certain processes (= events) must be started at fixed posi-
tions in many applications. In addition to the colored tapes, position code tapes are also
required to precisely define the exact positions. For lane tracking, it is advisable to mark
branches using control codes to make it easier for the controller to make the direction decision.

The layout of the lane can be adjusted according to the application in question. If an auto-
guided transport system (AGTS) needs to be positioned exactly, a code tape is mounted
instead of colored tape for positioning purposes. If an event needs to start at a particular posi-
tion or a direction decision needs to be made, a control code is mounted parallel to the actual
lane.

Only a specific event and the associated process then have to be programmed into the plant
control system. The position in which the corresponding control code is placed next to the col-
ored tape or code tape for positioning does not have to be determined until final commission-
ing. Even if subsequent changes are made to the layout of a plant, the relevant control code is
simply moved to the new position without program modifications.

Control codes are short code tapes measuring one meter in length. The control code has an
encrypted number. Control codes have numbers ranging from 001 to 999.

When the read head enters the range of a control code, it sets the control code flag in its output
data.

The 1-meter-long control code can be shortened. However, the minimum length should be 3
codes (60 mm). If the speed of the read head increases, a longer control code is required. If the
read head travels at maximum speed, a full-length control code of 1 meter must be positioned
next to the colored tape or code tape for positioning.

The minimum length of a control code can be calculated according to the following formula
depending on the travel speed and trigger period:

Lcontrol code = 60 MM + Vg, [M/S]* Trigger [S] X 2

The trigger period is 40 ms.

Example
Example calculation

The minimum length of the control code at a speed of 3 m/s and a trigger period of 40 ms is:
Levent marker = 60 mm + 3 m/s * 40 ms * 2 = 300 mm

Control codes are identified by the printed number, in this case "Control 12."

+ PGV-CC25-00012 F3 www.papperl-fuchs.com CONTROL 12 « PGV-CC25-00012

Figure 3.15 PGV-CC25-0012
The illustration shows part of control code #12
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Order Information (Example)

Control code numbers from 150 to 199 are required. The order is placed using the start num-
ber for the number range and the end number for the number range. This results in the order
designation PGV-CC25-150-050-SET. The number 50 in the order designation represents the
number of control code strips each measuring 1 m in length.

The number of control code numbers is derived from end code number - start code
number + 1.

Calculation example: 199 - 150 + 1 = 50 (number of control code strips each measuring 1 min
length)

Control code numbers from 1 to 999 can be ordered as required. In this example, the delivery
consists of 50 control code strips, each measuring 1 m in length. The length of a single control
code number is always 1 m. The control code strip is 1 meter long and can also be shortened if
necessary. Please note that, depending on the travel speed and the measuring rate of the read
head, the control code tape must have a minimum length to be detected reliably.

Status of Data Matrix Control Code

The orientation "O" describes the orientation of the Data Matrix control code in the reading win-
dow.

Orientation "O"
Bit1 = O1 Bit0 = O0

Description

0 0 The Data Matrix control code has the same orientation as the
ascending Data Matrix position code.

0 1 Orientation of the Data Matrix control code rotated 90° clock-
wise relative to the ascending Data Matrix position code.

1 0 Orientation of the Data Matrix control code rotated 180° clock-
wise relative to the ascending Data Matrix position code.

1 1 Orientation of the Data Matrix control code rotated 270° clock-
wise relative to the ascending Data Matrix position code.

Side "S" specifies the side of the Data Matrix lane on which the Data Matrix control codes are
present.

Side "S"

Bit1 = S1 Bit0 = SO

Description

0 0 No Data Matrix control code present or found
0 1 The Data Matrix control code is located to the right of the Data
Matrix code tape or to the right of the colored tape.
1 0 The Data Matrix control code is located to the left of the Data
Matrix code tape or to the left of the colored tape.
1 1 Data Matrix control code not detected
Note

A maximum of 2 Data Matrix code tapes in the reading window

The maximum number of Data Matrix code tapes in the reading window is limited to 2 and one
control code.

The following illustrations are for illustrative purposes and are simplified. The maximum number
of Data Matrix control codes in the reading window is limited to 1.
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3.3.4 Colored Tapes and Data Matrix Code Tapes in Combination

Note
n Note the following conditions:

* Data Matrix code tapes and Data Matrix tags have priority over colored tapes or colored
lanes.

e Ifthe read head detects a Data Matrix code tape or Data Matrix tags in the reading range,
colored tapes or colored lanes are ignored. As soon as the Data Matrix code tape is no
longer recognized, the colored tape is switched to.

Basics

You can combine colored tapes and Data Matrix codes. Note, however, that Data Matrix code
tapes and Data Matrix tags take precedence over colored tapes.
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Colored tape
Data Matrix position code
Data Matrix control code
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Branches

Note

n If no other command is stored in the control logic, the read head always follows the Data Matrix
code band when lanes made from colored tape and Data Matrix codes are mixed at branches
or intersections.

However, you can store the position of the branch at which a lane change is to take place in the
controller. This means that the change position (X position) is known, and when this position is
reached the lane change of the auto-guided transport system (AGTS) is initiated on the colored
lane. The read head follows the colored lane as soon as the code tape is no longer detected in
the reading window.

[T,
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bt b [ [

x-Position

Figure 3.16 Mixture of lanes with colored tape and Data Matrix codes
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Figure 3.17 Mixture of lanes with colored tape and Data Matrix codes
Distances
Parallel distance
The distance between a colored tape and a Data Matrix control code must be between 0 mm
and 5 mm. Data Matrix control codes are used in tandem with the colored tape or Data Matrix
position code.
25 mm D, 10.40mm_ D 25 mm
Figure 3.18 Distance: 0 mm <D <5 mm
38
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Vertical distance

A lane can switch from a colored tape to a Data Matrix code tape and back again as often as
required. The distance between the colored tape and the edge of the Data Matrix code must be
between O mm and 10 mm

B
il
il

Figure 3.19 Distance: 0 mm <D <10 mm

Note

The y value does not change if the colored tape and the Data Matrix code tape are aligned.
Ensure that the center line of the colored tape and the center line of the Data Matrix code tape
are on one line, except when cornering. The Data Matrix code is not on the center line of the
code tape.

y = 0 is located on the center of the code tape.

ok.c

200000 m PGV-CA25 B www pepperl-fuchs.com A W10000 oo suony-addad i E] 52¥0-AOd
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Data Matrix Tags

In addition to lane tracking, the read head can be used in tag mode. The read head detects
Data Matrix tags, which are typically glued onto the floor in a grid. The individual Data Matrix
tags are numbered (number range: 1 to 99999999) and contain position information. The read
head reports the tag number, the position, and the angle of the AGTS in relation to the zero
point of the Data Matrix tag to the controller.

The tag mode enables the AGTS to move freely in a specified grid as desired, without having to
mark the crossing paths with lane tapes.

The read head switches automatically between tag mode and lane tracking. This enables a
transport system to be guided from one Data Matrix tag grid to another via a colored or Data
Matrix lane.

Figure 3.20 Application example: Exact AGTS alignment when picking up goods carriers (picking of
loads).

A Data Matrix tag contains position information in addition to a specific number. A cross in the

center of the Data Matrix tag marks the zero point. The X and the Y axes are marked starting

from the zero point. The black arrow indicates the positive axis and the white arrow indicates

the negative axis.

85‘

Figure 3.21 Data Matrix tag example with the number 99999999 and position information
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Metal Code Bars

The metal code bar system consists of rugged Data Matrix metal code bars and profile rails. It
is especially resistant to mechanical stress. This property makes the system particularly suit-
able for heavily used plant areas, such as busy intersections.

Note

A separate assembly guide is available for installing the metal code bar system. Observe these
instructions when installing the metal code bar system.

Data Matrix metal code bars

Data Matrix metal code bars made of anodized aluminum are used on the ground in camera-
based lane guidance. Depending on the application, the code bars can be glued directly to the
floor, or glued into profile rails. The code bars are modular and available in nominal lengths of
100, 200, and 500 mm.

N >~ ?’.‘
. - -~
C‘ﬁd"c‘a-ao‘p - o= =
‘”"f-oo%’(’bo .. 3 .,
3 =
Figure 3.22
Profile Rails

The profile rails are used to protect the metal code bars. Depending on the application, these
are mounted on the floor as drive-over profile rails or used as countersunk profile rails in a floor
groove.
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Figure 3.23
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Metal Data Matrix Tags
The metal Data Matrix tags made of anodized aluminum are used for the evaluation of control
and position information.
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Figure 3.24
Profile Plates
The profile plates are used for mounting the tags. Depending on the application, these are
mounted on the floor as drive-over profile plates or used as countersunk profile plates in a floor
groove.
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Figure 3.25
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Curved Areas

Note
n When the metal code bars are bent in curved areas, there is a jump in the angle of the position
data. The angle jump must be tolerated by the auto-guided transport system.

Recommendations:

* The length of the metal code bars selected must be adapted to the curve radius.

* Make the transition to the curved elements in time, ideally 1 meter before the curve, to
ensure a smooth transition.

Curves with Metal Code Bars Applied Directly to the Floor

By stringing the metal code bars together, a maximum angle of 32.5° can be achieved between
two consecutive metal code bars.

a = max. 32.5°

Figure 3.26
Curve radius

Metal code bar length Min. radius

100 mm Approx. 200 mm
200 mm Approx. 400 mm
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Curves with Drive-Over/Countersunk Profile Rails

To create curves, separable corners are removed from the profile rails to create curved areas.
For left curves, the left separating corners are removed, and vice versa for right curves. By
removing the corners, a maximum angle of 18° between two consecutive drive-over or counter-
sunk profile rails can be achieved.

a=max. 18°

Figure 3.27
Curve radius

Profile rail length Min. radius

100 mm Approx. 400 mm
200 mm Approx. 800 mm
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3.4

Angle and Distance Output

The read head detects the angle of the colored tape and the Data Matrix code tape and passes
this value on to the controller. The output value is different for colored tapes and Data Matrix
code tapes.

Angular Output for Colored Tape

The read head detects the angle to the tracked lane with the set resolution. The angle is speci-
fied relative to the tracked lane. The colored lane is completely ignored if the angle is > approx-
imately 45° or < approximately 315°.

* No angle output of 45° to 315°
* No negative angles
* Resolution 1°

N

yreadi

¥ \L v

Va X reading window

Figure 3.28 For example: Angle (43°) within the permissible range
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Figure 3.29 For example: Angle (60°) outside the permissible range
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Distance Output for Colored Tape

The read head detects the distance to the zero point in the y-direction and passes this value on
to the controller. The output value differs for colored tapes and Data Matrix code tapes because
colored tapes do not have the x-position.

The read head outputs the y-value as the distance at which the colored tape intersects the axis.

AN

yreading window \ \ {
N /7 X reading window
N /
7/

Figure 3.30 Distance A for colored tape
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Angle Output for Data Matrix Code Tape

The read head detects the absolute angle in relation to the tracked lane with a maximum reso-
lution of 0.1°. The angle is specified as an absolute value relative to the tracked lane, as a Data
Matrix code tape contains direction information. The output angle covers the range from 0° to
360°. The resolution can be set to the following values:

e 0.1°
e 0.2°
e 0.5°
e 1°
Note

Angles are specified as absolute values. The respective value is calculated from the resolution
selected under "Angle Resolution." With a resolution of 0.1°, an angle of 60° is output as
60°/0.1° = 600.

Figure 3.31 Absolute angle at 45°
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Figure 3.32 Absolute angle at 130°
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Distance Output for Data Matrix Code Tape
The read head records the distance to the zero point of the read head of a Data Matrix code
tape and passes this value on to the controller.
The read head outputs the vertical distance relative to the Data Matrix code tape.
7
00000 m \ PGV-CAzslB’ ‘www.pepperl-fuchs.com od X
N s
7
\ / %
Figure 3.33 For example: Distance A = 20 mm and angle o = 130° for Data Matrix code tape
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3.5 Direction Decision

The read head has several ways of following colored tapes and Data Matrix code tapes
depending on the parameterization. Depending on the input signal, the read head follows the
right-hand lane, the left-hand lane, or the better lane.

To ensure that the read head does not report any error messages after being switched on, a
direction decision must be specified. You can control the decision direction via inputs
INPUT_SELECTION_DIR_RIGHT (IN2/DIR_RIGHT) and INPUT_SELECTION_DIR_LEFT
(IN1/DIR_LEFT) or via the protocol.

Direction Decision via Input Signal

Direction decision Error 5 Left | Right Left Error 5
>« <>
220ms | | | |
€—>

I

I I

1 |
I

I

INPUT_SELECTION_DIR_LEFT
0

1 |
INPUT_SELECTION_DIR_RIGHT |
|
I

0

-
It

Figure 3.34

Input 2 Input 1

INPUT_SELECTION_ INPUT_SELECTION_

DIR_LEFT DIR_RIGHT Direction decision

0 0 No lane is selected

Error code 5

0 1 Follow right-hand lane

1 0 Follow left-hand lane

1 1 Colored tape: Following the Lane with

Better Quality

Data Matrix code tape: Following the Lane
with More Detailed Position Information
Data Matrix tag: no significance

Table 3.1

Direction Decision via Protocol

Direction control via the protocol.

If direction decisions are made via the protocol, subindex 12 "Input source selection" must be
switched to "Software" in the global primary data.
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Following the Lane with Better Quality

You can parameterize the read head so that it follows the colored lane with better quality.

Example

i

Figure 3.35
1 Better colored lane
2 Poorer colored lane

Following the Lane with More Detailed Position Information

You can parameterize the read head so that it follows the Data Matrix code tape that continues
the current location information.

Example

4
.
2]

S
% L

=k
o
SRR}

g T iy
ks o
D (o2} [07)

1 A TR TR T

it
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N
[

ik

=3t
o
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Figure 3.36
1 More detailed position information
2 New position information
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Reading Range of the Read Head

The reading range is the part of the read head's field of view in which Data Matrix codes can be
decoded or colored lanes detected. It must be ensured that the Data Matrix code or colored
lane is completely within the field of view. Data Matrix codes require a quiet zone (white area
without coding) of at least 2 mm around the code to ensure successful reading. This quiet zone
must not be violated when cutting the code.

Field of View of the Read Head

The field of view is the maximum image on the sensor chip that is determined by the optical
properties of the camera. The size of the field of view varies with the distance between the read
head and the Data Matrix code tape or colored lane. If the read head is positioned further away
from the Data Matrix code tape or colored lane, the field of view is larger. If the read head is
closer to the Data Matrix code tape or colored lane, the field of view is smaller due to the
shorter distance.

z=80mm /

95 mm x 60 mm

z=100mm | —

120 mm x 80 mm

z=120 mm

140 mm x 90 mm

Figure 3.37 Size of the reading window of the read head in relation to the read distance z
Reading Window Size
Read distance z [mm] 80 100 120
Reading window size [mm] 95x60 120x80 140x90
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3.7 Read Head Orientation

The read head offers reliable code detection from any angle. For optimal results, we recom-
mend setting the alignment of the read head to 0° or 180° to the Data Matrix code tape or col-
ored lane. In this alignment, the read head offers greater tolerance along the Y axis. Please
note, however, that this alignment leads to a reduction in code redundancy.

: E E ﬁ- 0°/180°

90°/270°

Figure 3.38 Read head orientation

o4 I3 PEPPERL+FUCHS
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3.8 Aligning the Read Head with the Data Matrix Code Tape
3.8.1 Horizontal Tolerance — Read Distance z

The head offers a high depth of field at different reading distances. If the read head is mounted
too close or too far away on the Data Matrix code tape, a warning message is issued. We rec-
ommend that the read head always be mounted at a nominal distance of 100 mm to ensure the
highest possible availability of the system (due to resolution and code redundancy). Pay partic-
ular attention to the reduced mounting tolerance in the Y direction and the reduced gap width,
especially at extremely close reading distances.

150 mm

1
1
1
50 mm ‘E\@
1
0

140 mm 100 mm 60 mm

1 Data Matrix code tape

2 Read distance to the Data Matrix code tape in Z direction

Green Recommended reading range: Nominal value 100 mm * depth of focus
Yellow Range in which a "warning bit" is set

Red Range in which a "no pos. bit" is set
Read distance Range Range
(z) "no pos." bit "warning" bit
<50 mm X
<60 mm X
100 mm
> 140 mm X
> 150 mm X
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Vertical Tolerance - Height Tolerance y

If the read head moves along the Data Matrix code tape (X-axis) in the Y-direction and leaves
the zero line (Y = 0), a no-position message is output from a defined limit value. The read head
continuously measures its position in relation to the Data Matrix code tape and compares the
current limit value. If the error exceeds the limit value (shown in red in the following figures), the
read head loses the position, and a "no position" message is output.

TheY position data is output as input data via the EtherCAT interface.

Note
Zero line (Y =0)

If the read head has detected a Data Matrix code tape, this Data Matrix code tape can move
away from the zero point in the Y direction within the field of view. The maximumY value at
which the read head can still detect this distance from the zero line is set as +y or -y.

17 |

= 0000.0m PGV-CA25 B www.pepperl-fuchs.com

Height tolerance Range

V)] "No position message"

> Yo mm X
Too high
0 mm

Too low

>-yomm X

I3 PEPPERL+FUCHS
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Target Range

The read head is in an optimal position with respect to the Data Matrix code tape.

Figure 3.39 Green: recommended range
1: Data Matrix code tape

No-Position

The read head is too low in relation to the Data Matrix

The read head is positioned too low in relation to the Data Matrix code tape and loses the posi-
tion. The message "No-Position" is output.

+Yo

Yo

Figure 3.40 Red: Range in which a "No-position" message is set
1: Data Matrix code tape
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3.8.3 Inclination Angle
Inclination angle of £ 30° possible. It should be noted that the extreme tolerances do not apply
in total.

Simultaneous tilting possible in both x and y directions.

Note

n Simultaneous tiltings in the x and y directions are allowed. It is important to note that tilting the
sensor shifts the reading window. If the sensor is tilted too much, this can cause the reading
window to stop covering the Data Matrix codes.

Angle Tolerance on the y Axis

302, _30°

Figure 3.41 Vertical orientation tolerance

1 Data Matrix code tape

Angular Tolerance on the x Axis

Figure 3.42 Horizontal orientation tolerance

1 Data Matrix code tape

%8 I3 PEPPERL+FUCHS
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Gaps/Interruptions

To compensate for length changes in plant structures, expansion joints are usually required for
longer tracks. If a Data Matrix code tape is applied at such locations, we recommend that you
interrupt the code tape at the edge of the expansion joint and continue with a fully readable
Data Matrix code tape. The read head is able to drive over expansion joints and gaps without
loss of position.

The maximum gap (D) refers to the distance between two fully readable Data Matrix codes. It is
therefore necessary to observe the grid of the code tape and ensure that the gaps are within
the grid. The maximum gap width (D) not only depends on the reading distance, but also on the
orientation of the read head.

It is therefore recommended to determine and maintain the maximum gap width based on the
specific reading distance, the alignment of the read head, and the pattern of the code tape.
Below are some typical values for the maximum gap width (D) depending on the read distance
and the alignment of the read head.

Note
Maintain the Quiet Zone!

A quiet zone (white space without coding) of 2 mm must be maintained around the Data Matrix
codes. To ensure that the read head can read the Data Matrix codes, the quiet zone of 2 mm
around the Data Matrix code must not be violated when cutting the code tape.

Note
The following values apply only to straight sections, not curves.

Maximum Gap for Read Head Orientation 0°/180°

5 B = W R B B

B www.pepperl-fuchg m PGV-CA25 W www.pepperl-fuchs.com

Figure 3.43 Expansion Joints / Gaps

Note

Please note that with this alignment of the read head, the code redundancy or the gap width is
reduced.
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Maximum Gap Width (D)

Read distance (2) Max. gap width (D)

80 mm 26 mm
100 mm 46 mm
120 mm 56 mm

Maximum Gap for Read Head Orientation 90°/270°

Hif) o

B www.pepperl-fuchs.com

£ [ PE B

PGV-CA25 B www.pepperl-fuchs.com

Figure 3.44 Expansion Joints / Gaps

Note
n Please note that the gap width D defines the distance between two complete Data Matrix codes
and not the actual mechanical gap width.

Maximum Gap Width (D)

Read distance (2) Max. gap width (D)

80 mm 61 mm
100 mm 86 mm
120 mm 106 mm

60
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Examples of the Gap Width for Consecutive Missing Data Matrix Codes

The read head expects Data Matrix codes with an ascending number sequence in a predefined
grid. A new code every 20 mm. This grid should be adhered to as far as possible at the inter-
ruptions to avoid position jumps.

If the code tape is cut and glued directly to the next code number, this can lead to a position
jump and therefore to a high speed value. This is because the next Data Matrix code does not
come after 5 mm as expected by the positioning system, but over a longer distance, the gap
width.

It is therefore recommended to cut the codes according to the gap width. The quiet zone of
2 mm around the code must always be observed.

The maximum number of consecutive missing Data Matrix codes is limited and depends on
various factors. In particular, the reading distance, the alignment of the read head, and the pat-
tern of the code tape are crucial here. These factors must be taken into account when applying
the Data Matrix code tape. Below are some examples of the maximum allowable gap width.

1 missing Data Matrix code

~000000.0 m PGV-CA25 B www.pepperl-fuchs.com A W |°000 000 Wod'syony-paddad mmm E1GZVI-ADd

\_Y_/

D=25mm

2 missing Data Matrix codes

1 1 B2

4000 000.0m PGV-CA25  www.pepperl-fuchs.com A W 1°000 000 Wod'syony-jaddad mmm E1GZVO-AODd

3 missing Data Matrix codes

i g

4000 000.0m PGV-CA25  www.pepperl-fuchs.com ~ W 1000 000 Wod'syony-jaddad mmm E1GZVO-AOd

\ )

D =65 mm
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Cutting Rule
The code tape is laid in ascending order of position, whereby the distances between the codes
are defined by the pattern of the code tape.
y z II.
b, %E%LEEE&
0 X
Figure 3.45
* Always cut the code tape centrally between two codes.
* In borderline situations, a projection of 2 mm of the white edge must be left.
There are several options for laying the Data Matrix code tape over gaps (e.g., expansion
joints), three of which are shown below. For switch points, a position jump always takes place,
so case 3 must be taken into account.
Case 1 - Continuous Bonding
Glue the Data Matrix code tape continuously and cut out the codes in the area of the gap.
Advantage: The codes remain continuously in the same position grid. Therefore, there is no
difference between the logical and mechanical position.
¥ [y e L e [ S
0—>x ] ]|
4000 000.0m PGV-CA25 I www.pepperl-fuchs.com #» + W 1000 000 Woo'sUon-iaddad M BISZYONDd
D
y z 1k II-
b, b B i B B e b B
0 X
D
Figure 3.46

* Depending on the pattern of the Data Matrix code tape, a maximum of 1 ... 3 codes can be
cut out.

* The gap condition refers to the distance D between two complete Data Matrix codes. The
figure below shows that the distance D is significantly larger than in the upper figure,
although the gap to be bridged is the same.

* The maximum permissible gap in relation to the selected measuring distance (z) must be
observed.

62
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Case 2 - Continuous Continuation

Glue the Data Matrix code tape up to the gap and cut out the codes in the area of the gap. Con-
tinue the code tape at the continuous component.

Advantage: In the case of extremely wide gaps, the Data Matrix code tape can be optimally
mounted along the mechanical gap. However, a logical jump occurs in the position value or
velocity value within the transition area, because the read head expects the Data Matrix codes
in a fixed grid.

~000 000.0 m PGV-CA25 E www,pe i, # W 1000 000 wod'suony-eddad w EISZVOND

SO A N

Figure 3.47
The x value is adjusted to the actual distance

Case 3 - Continuous Continuation with Position Jump

Glue the Data Matrix code tape up to the gap/expansion gap and continue the Data Matrix code
tape with a position difference of > 1 meter at the continuous component.

Advantage: In the case of extremely wide gaps, the tape can be optimally mounted on
mechanical gaps. The position jump results in a transition hysteresis, a defined position
change or jump.

y ' . T . .
z ijs L L : L Ik = " L
b, %_&_% 'LE_EJ_EE_%_E
0 X s
000 000.0 m PGV-CA25 I3 www poppesmmememesms #» W 17100 000 woo Suony-eddad A FISZYO-AOd
D
| W :
| o
l
1
i
|
1 1
0 —
1 1
1 1
: :
A B

Figure 3.48

The x value remains constant at its historical value and shows a hysteresis of 21 mm. When the
center of the image approaches the next code, there is a jump.
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Case 4 - Gap is too Large

For a short period of time, the read head outputs the message "No Position."

1% g i s

W 1000 000 Woo'sLoN}-edded M BISZYONDd

Figure 3.49

Y offset

To ensure successful detection of Data Matrix codes on a code tape, the offset V between the
position codes must not be so large that the actual codes lie outside the reading window.

Note

By transmitting the y position and the angle, lane deviations can be continuously corrected.
This may result in a hard steering intervention in case of a y-offset to get the vehicle back in the
lane.

= "1k "I "
S Le e =
v, Ty g - H =
L. -

000 000.0 m PGV-CA25 F www.pel

/

=y

> -

Figure 3.50 Offset
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Thermal Expansion of the Surface

Note
n Thermal expansion coefficient

The thermal expansion coefficient of the attached code tape depends on the thermal
expansion coefficient of the surface.

When planning the system, consider the worst-case scenario that can be caused by thermal
expansion of the surface and adjust the Data Matrix code tape to fit the expansion joint accord-
ingly.

One way of reducing the gap between the Data Matrix code tapes in the case of thermal expan-
sion of the surface is to move the butt edges of the Data Matrix code tapes a few millimeters
toward the expansion joint. Ensure that the Data Matrix code tapes do not overlap. The quiet
zone around the Data Matrix codes of 2 mm must always be observed.

b || B BB B B B PR B R B

B www.pepperl-fuchs.com A 0120.0 m PGV-CA25 | www.pepperl-fuchs.com

N

Figure 3.51
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Real-Time Positioning

The read head with timestamp and sync output function ensures extremely accurate synchroni-
zation and chronological assignment of image captures and the associated position data.
These functions make the read head a reliable component for demanding real-time applica-
tions in industrial automation.

The read head is ideal for applications requiring high precision and synchronization, such as
logistics and transportation. It ensures that the exact positions of transport vehicles can be cap-
tured and controlled in real time, which contributes to efficient and reliable process control.

—> BRSA

Pos. Data

Figure 3.52

Timestamp

The timestamp is the time at which the image is captured, on the basis of which the position
values are determined.

* The timestamp is used to determine the exact cycle time between two images.

* The timestamp is a 32-bit counter that continuously counts up to document the exact time
of the image capture.

* The time base of the timestamp is an internal 27 MHz timer. This timer is not synchronized
with an external source.

* The timestamp is transmitted to the controller together with the position data and allows
the cycle time between two image captures to be calculated.

Note
The following formula applies to the calculation of the cycle time between two images:

Timestamp (mage) - Timestamp (imags - 1)

Syele tima [=] = s

I3 PEPPERL+FUCHS
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Synchronization Output (Sync Output)

The read head has two configurable switching outputs. The default setting is recorded on the
datasheet.

If the switching output is set to "Sync out," a synchronization pulse will be supplied at the
switching output. The pulse is synchronized with image capture. The control signal of the
image capture (exposure/shutter speed) is supplied with zero latency at the output and
extended to a pulse duration of 1 ms.

The exact time assignment of the position data to the acquisition time can be achieved using
this synchronization pulse.

Cycle time

Sync

lllumination lllumination
Shutter time/Flashdurtaion
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Example of Timestamp and Sync Output
* The read head captures images at a scan rate of 25 frames per second (every 40 ms).
* The latency time required by the read head for image processing and position value cal-
culation is 60 ms.
e With a scan rate of 40 ms and a latency of 60 ms, the position values, and the timestamp
are output as follows:
* Initial image capture Image 1 (timestamp + sync pulse) >> After 60 ms, output of
position values for Image 1
* After 40 msimage capture Image 2 (timestamp + sync pulse) >> After 100 ms output
of position values for image 2
* After 80 msimage capture Image 3 (timestamp + sync pulse) >> After 140 ms output
of position values for image 3
L]
Image 1 + Image 2 + Image 3 + Image 4 +
Timestamp + Timestamp + Timestamp + Timestamp +
Sync pulse Sync pulse Sync pulse Sync pulse
i |
1 1
1 ]
1 1
1 1
1 1
] 1
1 {
[} 1 I
1 1 1 I
1 1 ] 1
1 ] ] 1
1 1 ] 1
1 | Position values | Posi_tion values I Position values
+ Timestamp + Timestamp + Timestamp
! ! Image 1 ! Image 2 I Image 3
] 1 1 1
Time [ms] 0 40 60 80 1 (;0 120 140 160
— SR
N———— Latency60ms Calculation of the exact cycle
Scan rate 40 ms time via timestamp and
reference to the actual time of
image capture via sync pulse
Figure 3.53
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Quality Grades

If you have created a project with your read head in TwinCAT®, you can display the quality
grades of the read head.

Quality Grades at a Glance

The permanent monitoring of the quality grades enables an early reaction to damage or con-
tamination of the code tape or the camera during commissioning and during operation. This
increases the overall operational safety, and in the case of a fault the problem can be located
immediately.

The quality is assessed using a scale of 1 to 6, with 1 being the best reading quality. If the grade
is 3 or worse, a check of the camera or distance should be performed. Grade 7 signifies "No
position" because no code was detected.

The following examples show the quality grades of the code tape in different states and the
evaluation in TwinCAT®.

Number of Codes Detected: 2 and quality grade: 3

TwinCAT Projectd = [
Name [X]  Online
#1 Quality Index 3
#! Number decoded Codes @

Figure 3.54 Code tape contaminated
Number of Codes Detected: 3 and quality grade: 1

TwinCAT Projectd. = % [N
MName [X]  Online
#1 Quality Index @
#] Number decoded Codes @
Figure 3.55 Code tape damaged by aggressive cleaning agent
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Number of Codes Detected: 1 and quality grade: 5

CEGTTEES

Mame [¥]  Online

#1 Quality Index 8

#1 Number decoded Codes

Figure 3.56

Code tape damaged

Note

An evaluation that indicates poor quality as the outcome can be due to a misalignment, an
incorrect measuring distance, or because the code tape has been affixed incorrectly. The
information in the following chapters must be observed, see chapter 3 and see chapter 4.

Quality Grade for New Application of the Data Matrix Code Tape

Quality
grade Description of the grade Action
1 Excellent installation None
2 Good installation None
3 Installation within toler- Check the code tape for contamination and clean if
ance range necessary ().
4 Adequate, but unaccept- | Check the code tape for damage and contamination.
able Also check the length of the code tape; any potentially
non-optimal overlaps and cross-overs are excluded
from this.
Check the code tape for damage and contamination.
The code tape routing must also be checked; unfavor-
able curve radii and/or inclines and slopes must be
ruled out.
5 Incorrect installation See Grade 4 / Not acceptable
6 Defective installation See Grade 4 / Not acceptable
7 Operation not possible See Grade 4 / Not acceptable
now nor at a later stage

Quality Grade for Ongoing Operation

Quality Description of

grade the grade Action

1 Excellent None

2 Good None

3 Satisfactory Keen an eye on positions that are graded > 3 and check them
during the next routine inspection; clean them if necessary.

4 Acceptable Immediately inspect any positions that are graded > 4 for dirt
and damage; where necessary, clean or repair them directly.

I3 PEPPERL+FUCHS
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Quality Description of

grade the grade

Action

quality grades.

5 Poor Immediately inspect any positions that are graded > 5 for dirt
and damage; where necessary, clean or repair them directly.
6 Not acceptable Immediately inspect any positions that are graded > 5 for dirt
and damage; where necessary, clean or repair them directly.
7 No operation pos- | Immediately inspect any positions that are graded > 5 for dirt
sible and damage; where necessary, clean or repair them directly.

Note

The recommended grades and actions assume that the Data Matrix code tape has been
applied in one continuous length. Please note that gaps within the code tape can lead to poorer

Note

any quality deviations.

The quality grades are monitored by the controller and can be called up if necessary to detect

I3 PEPPERL+FUCHS
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Installation and Commissioning

Positioning targets

The PGV positioning system uses a 2-D camera system and an integrated illumination unit to
capture colored tapes for lane tracking, Data Matrix codes for positioning, and control codes for
controlling processes.

Colored tape

The self-adhesive colored tapes are applied to the floor and are used for lane tracking with a
PGV read head. Pepperl+Fuchs colored tapes are available in different colors. This allows you
to choose the appropriate color for your circumstances and requirements.

Note
Color Selection

Select the color of the colored tape so that the contrast between the floor color and the color of
the colored tape is as great as possible. Ideally, use the complementary color.

Due to the integrated lighting of the read head, some floor colors appear to be different in the
camera. If you are having trouble selecting the colored tape, use the color analysis tool in the
Vision Configurator to help (see chapter 6.8.1). If you are having trouble selecting the color of
the colored tape, please get in touch with your contact at Pepperl+Fuchs.

Laying Colored Tape

n Note

Maintain an installation temperature of at least 0 °C.

Clean the surface of any greasy or oily deposits and dust.
Ensure that the surface is dry, clean, and stable.

When laying the colored tape, observe the "Planning" section below (see chapter 3.3.1) and,
for third-party colored tapes, follow the instructions provided by the colored tape manufacturer.

Note
Cleaning Colored Tapes

The surface of the colored tapes must always have a matte surface for diffuse reflection. The
use of incorrect cleaning agents or constant brushing can lead to the risk of the matte surface
being polished smooth. A shiny surface will impair the read head detection. Therefore, observe
the following cleaning recommendations for the Pepperl+Fuchs colored tape. When using
colored tapes from other manufacturers, please follow the manufacturer's instructions. To avoid
polishing the surface, do not apply strong pressure when cleaning the colored tapes.

If possible, use a non-aggressive plastic cleaning agent to clean the code tapes.
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Apply the self-adhesive protective film PGV25M-CD*-CLEAR

To increase the durability of the colored tapes, we recommend applying a protective film to the
colored tapes. We recommend using the versions PGV25M-CD100-CLEAR and PGV25M-
CD160-CLEAR.

Applying Protective Film

Clean the surface. Clean the surface until it is completely dry and free of dust, oil, oxides,
release agents, and other contaminants.

n Note

Ensure the processing temperature is at least + 10 °C.

Unroll the protective film using a deflector roll to avoid blemishes during lamination. The
adhesive should be unrolled at as small an angle as possible.

Roll out the protective film, applying approx. 20 N/cm? of pressure.

To prevent dirt and moisture from penetrating the film, seal any splices and cut edges with
adhesive strips.

I3 PEPPERL+FUCHS
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Data Matrix Code and Data Matrix Tag

The following description provides general guidance for applying Data Matrix tags or Data
Matrix codes. Please note that the exact specifications may vary depending on the application.

Note
Butt edges

If you attach another Data Matrix code tape at the end of a previous Data Matrix code tape, the
code pattern of 20 mm must be retained.

Note
Thermal expansion of the code tape

The affixed code tape corresponds to the heat expansion coefficient of the surface with regard
to its thermal expansion. Keep this in mind when installing expansion joints, for example.

Note
Installation temperature
Maintain an installation temperature of at least 10 °C.

Note
Suggestion for an Application Device

To facilitate the application of the code tape, we recommend the use of a suitable mechanical
application device. The code tape is supplied on a roll and can be cumbersome and time-
consuming to apply without a mounting aid. A mechanical application device can make the
process more efficient and accurate, and avoid errors when applying.

You can design a mechanical application device for your particular application. This may
consistent of a mount or device, for example, that can hold and position the code tape, and a
mechanism that aligns the code tape at the desired location. The mounting mechanism can be
operated manually or automatically and enables quick, precise, and efficient application of the
code tape.

The use of a mechanical application device can reduce the risk of errors and inaccurate
positioning of the code tape. In addition, a mechanical application device can help to avoid
overstretching or stretching of the code tape, which can occur when applied manually due to
excessive force or uneven tension. A well-designed application device can ensure the uniform
tension of the code tape during the application process. This contributes to a higher quality and
durability of the code tape.
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Marking the Code Tape Section

The marker head (PCV-LM25) is available to make it easier to apply the Data Matrix code tape.
The marker head is used to indicate the position of the Data Matrix code tape on the traverse
path.

Apply the marker head in place of the sensor, in the optimal alignment to the Data Matrix code
tape.

Drive the route with the marker head.

Once you have completed the entire route, the Data Matrix code tape can be affixed.

Affixing the Data Matrix Code Tape

The following description explains the basic procedure for affixing the Data Matrix code tape.
Depending on where the code tape is mounted, there are certain points to consider. These can
be found in other sections of this chapter.

Clean the surface to remove greasy, oily, or dusty dirt.
Ensure that the surface is dry, clean, and stable.

Peel off the protective film at the beginning of the tag or code tape. Place the tag or code tape
exactly where you want it, press firmly, and peel off the rest of the protective film.

Now glue the tag or code tape in the desired location. Note the following instructions.

n Note

When removing the protective film from the code tape, make sure that the
code tape is not inadvertently bonded in an undesirable location. If the
protective film is removed too far, the code tape may accidentally bond in the
wrong position and it may be difficult to remove and reattach the code tape in
the right position.

We therefore recommend that you first remove only a small piece of the
protective film and carefully attach the code tape to the desired location. If it is
positioned correctly, you can further peel off the protective film to fully attach
the code tape. This ensures that the code tape is positioned exactly where you
want it to be and that the Data Matrix codes can be read reliably.

Itis important to ensure that the code tape does not come into contact with dirt
or dust particles, since this may affect the adhesion and lead to poor adhesion
of the code tape.

Lo Please note that the adhesive on the Data Matrix tag or code tape takes about 72 hours to
harden completely. It is important that this time is observed before the code tape is fully
loaded or stressed.
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Replacement Tape

In the event of a repair, the code tape generator is available to you for a short-term interim solu-
tion. This provides the option to create and print code tape segments online to replace defec-
tive, heavily soiled, or missing pieces.

Note

Printed paper is not a permanent replacement for the rugged original code tapes. The printout
must be used only as an emergency solution. The durability of the paper strip is extremely
limited depending on the application.

EPEPPERL+FUCHS Your automation, our passion.

@mplify 3 mpiify—The Pepper-Fuchs Magazine | Untemehmen | News:Events | Blog | ¥ Landwechsein | English | Deulsch | Espafiol

Produkle Branchen Service+Support Kontakt Karriere $ % Codeband-Generator PGV ¢ (L@}

Open the code tape generator on the homepage www.pepperl-fuchs.com. To do so, enter
"Codeband-Generator PGV" [Code Tape Generator PGV] in the search field and click on
Search.

Follow the instructions on the code tape generator page.

Print the pages of the required code tape segments and cut them to size.

Note

Adjust the printer setting so that the code size matches the original tape. You
can measure the scaling at the top and right of the first page in the document.

Stick the replacement tape over the defective area of the existing code tape.

n Note

When gluing the replacement tape to the code tape, make sure that the
replacement tape continues the pattern on the code tape as accurately as
possible.

= F
It is recommended that you glue a protective film over the replacement tape to
increase the durability of the paper tape.
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Read Head

The read head consists of a camera system with a built-in illumination unit and powerful signal
processing. The read heads are very rugged and compact at the same time, so that they can
be perfectly accommodated even in the smallest auto-guided transport systems (AGTS).

Powerful LED lighting makes the read heads insensitive to environmental influences. The large
reading window combined with 2-D image capture ensures that the read heads always reliably
detect even damaged or contaminated lane tapes.

20

70
025

20

[~ M6 x9 (4x)

12,5 |
50

Figure 4.1 F200A

Warning!
Risk of injury due to strobe effect

Stroboscopic effects when the device camera flashes can produce optical illusions, e.g., an
apparent standstill or seemingly slower motion of rotating parts in the lighting. This results in a
risk of injury.

Avoid mounting and aligning the device in such a way that it illuminates rotating parts. If this is
not possible in parts of the plant, clearly indicate the possible hazards.
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4.2.1 Mounting the Read Head

The mounting and alignment of the read head for detecting Data Matrix codes requires precise
fine adjustment of the read head. The PCV-MB1 mounting bracket is suitable for this purpose. It

enables flexible
The slotted hole

and precise adjustment of the read head.
s in the mounting bracket allow the read head to be moved in the y and z axes

to achieve the most accurate alignment possible with the Data Matrix code tape.

Before mounting the read head, it must be ensured that the guide of the moving system part is
designed in such a way that:

* Theread distance is always maintained, otherwise the depth of field is no longer sufficient
to ensure safe position detection (see chapter 3.8.1).

* The read head moves in the y direction in the setpoint range, otherwise a warning mes-
sage is issued above a defined threshold value, or no position is detected (see chapter

3.8.2).

Attaching Mounting Brackets to the AGTS

— '

Figure 4.2 Mounting bracket (PCV-MB1)

1.  Position the mounting bracket in the direction of the Data Matrix code tape so that the read
head can be precisely adjusted afterward.

2.  Use the three slots to mount the mounting bracket. Screw the mounting bracket onto the
moving part of the system using three screws.

I3 PEPPERL+FUCHS

Note
Influence on the Position Values

It is important to check that the mounting bracket of the read head is firmly
secured to ensure stable and safe mounting of the read head.

A loose or loosely fastened mounting bracket can cause the read head to be
misaligned or move during operation, which can result in incorrect position
values.

To check that the mounting bracket is firmly seated, carry out a visual
inspection of the fasteners, such as the screws, to ensure that they are tight
and secure. It may be helpful to observe the read head during operation to
ensure that it does not wobble or move.
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3.

Mounting the Read Head on the Mounting Bracket

Before installing the read head, ensure that a stable and secure mounting fixture is provided.
Mount the read head so that the optics of the read head with ring light and camera module
point toward the Data Matrix code tape.

A

Caution!
Damage to the reader due to wrong mounting accessory

Using longer screws can damage the reader.

When selecting the length of the mounting screws, ensure that the maximum
insertion depth of the screws in the threaded inserts on the reader is 8 mm.

Caution!
Damage to the reader due to inadequate attachment

If the reader is not sufficiently well and securely attached according to the
requirements of the mechanical load due to the application, it can come loose
and be damaged. Tightening the screws to a higher tightening torque can
damage the reader.

Depending on the local installation conditions, the plant designer or commis-
sioning engineer are responsible or the following:

tightening torque of the mounting screws: determining the minimum tightening
torque for attachment according to the plant requirements.

Do not exceed the maximum tightening torque of 9 Nm.

Ensure that the attachment is in accordance with the mechanical load of the
application.

Prevent the unwanted loosening of connections, e.g., by using thread-locking
fluid.

Place the read head on the terminal block and position it in the middle. Insert the 4 mounting
screws from below through the slots of the mounting bracket and through the terminal block.
Tighten the screws so that the read head can still be moved on the terminal block.

Note
The screws should not be tightened until the read head is precisely aligned.
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Figure 4.3 Schematic diagram for mounting the read head

Note

A guide pin is located in the center of the terminal block. This ensures that the

read head is guided through the slots.

I3 PEPPERL+FUCHS
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3.

Aligning the Read Head

Since the vehicle follows the lane and compensates for deviations in the y-direction by steering
movements, the read head does not have to be aligned exactly with the lane. However, some
systems require uniform alignment of all read heads to ensure that all vehicles are positioned
equally. In these cases, additional fine-tuning steps are required.

Several tools are available for aligning the read head with the Data Matrix code tape:

* Mechanical alignment using the alignment aid. This enables rough adjustment in the y
and z axis.

* Vision Configurator for fine-tuning with position data or image capture.

* The integrated alignment aid via the "ADJUST" operating button 1 on the read head: This
enables rough adjustment in the y and z axis.

Rough Alignment of the Read Head

The alignment guide and the electronic alignment aid are suitable for this purpose. A rough
alignment is carried out along the z-axis and the y-axis.

Aligning the Read Head with an Electronic Alignment Aid

The read head has an integrated alignment aid, which enables easy alignment of the read head
in the y and z direction to the Data Matrix code tape. The alignment aid can only be activated
within 10 minutes of switching on the read head.

Press the "ADJUST" button 1 on the read head for at least 2 seconds to activate the integrated
alignment aid.

Lo If the read head has recognized the Data Matrix code tape, LED 4 flashes green. If the read
head has not recognized the Data Matrix code tape, LED 4 flashes red, .

Slowly move the read head in the direction (z axis) of the Data Matrix code tape until yellow
LED 6 flashes simultaneously with green LED 4.

Figure 4.4 Distance z

n Note

z orientation:
* Distance between camera and Data Matrix code tape too small: yellow
LED 6 lights up
* Distance between camera and Data Matrix code tape too large: yellow
LED 6 goes out
* Distance between camera and Data Matrix code tape within the target
range: yellow LED 6 flashes simultaneously with green LED 4

Slowly move the read head in the vertical direction (y axis) to the Data Matrix code tape until
yellow LED 5 flashes simultaneously with green LED 4.
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Figure 4.5 Distance y

n Note

y orientation:
* The optical axis of the read head is too low in relation to the center of the
code tape: yellow LED 5 lights up.
* The optical axis of the read head is too high in relation to the center of the
code tape: yellow LED 5 goes out
* Alignment of the read head in the target range: yellow LED 5 flashes
simultaneously with the green LED 4

4. Terminate the alignment aid for the read head by briefly pressing the "ADJUST" button 1.

L The read head now switches to normal operation.

Alignment Using an Alignment Guide

If you have the option of attaching the alignment guide to the read heads in your application,
you can use the alignment guide (PCV-AG100) to set the distance between the read head and
the Data Matrix code tape and to align the optical axis of the read head with the center of the
Data Matrix code (dashed line) or colored tape. Note that the PCV-AG100 alignment guide is
designed for a read distance of 100 mm.

The zero line y = 0 is calibrated identically for all read heads with regard to the alignment guide.
You can therefore determine the zero line with the help of the alignment guide when changing
the read head, for example.

~ 0000.0 m A W 1°000 woo'syon)-paddad-mmm

Figure 4.6 Display example
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Fine-Tuning the Read Head

To ensure that all vehicles are aligned equally, a system-specific alignment procedure is
required. The following steps are for guidance only.

1. Before fine-tuning the reading head, make sure that the vehicles are mechanically posi-
tioned as evenly as possible. Floor markings, for example, are suitable for this purpose.

2. First, follow the rough alignment steps described above. This ensures a sufficient distance
in the z-direction and minimizes deviations due to tilting.

3. Now align all read heads with a defined x and y value. In the Vision Configurator, you can
view the current position data of the read heads under the Position View tab (1) (see
chapter 6.8). If required, you can also query the position data via the EtherCAT interface.

Note

To use the Vision Configurator, the read head must first be configured via TwWinCAT® so that
EoE is activated to establish a connection to the Vision Configurator. To do so, proceed as
follows see "Activating EoE" on page 93.

(M)
_| Position View |
X Value= 400

Linie 1 Linie 2
Y Value = -12
Angle Value = 4

=
B
=

Lane selection Select left lane ~ Color selection Use
Figure 4.7 Position View

In addition, you can open the currently captured image under the Image view tab (1). To do
this, click on Get image (2) in the toolbar.

Here you can display the current image of the read head via the "Image View" (1) image dis-

play. This allows you to visually recognize and check the alignment of the read head with the
Data Matrix code tape.
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Figure 4.8 Image View
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4.3 Electrical Connection

The electrical connection of the read head is established via connector plugs on the side of the
housing. The read head is connected to the field environment via the "Main" connector along
with "EC IN" and "EC OUT" for the EtherCAT connection.

Caution!
Damage to the device

Connecting an alternating current or excessive supply voltage can damage the device or cause
the device to malfunction.

Electrical connections with reversed polarity can damage the device or cause the device to
malfunction.

Connect the device to direct current (DC). Ensure that the supply voltage rating is within the
specified device range. Ensure that the connecting wires on the female cordset are connected
correctly.

—_

1
_,_‘|_+UB
1

w N

1
4 n.c
4 1
£ pP———nc
(o] 5 Lo
= |———O0uT1
6
— IN 1
7 0
—-—'r—GND

LAV, 'S 1A X+
— 2 RX + A 2 i RX +
-— I -—
S |8 i | s |8 i |
O E——— l—
o R X a R X
_‘F/_ RX _‘F/l— RX
X Y

Figure 4.9 Plug Assignment

Port 1 &2

Figure 4.10 Pinout
Inputs/outputs and power supply
Connection for inputs/outputs and power supply

Power
Connector plug, M12, 8-pin, A-coded

Connection

Input 2
Operating voltage +U g

Not used
Not used
Sync out

1
2
3
4
5
6

Illumination control
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Connection for inputs/outputs and power supply

Power
Connection Connector plug, M12, 8-pin, A-coded
7 Ground
8 Output 3

EtherCAT IN and OUT
EtherCAT connection

EC IN, EC OUT
Connection Connector socket, M12, 4-pin, D-coded
1 Tx +
2 Rx +
3 Tx-
4 Rx -

Shielding Connection Lines

The shielding of cables is required to suppress electromagnetic interference. Establishing a
low-resistance or low-impedance connection with the protective conductor or equipotential
bonding circuit is an especially important factor in ensuring that these interference currents do
not become a source of interference themselves. Always use connection lines with braided
shield; never use connection lines with a film shield. The shield is integrated at both ends, i.e.,
in the switch cabinet or on the controller and on the Vision Sensor. The grounding terminal
included in the scope of delivery enables easy integration into the equipotential bonding circuit.

In exceptional cases, the shielding of a connection at one end may be more favorable if

* an equipotential bonding cable is not laid or cannot be laid.
e Afilm shield is used.

The following points relating to shielding must be noted:

* Use metal cable clips that cover large areas of the shield.

* Place the cable shield onto the potential equalization rail immediately on entering the
switch cabinet.

» Direct the protective grounding connections to a common point in a star configuration.
* The conductor cross section used for grounding should be as large as possible.
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Setting up Windows Network Communication between the Read
Head and a PC/Laptop

The read head has a fixed IP address 192.168.2.2 when connected via EoE (Ethernet over
EtherCAT). To enable communication within the network, the network settings of your PC/lap-
top must be synchronized with the read head and may need to be adjusted.

Setting the IP Address

The following section describes how to check the network connection settings of your Windows
PC and adapt them accordingly. The images in this description were created using
Windows 10. The description below applies to later versions of Windows.

Click on the Windows "Start" button.
Select "Control Panel > Network and Sharing Center."

Now click on "Change adapter settings."

Control Panel Home 2 : = = =
View your basic network information and set up connections

Change adapter settings @: ] w _ 0 See full map

Change advanced sharing

- P-F.BIZ Internet
ett
e (This computer)
View your active networks Connect or disconnect
& P-F.BIZ Access type: Internet
Domain network Connections: [ Local Area Connection

n Note

Changes to the network settings of the PC/laptop require advanced user
rights. If necessary, consult with your administrator.

Select the required connection and right-click on your selection. In the selection window, select
Properties.

e~ | Local Area Connection
*ﬁ_ P-F.BIZ

ST Intel(R) Ethernet C @) Disable
Status

Diagnose
f@' Bridge Connections

Create Shortcut
Delete

'@ Rename

f@' Properties

Double-click on "Internet Protocol Version 4 (TCP/IPv4)."
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e
U Local Area Connection Properties ﬁ

Metworking | Authentication

Connect using:

& Intel{R) Ethemet Connection (5) 1219V

Cootome.]

This connection uses the following items:

% Client for Microsoft Networks

4Bl G105 Packet Scheduler

.Q File and Printer Sharing for Microsoft Networks

-&. |ntemet Protocol Version & (TCP/IPvE)

IV, s rtoce Versan 4 (1CP/Ped)

& Link-Layer Topology Discovery Mapper 170 Driver
& Link-Layer Topelogy Discovery Responder

st Urvsal

Description

Transmission Control Protocol/intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

[ ok ][ Coned |

Lo The Properties window for the TCP/IP protocol opens.

r hl
Internet Protocol Version 4 (TCP/IPv4) Properties @Iﬂ

General

‘fou can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(@ Use the following IP address:

IP address: 1923658, 2 .99
Subnet mask: 255.255.255. 0
Default gateway:

Obtain DNS server address automatically
(@) Use the following DNS server addresses:

Preferred DNS server: | .

Alternate DNS server:

[ validate settings upon exit

W [ OK ][ Cancel ]

Select the "General" tab.
Select the input function "Use the following IP address."

Enter the IP address of the read head, but only the first three segments of the IP address. The
last segment must be different from the read head's IP address.

In this example, enter the following IP address and subnet mask:

e |P address: 192.168.2.99
¢ Subnet mask: 255.255.255.0

Click on OK and click on OK in the next dialog.

L This completes the network configuration. The read head is ready for use.

I PEPPERL+FUCHS 87



PGV...-F200A-B21-V1D
Installation and Commissioning

4.5

88

Configuration with TwinCAT®

The configuration of a read head using the "TwinCAT®" project planning and development
environment from Beckhoff Automation GmbH is described below as an example.

Offline and Online Read Head Configuration

There are two options for configuring the EtherCAT® read head:

» Offline configuration allows the read head configuration to be prepared in advance of
plant construction, e.g., on a laptop as a programming system.

* Online configuration is preferably carried out by scanning the existing network if the
controller is already connected to the EtherCAT® system and all components of the Eth-
erCAT® network are ready for operation.

Sample online configuration
The online configuration is described in more detail below.

All available nodes are automatically integrated into the EtherCAT® network by the control sys-
tem.

Creating a New Project in TwinCAT® 3

To connect your read head to the controller, you must create a new project in TwinCAT® 3.
Start TwinCAT® 3 on your PC.

On the start page, select the option "New TwinCAT Project..."

Select "TwinCAT XAE Project (XML format)," enter a project name, and confirm your selection
with "OK."

New Project ? X
P Recent Sort by: | Default -| i Search (Ctrl+E) P
4 |nstalled Type: TwinCAT Projects

—
E TwinCAT XAE Project (XML format) TwinCAT Projects

TwinCAT XAE System Manager
Configuration

4 TwinCAT Measurement
Bode Plot
FilterDesigner
Scope

TwinCAT Projects
TwinCAT PLC
TcXaeShell Solution

Not finding what you are looking for?

Open Visual Studio Installer

Name: TwinCAT Project1
Location: | C:\Users\User\Documents\TcXaeShell - | Browse...
Solution name: TwinCAT Project1 Create directory for solution
Create new Git repository
Figure 4.11 Creating a New Project
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Note
n It is always possible to use TwinCAT® "locally" or "remotely." If the TwinCAT® system including
the user interface is installed on the respective controller (local), TwinCAT® can be used
“locally." In this example, TwinCAT® is used locally.

Integrate the controller in TwinCAT® 3

Install the ESI file of the module family in TwinCat®. In TwinCAT® 3, the ESI file is normally
inserted in the installation folder C: \TwinCAT\3.1\Config\Io\EtherCAT®.

.

Lo After you restart TwinCAT®, the modules will be available in the hardware catalog.

2. Start TwinCat and open a new project.

Note

After the project has been created, communication with the controller must first
be set up.

3. Select the "SYSTEM" option in the "Solution Explorer" and click on the "Choose Target" button.

Dq TwinCAT Projectll - Microsoft Visual Studio Al Quick Launch (Ctrl+Q) P = 0O X

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT PLC TOOLS SCOPE WINDOW HELP
i [B-o-2 8 5[ - @ -| P Attach... - |Release  ~||TwinCATRT (86) </ -
iwE B2 @6 . <Local> g -] | s i | 252

Solution Explorer AR Bl TwinCAT Projectll + X

2

: pr— B

o o-a| 5= General | Settings [ Data Types [ inted 2
Search Solution Explorer (Ctrl+i) 2~ b
i

&1 Solution ‘TwinCAT Project11’ (1 pro g TuinCAT System Manager 8
v3.1 (Buid 4101) g

4 il TwinCAT Project1l
b P SYSTEM |
MOTION v3.1 [Build 4018.4)

1 (T

Copyright BECKHOFF © 1396-2014

|& SAFETY

— hitp-/ A beckhoff co
B ces s =
& o

Error List Output

This item does not support previewing

Figure 4.12
4. Click on the "Search (Ethernet)" button in the "Choose Target" menu.

5. Perform a broadcast search to view the available devices and select the desired device.
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8.
9.

i Add Route Dialog
[ Enter Host Mame / IP: I Refresh Status | [ Broadcast Search bj
Host Mame Connect.. Address AMS Netld TwinCAT O3 Version Comment

Route Name (Target): Route Name (Remote): 1302PFN340
AmsNetid: Target Route Remaote Route
Transport Type: ITCP_lP vJ © Project =AD

@ Static @ Static
Address Info: ) Temporary ) Temporary

© HostName D IF Address
Connection Timeout (s): 2 =1
Add Route Close
Figure 4.13

Configure the IP address for the selected device in the "Address Info" area.

Add a communication route to the device by clicking on the "Add Route" button and confirm
without entering a password.

Save the connection settings and confirm the selection.

In the left-hand working area of "Solution Explorer", switch to the option "I/O."

10. Right-click on "Devices" and select the "Add New Item..." option.
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@ TWinCAT Project1 - TeXaeShell

-o|B-ta-2 W | |8 ==

Solution Explorer .
Qe o-a| A=
Search Solution Explorer (Ctrl+)

% Solution TwinCAT Project1' (1 project)
4 gl TWinCAT Project1
b @l system
MOTION
PLC
43 SAFETY

EC++

ANALYTICS
/0

- :
= Devices

Add New ltem... Ins
Add Existing Item... Shift+Alt+A
Add New Folder...

&"1 Mappings

Export EAP Config File
Scan

Paste

Paste with Links

File  Edit View Project Build Debug  TwinCAT  TwinSAFE  PLC

Release TwinCAT RT (x64)

© Build 4024.11 (Loaded) ~ < i 1 |[H|2 X @& |‘.‘, @& | TwinCAT Project

Tools  Window  Help

~| <local>

-

P Attach.,

Figure 4.14
Lo The "Insert Device" selection window opens.

11. Select "EtherCAT® Master" and confirm with "OK."

-

5= EtherCAT Slave
5% EtherCAT Automation Protocol (Network Variables)
¥l EtherCAT Automation Protocal via ELEE01, EtherCAT
5% EtherCAT Simulation

-8 Ethemet

Insert Device |3
Type: -5 EtherCAT I Ok
e A EtherCAT Master

Cancel

4 &% Profibus DP
+-4% Profinet
#-€in CANopen
#-7 DeviceMet
1= EtherNet/IP Target Type
w-fif SERCOS interface PC only
#1110 Beckhoff Lightbus
o~ USE - CX only
+-5ir Beckhoff Hardware BX only
#-F Miscellaneous :
o All
MName: Device 1
Figure 4.15

Lo The EtherCAT® controller is created in the "Solution Explorer" project tree with the designa-

tion "Device 1 (EtherCAT®)."

12. Inthe "Solution Explorer" project tree, select the controller with the designation "Device 1

(EtherCAT®)" with a left mouse click.
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Lo The properties page opens on the right side of the window.

13. Click the "Adapter" tab, followed by "Search..." to select the port for your controller.

Solution Explorer Ll TwinCAT Project] & X
ar & - | ©~ & | el IEI General Adapter BherCAT Online  CoE - Online
Search Solution Explorer (Ctrl+d P~
E = ) (® Network Adapter
a1 Solution TwinCAT Project]’ (1 project) @05 (NDIS) OFcl ) DPRAM
4 ] TWinCAT Project1
b [l SYSTEM Description: [Ethemet 8 (Reattek USB GbE Family Controller #5) |
= )
:1LCCTI'ION Device Name: |\DEVICE\{193434FE—E1 ED-4E26-9893-120COCEB2D3E} |
SAFETY PO Bus/Slat: Search._
fid c-- MAC Address:  [ac 91a1b981dd | | Compatible Devices...
VISION
ANALYTICS IP Address: [192.168.251(255.255.255.0) |
4 ;‘%: [ Promiscuous Mode (use with Wireshark only)
4 Devices )
4 == Device 1 (EtherCAT) [ Virtual Device Names
+@
|
f‘.’ mage (O Adapter Reference
% Image-Info
2 SyncUnits Adapter: o
[ Inputs
b [l Outputs Freerun Cycle {ms): 4 EI
I [ InfoData
&% Mappings

Figure 4.16

14. Inthe "Device Found At" dialog, select the port for your controller; in this example, the "Ethernet
(TwinCAT-Intel PCI Ethernet adapter (Gigabit))" is used.

TwinCAT Project1 + X

General Adapter EtherCAT Online CoE - Online

@ Network Adapter
Device Found At X
(none) o]i4
Ethernet {TwinCAT-Intel PCI Ethernet Adapter [(Gigabit))
Cancel
(®) Unused

O Al

Help

Figure 4.17
15. Click on the "OK" button to confirm the selection.

16. If you have not already done so, select the network adapter and install the driver for EtherCAT
real-time communication.

17. Click on the "Adapter" tab and then on "Compatible Devices ..." to select and install the
EtherCAT driver. Follow the further instructions within the software to install the driver.
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Adding the Read Head to the Project

To add the read head to the controller, right-click on "Device 1 (EtherCAT®)" in the project tree.
Activate the "Scan" function with the left mouse button.

Solution Explorer AR I @ TwinCAT Project! + X
COoORAE | o d| )"IE| General Adapter EtherCAT Online CoE - Online
Search Solution Explorer (Ctrl+i) P~ Name- ‘Device‘l (EtherCAT)
00'_-| Solution "TwinCAT Project1’ (1 project) Object Id: ‘0)(03010010
4 1 TwinCAT Project1
> @l system Type: |EtherCAT Master
[0
MOTION Comment:
PLC
SAFETY
E C++
&l ANALYTICS
4« Evo
A d}% Devices DDISQUQCI
4 &3 Device 1 (EtherCAT)
Y] 13 Add New Item... Ins
-+ Image
*® |mage-Info 0 Add Existing Item... Shift+Alt+A
b 2 SyncUnits X  Remove Del
p Inputs
Change Netld...
> Il Outputs J
p I InfoData Save Device 1 (EtherCAT) As...
R .
=1 Mappings Append EtherCAT Cmd
Append Dynamic Container s
i
Online Reset
Online Reload
Online Delete
\ Scan %
Change Id...

Figure 4.18

Lo All EtherCAT® nodes are read in and automatically added to the I/O configuration. The
PGV-F200 read head appears in the project tree below the EtherCAT® controller as Box 1
(PGV F-200).
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PLC

E C++

4« Fvo

N v v v

Selution Explorer
M- o-a| L=

Search Solution Explorer (Ctrl+ )

fa] Solution "TwinCAT Project1’ (1 project)
4 ] TwinCAT Project1
b @l SYSTEM
MOTION

SAFETY

VISION
ANALYTICS

4 *f'g Devices
4 7% Device 1 (EtherCAT)

jg Image

jg Image-Info

3 SyncUnits
Inputs

B Outputs

& InfoData

% Box 1 (PGV-F200)

4 W Module 1 (PGVY Standard Mapping)
Status

y-Data

x-Position

z-Distance
Tag Mumber
Control Code
Warning Bits
Error Mumber

VY Y Y Y Y Y Y v

Quality Information
P Timestamp
b [ Output Control

B 1 WcState

B [ InfoData

ﬁ:, Mappings

Figure 4.19

Click on the "Box 1 (PGV-F200)" entry with the left mouse button.
L The menu "TwinCAT Project 1" is displayed.

To configure the process data, go to the "Process Data" (1) tab.
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mncarprcieat - <

1
Process Dm CoE-Orline  Onling

General EtherCAT DC
Sync Manager: PDO List:
SM  Size Type Flags Index Size MName Flags SM 5U
0 1024 MbxOut Oc1ADD 20 Status MF 3 0
1 1024  Mbxin O 1AD1 40 y-Data F 3 0
2 1 Outputs 1402 40 x-Position F 3 0
NI *) (01203 20 +Dierce i 10
(e 1AD4 40 Tag Number F 0
Oc1AD5 30 Control Code F 3 0
1406 20 Waming Bits F 3 0
1AD7 20 Emor Number F 3 0
=1A08 20 Quality Information F 3 0
x1A09 40 Timestamp F 3 0
= 1600 10 Output Cortrol F 2 1]
1601 10 Dynamic Colar Selection F 0
< >
PDO Assignment (B<1C13): PDO Content (0x1ADD):
[ 0 1400 !
2] 01401 Index Size Offs Name Type Default hex)
[ B 1402 (=6000:01 0.1 0.0 Ermor BIT
[ G 1A03 ‘ : } x6000:02 0.1 0.1 N Position BIT
L| x6000:03 0.1 02 Waming BIT
égmﬁ BGE00004 01 03 Control Code Available BIT
[ O 1408 Ox6000:06 0.1 05 Follow Right Lane BIT
1 G 1409 x6000:07 0.1 06 Follow Left Lane BIT
Ox6000:08 0.1 07 Mo Lane Detected BIT
Ox6000:09 0.1 10 Relative Position BIT
Ox6000:0A 0.2 11 Lane Count BITZ
e6000:0C 0.1 13 Tag Available BIT
Ox6000:0D0 0.1 14 llumination is Off BIT
Ox6000:0E 0.1 15 Decoder is Off BIT
— 02 16 —
20
Download Predefined PDO Assignment: (none)
¥ .
PDO Assignmert Load PDO info from device
[ PDO Configuration
Sync Unit Assignment ...
Figure 4.20

In the "Sync Manager" section, click on the "Inputs" (2) option and select your input PDOs in
the "PDO Assignment" area.

For example, disable the checkbox "0x1A04" (3) if no tag number should be transmitted to the
EtherCAT® controller.

To set the TwinCAT system manager to "Config Mode", restart TwinCAT. To do this, click the
"Restart TwinCAT (Config Mode)" button (1). Click "OK" to confirm the dialog (2).
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(@ TWinCAT Project1 - TcXaeShell
File Edit View Project Build Debug TwinCAT  TwinSAFE PLC Team  Scope Tools  Windc
f0-0|8B-a-L WX @A) - - Release ~ | TwinCAT RT (x64) -
© Build 402455 (Loaded) ~| - & B |[BR[@ X @ ||®|5. & | TwinCAT Project « N <Local>
Solution Explorer TwinCAT Project1 + X
el ey |
C O M- | E| Genersl EtherCAT DC  ProcessData Statup
Search Solution Explorer (Ctrl+ ) P~ Sync Manager: PDO List:
fad Solution "TwinCAT Project1’ (1 project) _
of Iini TwinCAT Project] SM  Size Type Flags Index
b @l SYSTEM 0 1024 MbxOut O« 1A00
MOTION 1 1024 Mbxin Ge1AD1
PLE 2 1 Outputs 1402
<1A03
SAFETY
s TcXaeShell > e1ADA
VISION ﬁ:x
ANALYTICS o Restart TwinCAT System in Config Mode —_—
4= PDO Content
4 ¥ Devices /@
4 5% Device 1 (EtherCAT) : ) Index
j: Image I oK | | Abbrechen | 6000:01
jﬂ Image-Info [T TS — (=6000:02
b 2 SyncUnits e 0:6000:03
| i 1ADS ;
b Inputs [ e 1ANR o 0x6000:04
b N Outputs Download Predefined F
[ InfoData [ PDO Assignmert
i signm -
4 W Box 1(PGV-F200) S Load PDO in
4 W Module 1 (PGV Standard Mapping) [L]PDO Corfiguration Im
P Status
4 y-Data
B x-Position -
b T Mame Online Ty
[ Tag Mumber #! Error 0 BI
B Centrol Code #| No Position 0 Bl
B Warning Bits #! Warning 0 BI

Figure 4.21

96

Confirm the message "Load I/O Devices" with "OK."
L The message "Activate Free Run" appears.

Confirm the dialog with "Yes" to allow the processing of input data within the "Config Mode."

The read head is in operating mode, but does not yet output any data (ERR LED lights up red).

Select one of the two "Lane" (1) lanes by setting either the right or the left lane to 1 (1). By
default, both lanes are set to 0. Once one of the two lanes is set to 1, everything works as
expected.
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Figure 4.22

10. Gotothe "Online" tab (1) and click on the "Pre-Op" button (2).

Solution Explorer

e oMa-|

b |l SYSTEM

VISION
& anavymcs
4 ]
4 "L Devices
4 =% Device 1 (EtherCAT)
2% Image
+ 0
A d

-

|3
b
b [ Outputs
3
4

©-d|p-

Search Solution Explorer (Ctrl+ )

] Solution TwinCAT Project1’ (1 project)
4 L] TwinCAT Project1

Image-Info

: Synclnits

Inputs

[H InfoData
W Box 1 (PGV-F200)

W Module 1 (PGV Standard Mapping)
4 Status

b y-Data

4 x-Position

_TwinCATProjecﬂ B X

General EBtherCAT  DC Process Data Statup CoE -Online  Online
State Maching,
| Init @ | Bootstrap |
Cument State: PREOP
[PreCp | | safe0p |
Requested State: PREOP
| Op | | Clear Emor |
DLL Status
Port B: No Carier / Closed
Port C: No Carrier / Closed
Part O No Carrier / Closed
File Access over EtherCAT
Download... Upload...

Figure 4.23

L The read head is in the "Pre-Operational" state.
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Activating EoE

In general, the EtherCAT read head cannot be connected directly to the Vision Configurator.
First, the reading head must be configured via TwinCAT in such a way that EoE is possible.

In the "Solution Explorer”, select the "Device (EtherCAT)" controller (1) in the left work area
and click on "EtherCAT (2) > Advanced Settings..." in the right work area. (3).

Bl incAT Project1 £ X% _e
G | ®-a| ;‘E General | Adapter BtherCAT | Orline | CoE - Oriine e
Search Solution Explorer (Ctrl+d) P~
; ; Netld [1s216824713921 | | e i ]
1571 Solution TwinCAT Project’ (1 project)
4 ] TwinCAT Project] Datarate: Export Configuration File.
b [l SYSTEM
[= momon Sync Unit Assignment
[ pLC
SareTy Topology.
[ c++
VISION Frame Cmd  Addr len  WC  SmcUnt  Cyclefms) Uiization (%)  Size/Duraion (=) Mapld
ANALYTICS WMo w0 oa0so0000 1 4000
4 Evo B Rw o000 23 3 defaut> 4000
4 Devices o BRD 00000130 2 1 4000 02 84/864 (]
4 =% Devide 1 (EtherCAT)
2% Image Advanced Settings X
B Image-Info
b 2 SyncUnits -State Machine EoE Support e e
:: - IO”S:;:(S :‘:f; ] Virtugl Efémet Swich Wigbus Network
b InfoData ~Cyclic Fram) Enable Connect to TCP/IP Stack
4 @ Box 1 (PGV-F200) .. Distributgd Clocks Max Ports: 2 < ‘Nindows IP Routing
4 @ Module 1(PGV Standard Mapping) LESlE S Max Frames 20 S [11P Enable Router
b I Status Redundancy Max MAC Ids: 700 - Changes require system reboot!
b y-Data - Emergency =
b [T x-Position -Diagnosis
b ) 2-Distance EtherCAT Mailbox Gateway
b Tag Number [ Enatle Virual MAC:
b [ Control Code
b Warning Bits Connections: S
b 100 Error Number
b 1 Quality Information — E
b Timestamp |T
b B Qutput Control
b [ WcState
b @ InfoData E
&%, Mappings Number|
[ 3
Abrechen
Figure 4.24

Lo The "EoE Support" selection window opens.

Enable the control panel with the following settings, "Virtual Ethernet Switch" - "Enable" (5) and
"Windows Network" - "Connect to TCP/IP Stack"(6).

Click "OK" (7) to confirm your selection.

In the "Solution Explorer”, select the "Box 1 (PGV-F200)" read head (1) in the left work area
and click on "EtherCAT > Advanced Settings..." in the right work area. (2).
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5.

6.

EEAN TinCAT Project] = ¢
@t o-a| s General| ENaCAT |OC_ | Process Deta | Statup | CoF--Onine | Orlne
Search Solution Explorer (Ctrl+0) P-
Type: [Pav-r200-821 |
51 Solution TwinCAT Project (1 project)
4 [l TwinCAT Projectt Product/Revision: 100663233/ 1 |
b SYSTEM Auto Inc Addr P /@
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b [ x-Position ESC Access Default Gateway: [132 168 2 51
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Figure 4.25
n 1 n 1 H
L The "Advanced Settings" selection window (3) opens.
H n H n
Navigate to "Mailbox > EoE.
Advanced Settings X
= General EoE
Behavior
Timeout Settings Virtual Ethemet Port
Identification Virtual MAC Id: 02010510039
FMMU / 5M (O Switch Port
Init Commands
. (@) IP Port
= Mailbox
i (O DHCP
(®) IP Address 192.168. 2 . 0
[#)- Distributed Clack Subnet Mask: 255.255.255. 0
- ESC Access
& Defaut Gateway: [ 192 168. 2 51
DMS Server: . i .
DNS Mame: Box_1__PGV_F200
ime Stamp Requeste:
Time 5t R sted
obrochen

Figure 4.26

Enable the "Virtual Ethernet Port" option.

I3 PEPPERL+FUCHS

99




PGV...-F200A-B21-V1D
Installation and Commissioning

100

10.

11.

12.

n Note

MAC Addresses

Each read head has a unique MAC ID that is assigned by the manufacturer.
The MAC ID cannot be changed by the user.

This MAC ID has no function for EtherCAT®. For EoE (Ethernet over
EtherCAT®), the read head is assigned a virtual MAC address.

Activate "IP Port" and "IP Address."

Enter the IP address and subnet mask. Make sure that the IP addresses of the read head and
the controller are in the same subnet.

Select the "Activate Configuration" symbol in the toolbar.
Lo TwinCAT® is started in configuration mode.

Confirm the message that the new configuration will be activated and old configurations will be
overwritten.

Confirm the message that a reboot is in run mode.

Lo The TwinCAT system is now in run mode and the corresponding symbol is active. The blue
symbol to the right of the run mode symbol allows you to switch back to configuration mode.

Restart to update the IP address.
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Vision Configurator - Auto Detect

The Auto detect (TCP/IP only) function is available in Vision Configurator. This function
allows you to view all connected TCP/IP Ethernet devices. In the output window, you can dis-
play the device you are looking for.

1. Select the "Auto detect (TCP/IP only)" function (1).

L If aread head is detected, the following output window appears with the corresponding read

head (2).
[ Login - Pepperl + Fuchs Vision Configurator v6.6.2.0 - O X
-~ User Language
User name: Default B ‘@ English () Korean
Paswnt !Tl {1 German () Japanese
¥ Save password for next legin ) Chinese (Simplified) Legacy

~ Device fbn-if{y

Figure 4.27 Auto Detect
2. Select your read head (2).
3. Click on "OK" (3) to confirm the entry.

Lo A connection to the Vision Configurator is established. More information on the Vision Con-
figurator can be found at the following link, see chapter 6.

Note

If you are having trouble connecting via "Auto Detect", you can use the
alternative connection method, see chapter 6.
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Operation and Communication

EtherCAT® Communication Methods
Ethernet over EtherCAT® - EoE

In an EtherCAT® network, only communication via the EtherCAT® protocol is permitted. Any
Ethernet-based communication that is not EtherCAT® (e.g., TCP/IP, UDP/IP, etc.) is tunneled
through the EtherCAT®-SubDevice using the EtherCAT® EoE protocol. This includes proto-
cols such as HTTPR, FTP, Telnet, etc. It is a mailbox channel that does not interfere with the
cyclic real-time process data exchange.

The Ethernet-over-EtherCAT® protocol allows all Ethernet traffic to be transported within an
EtherCAT® network segment. Ethernet devices are connected to the EtherCAT® network seg-
ment via switch ports. The Ethernet frames are tunneled through EtherCAT® in a similar way to
how Internet protocols (TCP/IP, HTTP etc.) are tunneled through Ethernet frames, but these are
embedded in EtherCAT® frames. This keeps the EtherCAT® network completely transparent
for these protocols.

The EoE-enabled SubDevice device embeds the EoE telegrams. The real-time properties of
the network remain unaffected, as sending and processing takes place via acyclical mailbox
traffic, which has a significantly lower priority compared to cyclical process data exchange.

Since the EoE MainDevice acts as a Layer 2 switch, it sends telegrams via EoE to the MAC
addresses of the EoE nodes.

CANopen over EtherCAT® - CoE

For the CANopen over EtherCAT® (CoE) protocol supported by the read head, most objects
are supported for the communication layer according to the CIA's DS301 CANopen standard
by EtherCAT®. These are mostly objects for setting up communication between the control unit
and the bus node.

The EtherCAT® protocol uses two different types of transfer to transfer the device and user pro-
tocols, such as the CoE protocol. These two transfer types are the mailbox telegram protocol
for transmitting acyclic data and the process data telegram protocol for transmitting cyclic data.

For the CoE protocol, these two transfer types are used for the different types of CANopen
transfer. They are used as follows:

* Mailbox Telegram Protocol:
This transfer type is used to transfer the service data objects (SDO) defined under
CANopen. Service data objects control the parameter data exchange, e.g., the acyclic
execution of the preset function. They are transmitted in EtherCAT® in SDO frames.

* Process Data Telegram Protocol:
This transfer type is used to transfer the process data objects (PDO) defined under
CANopen. Process data objects manage the process data exchange, e.g., the cyclic
transfer of the position value. They are transmitted in EtherCAT® in PDO frames.
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Device Description File—ESI File

With EtherCAT®, all process data and the parameters are described in objects. The compila-
tion of all the process data and parameters (the object directory) is stored in an EtherCAT®
description file (ESI file, EtherCAT® SubDevice Information File).

This ESI file contains all objects with index, subindex, name, data type, data access, and the
value range with minima, maxima, and default value. The ESI file describes the complete func-
tionality of the device. It is possible to adapt the communication between the device and the
control via these objects.

Downloading and Installing the ESI File

You can find the relevant ESI file in the Commissioning section of the product detail page for
the device. To access the product detail page for the device, go to http://www.pepperl-
fuchs.com and use the search function to search by the product description or the item num-
ber.

Install the ESI file using your controller manufacturer's configuration software. For TwinCAT®,
the ESI file must normally be copied into the installation folder. After installation, the object data
of the ESl file is available in the hardware catalog.

Booting up the Read Head in the EtherCAT System

When a read head is booted up in an EtherCAT system, several statuses are run through to
ensure correct integration and communication in the network. The exact states may vary
depending on the EtherCAT implementation and specification, but here are some typical states
that are run through during the boot process:

INIT

The read head is switched on or restarted. The read head is first initialized and is in the "INIT"
state. In this state, direct communication between the MainDevice and the read head via the
application layer is not possible. The read head is gradually transferred to the "OPERATIONAL"
state via the EtherCAT-MainDevice.

During the transition from INIT to PRE-OPERATIONAL, the EtherCAT-SubDevice checks
whether the mailbox has been initialized correctly.

PRE-OPERATIONAL

In the PRE-OPERATIONAL state, application-specific initializations and device-specific param-
eters are exchanged between the MainDevice and the read head. In this state, configuration is
initially only possible via Service Data Objects (SDOs). Mailbox communication is possible.

During the transition from PRE-OPERATIONAL to SAFE-OPERATIONAL, the EtherCAT-Sub-
Device checks the configuration of the read head and compares it with the requirements of the
EtherCAT-MainDevice.

SAFE OPERATIONAL

The device is ready for EtherCAT communication, but does not yet participate in the regular
cyclical process data exchange. It is in a safe state to verify integration.

OPERATIONAL

The device is in full operating state and actively participates in the cyclical process data
exchange in the EtherCAT network.
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Data Transmission by the SyncManager

The PDOs and SDOs are read from the EtherCAT telegram by the SyncManager (Receive
Parameter) or inserted into the EtherCAT telegram (Transmit Parameter). Four sync channels
are available for data transmission.

SyncManager
channel Function

0 Transfer of service data from the EtherCAT telegram to the mailbox
(Receive SDO)

1 Transfer of service data from the mailbox to the EtherCAT telegram (Trans-
mit SDO)

2 Transfer of process data from the EtherCAT telegram (Receive PDO)

3 Transfer of process data in the EtherCAT telegram (Transmit PDO)

The SyncManager objects 0x1C12 and 0x1C13 are available for process data transfer ().

Note
Monitoring Read and Write Access

The SyncManager protects the memory for data exchange between EtherCAT-MainDevice and
EtherCAT-SubDevice from simultaneous access. This prevents another memory area from
being overwritten while a memory area is being read, therefore preventing the read data from
being inconsistent.

PDO (Process Data Object)

PDOs contain process data for controlling and monitoring the read head behavior. The PDOs
are distinguished from the read head into receive and send PDOs.

* Receive PDO (RxPDO): is received from a read head and contains, for example, control
data

e Transmit PDO (TxPDO): is sent from a read head and contains, for example, monitoring
data

SDO (Service Data Object)

The SDO reads and writes parameters to the object directory. The SDO accesses the object
directory via the 16-bit index and the 8-bit subindex.
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5.2 Object Dire

Communicatio

ctory

n Objects

Index
(hex) box Object name Access Link
Default objects
0x1000 Device type ro See "0x1000 Device Type" on
page 101
0x1008 Manufacturer Device Name | ro See "0x1008 Manufacturer
Device Name" on page 101
0x1009 Manufacturer Hardware Ver- | ro See "0x1009 Manufacturer Hard-
sion ware Version" on page 101
0x100A Manufacturer Software Ver- | ro See "0x100A Manufacturer Soft-
sion ware Version" on page 101
0x1018 Device ID (Identify Object) ro See "0x1018 Identify Object" on
page 102
0x1C00 Sync manager ro See "0x1C00 SyncManager
Communication type (Sync Communication Type" on page
Manager Communication 102
Type)
0x1C12 RxPDO assignment (Sync rw See "0x1C12 SyncManager
Manager RxPDO Assignment) RxPDO Assignment" on page
102
0x1C13 TxPDO assignment (Sync rw See "0x1C13 SyncManager
Manager TxPDO Assignment) TxPDO Assignment" on page 102
0x1C32 Sync Manager Output Param- | - See "0x1C32 SyncManager Out-
eter put Parameter" on page 105
0x1C33 Sync Manager Input Parame- | - See "0x1C33 SyncManager Input
ter Parameter" on page 105
Profile-specific objects
0xF000 Modular device profile ro See "0xFO000 Modular Device
Profile" on page 105
Manufacturer-specific objects
0x3000 Pepperl+Fuchs Serial Number| ro See "0x3000 Pepperl+Fuchs
Serial Number" on page 105

For the tables below, the following applies:

ro (= read only)

means read-only access

rw (= read write) means reading and writing permitted

0x1000 Devi

ce Type

This object contains information about the device type.

Index S

ubindex

Object name Access

Default

Description

0x1000

0x00

Device Type |ro

0x000013898 | Specifies the device
(5001 gec)

type
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0x1008 Manufacturer Device Name

This object specifies the manufacturer-specific device name.

Index Subindex Object name Access Default Description

0x1008 0x00 Manufacturer | ro Device name
Device Name

0x1009 Manufacturer Hardware Version

This object specifies the status of the hardware version of the read head.

Subindex Object name Access Default Description
0x1009 0x00 Manufacturer | ro - Hardware version
Hardware Ver-
sion

0x100A Manufacturer Software Version

This object specifies the current status of the software version.

Index Subindex Object name Access Default Description
Ox100A 0x00 Manufacturer | ro - Software version
Software Ver-
sion

0x1018 Identify Object

This object provides general information about the device. Keep these values available for ser-
vice requests.

Subindex  Object name Access Default Description
0x1018 0x01 Vendor ID ro 0x000000AD Manufacturer identification

(1734ec) number

0x02 Product code ro 0x06000003 Product identification number
(100663299 4¢.)

0x03 Revision Number | ro 0x00000001 Version Number
(1dec)

0x04 Serial number ro Each read head | Serial number
has its own serial
number
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Index
0x1CO00

0x1C00 SyncManager Communication Type

This object displays the assignment of the four sync channels.

Subindex Object name Access Default Description

0x01 Subindex 001 ro 0x01 (14ec) Channel 1: Mailbox write per-
mission

0x02 Subindex 002 ro 0x02 (24ec) Channel 2: Mailbox read per-
mission

0x03 Subindex 003 ro 0x03 (34ec) Channel 3: Process data write
authorization (outputs)

0x04 Subindex 004 ro 0x04 (44ec) Channel 3: Process data read
authorization (inputs)

0x1C12

0x1C12 SyncManager RxPDO Assignment
The output process data of the read head has the following assignment to an RxPDO object.

Subindex

Object name

Access

Default

Description

0x01 Subindex 001 rw 0x1600 Assignment of output process
(56324ec) data to RxPDO object

0x02 Subindex 002 rw 0x1601 Assignment of output process
(5633gec) data to RxPDO object
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0x1C13 SyncManager TxPDO Assignment

Object 1C13h can be used to configure a PDO for the sync channel. The sync channel is per-
manently intended for sending transmit PDOs (read head for control). In this object, the number
of PDOs assigned to this sync channel must be set under sub-index 0.

The object number of the PDO to be assigned to the channel is entered in subindices 1 to 10.
Only the object numbers of the previously configured transmit PDOs can be used here

(0x1A00 bis 0x1A09).
Index Subindex Object name Access Default Description
0x1C13 0x01 Subindex 001 rw 0x1A00 First assigned TxPDO (contains the
(66564¢;) | index of the corresponding TxPDO
mapping object)
0x02 Sublndex 002 rw 0x1A01 Second assigned TxPDO (contains
(66574¢c) | the index of the corresponding
TxPDO mapping object)
0x03 Sublndex 003 rw 0x1A02 Third assigned TxPDO (contains
(66584ec) | the index of the corresponding
TxPDO mapping object)
0x04 Sublndex 004 rw 0x1A03 Fourth assigned TxPDO (contains
(66594¢c) | the index of the corresponding
TxPDO mapping object)
0x05 Sublndex 005 rw 0x1A04 Fifth assigned TxPDO (contains the
(66604e;) | index of the corresponding TxPDO
mapping object)
0x06 Sublindex 006 rw 0x1A05 Sixth assigned TxPDO (contains the
(6661 4ec) index of the corresponding TxPDO
mapping object)
0x07 Sublndex 007 rw 0x1A06 Seventh assigned TxPDO (contains
(66624¢;) | the index of the corresponding
TxPDO mapping object)
0x08 Sublndex 008 rw 0x1A07 Eighth assigned TxPDO (contains
(6663gec) the index of the corresponding
TxPDO mapping object)
0x09 Sublindex 009 rw 0x1A08 Ninth assigned TxPDO (contains
(66644ec) | the index of the corresponding
TxPDO mapping object)
0x0A Sublndex 010 rw 0x1A09 Tenth assigned TxPDO (contains
(66654¢;) | the index of the corresponding
TxPDO mapping object)
104
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0x1C32 SyncManager Output Parameter

This object shows the synchronization parameters of the outputs.

Subindex Default

Object name Access

Description

0x1C32 0x01 Synchroniza- | ro 0x0000 (Ogec) | Current synchronization mode
tion Type
0x02 Synchroniza- | ro 0x0001 (14¢c) | Supported synchronization
tion Types modes
Supported

0x1C33 SyncManager Input Parameter

This object shows the synchronization parameters of the inputs.

Subindex Object name Access Default

Description

2024-08

0x1C32 0x01 Synchroniza- | ro 0x0000 (Ogec) | Current synchronization mode
tion Type
0x02 Synchroniza- | ro 0x0001 (14¢c) | Supported synchronization
tion Types modes
Supported

0xF000 Modular Device Profile
This object contains all the information necessary to interpret the module objects.

Subindex Default

Object name Access

Description

0xF000 0x01 Module index | ro 0x0010 Index distance of the objects of
distance (164ec) the individual channels
0x02 Maximum ro 0x0001 (1g4ec) | Number of channels. Only one
number of active channel is supported
modules

0x3000 Pepperl+Fuchs Serial Number
Pepperl+Fuchs standard serial number.

Subindex
0x00

Default

Pep- ro -
perl+Fuchs
serial number

Object name Access

Description

0x3000 Pepperl+Fuchs serial number
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5.3 Process Data Objects (PDOs)
PDO Frame

The process data objects (PDOs) are used for the cyclic transfer of process data between the
controller and read head. They must be configured by the controller in the "Pre-Operational"
state before the read head is operated. They are transmitted in PDO frames.

To transfer a PDO via the EtherCAT®-CoE protocol, the transmit and receive PDOs (TxPDOs
and RxPDOs) must be assigned to a transfer channel of the sync manager in addition to the
PDO configuration (PDO mapping). The data exchange of PDOs for the read head takes place
exclusively via the EtherCAT® process data telegram protocol.

PDO Mapping

PDO mapping is used to assign the application objects (real-time process data) from the object
directory to the process data objects. All mapping objects are predefined and only read access

is permitted.
Overview
Index Designation Data size Link
The input PDOs | 0x1A00 Status 2 See "0x1A00 Status" on page
(“input” from the 107
E?ﬁégﬂ—ew)a Ianr-e 0x1A01 Y-Data 4 See "0x1A01Y Position Data"
located here on page 107
0x1A02 X position 4 See "0x1A02 X Position Data"
on page 107
0x1A03 Zdistance |2 See "0x1A03 Z Distance" on
page 107
0x1A04 Tag number | 4 See "0x1A04 Tag Number" on
page 108
0x1A05 Control Code| 3 See "0x1A05 Data Matrix
Control Code" on page 108
0x1A06 Warning Bits | 2 See "0x1A06 Warning Bits"
on page 109
0x1A07 Error Numbern 2 See "0x1A07 Error Number"
on page 109
0x1A08 Quality Infor- | 2 See "0x1A08 Quality Informa-
mation tion" on page 110
0x1A09 Timestamp | 4 See "0Ox1A09 Timestamp" on
page 110
The output PDOs| 0x1600 Output Con- | 1 See "0x1600 Output Control"
(‘output” from the trol on page 111
B low ., [0x1601 | Dynamic |1 See "0x1601 Dynamic Color
located here Color Selec- Selection" on page 111
tion
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0x1A00 Status

Object

name

Offset Description

0x6000 | Ox01 Error BIT 0.1 0.0 Error message, see Error Codes

0x02 No Posi- | BIT 0.1 0.1 No absolute position
tion

0x03 Warning | BIT 0.1 0.2 Warnings present; see Warning

Module

0x04 Control | BIT 0.1 0.3 Control code recognized
Code
Available

0x06 Follow | BIT 0.1 0.5 Right lane is followed
Right
Lane

0x07 Follow BIT 0.1 0.6 Left lane is followed
Left Lane

0x08 No Lane | BIT 0.1 0.7 No colored lane detected
Detected

0x09 Relative | BIT 0.1 1.0 Relative Position
Position

Ox0A Lane BIT2 0.2 1.1 Number of lanes detected
Count

0x1C Tag BIT 0.1 1.3 Data Matrix tag present
Available

0x1D lllumina- | BIT 0.1 14 Illumination is switched off
tion is Off]

Ox1E Decoder | BIT 0.1 1.5 Decoder is switched off
is Off

0x1A01Y Position Data

Object Descrip-
Index Subindex name Data Type Datasize Offset tion
0x6001 0x01 y position | INT16 2.0 0.0 Y position
0x02 Angle UINT16 2.0 0.2 Angle

0x1A02 X Position Data

Subindex
0x01

Index

0x6002 X position

Descrip-

tion

Data Type Datasize Offset

DINT 4.0 0.0 X position

0x1A03 Z Distance

Descrip-
Subindex Data Type Data size tion
0x6003 0x01 zdistance | UINT 2.0 0.0 Z distance
107
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0x1A04 Tag Number

Object Descrip-

Index Subindex name Data Type Datasize Offset tion
0x6004 0x01 Tag Number| UDINT 4.0 0.0 Tag number

0x1A05 Data Matrix Control Code

DEVF:]
size Offset  Description
0x6005 | 0x01 SO BIT 0.1 0.0 Position of a Data Matrix
control code relative to the
0x02 St BIT 0.1 0.1 Data Matrix code tape
0x03 00 BIT 0.1 0.2 Alignment of the Data Matrix
control code in the reading
0x04 O1 BIT 0.1 0.3 window
0x05 Control | UINT 2.0 1.0 Number of the Data Matrix
Code control code
Number
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0x1A06 Warning Bits
Object Data Data

name Type size Offset Description
0x6006 | 0x01 Warning| BIT 0.1 0.0 A code with content that does not
01 belong to the PCV read head was
found.
0x02 Warning| BIT 0.1 0.1 Read head too close to code tape
02
0x03 Warning| BIT 0.1 0.2 Read head too far from code tape
03
0x04 Warning| BIT 0.1 0.3 Reserved
04
0x05 Warning| BIT 0.1 0.4 Reserved
05
0x06 Warning| BIT 0.1 0.5 The reader is rotated or tilted in
06 relation to the code tape
0x07 Warning| BIT 0.1 0.6 Low code contrast
07
0x08 Warning| BIT 0.1 0.7 Reserved
08
0x09 Warning| BIT 0.1 1.0 Reserved
09
O0x0A Warning| BIT 0.1 1.1 Reserved
10
0x0B Warning| BIT 0.1 1.2 Reserved
11
0x0C Warning| BIT 0.1 1.3 Reserved
12
0x0D Warning| BIT 0.1 1.4 Reserved
13
0x0E Warning| BIT 0.1 1.5 Reserved
14
OxOF Warning| BIT 0.1 1.6 Reserved
15
0x10 Warning| BIT 0.1 1.7 Reserved
16

0x1A07 Error Number
Object Data

Index Subindex name Type Data size Offset Description
0x6007 0x01 Error UINT 2.0 0.0 Error number
Number

Error codes

Error code Description Priority

2 No clear position can be determined, e.g., difference between 4
codes is too great, code distance incorrect

5 No direction decision available 2

> 1000 Internal error 1
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0x1A08 Quality Information

Object Data Data

name Type size Offset  Description
0x6008 | 0x01 Quality | USINT | 1.0 0.0 Quality grade of the scene
Index being viewed
0x02 Number | USINT [1.0 1.0 Number of decoded codes
decoded
Codes

0x1A09 Timestamp

Object Descrip-

Subindex name Data Type Datasize Offset tion
0x6009 0x01 Timestamp | UDINT 4.0 0.0 Timestamp

For more information about the timestamp, see chapter 3.10.

0x1600 Output Control
Subin- Object Data

Index dex name Type Data size Offset Description
0x7000 | Ox01 Follow BIT 0.1 0.0 Follow left-hand lane
Left Lane
0x02 Follow BIT 0.1 0.1 Follow right-hand lane
Right
Lane
0x05 llumina- | BIT 0.1 0.4 Switch off illumination
tion Off
0x06 Decoder | BIT 0.1 0.5 Switch off decoder
Off Switches off the Data

Matrix decoder. Colored

lanes are still detected and

output, but no longer the

following:

* Absolute Data Matrix
code tapes

e Data Matrix repair tape

e Data Matrix Control
Codes

e Data Matrix tags

0x1601 Dynamic Color Selection

Object Descrip-
Subindex name Data Type Datasize Offset tion
0x7001 0x01 Blue Lane | BIT 0.1 0.0 Blue lane
0x02 Green Lane| BIT 0.1 0.1 Green lane
0x03 Red Lane | BIT 0.1 0.2 Red lane
0x04 Yellow Lane| BIT 0.1 0.3 Yellow lane
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Configuration Parameters

The configuration data is used to set the basic parameters of the read head. This data can be
defined via the controller and serves as an initial configuration that is loaded when the read
head is started. Unlike the process data, the configuration data cannot be changed during

operation.
Overview
Index Designation Access Default Value range Description
0x8000 Color Tape rw 0x00000012 |10 mm ? 40 | Width of the colored
Width (184ec) mm tape in mm
0x8001 Color Selec- | rw green (2) blue (1) Selecting the color
tor Mask green (2) for the colored lane
red (4)
yellow (8)
0x8002 Input Source | rw Protocol (1) Hardware (0) | Selecting the source
Selector Protocol (1) | of the input data
0x8003 Resolution rw
Settings
0x8003:01 | X position res-| rw 1mm (1) 0.1 mm (0) Multiplier for the
olution 1mm (1) length in the direc-
10 mm (2) tion of the X coordi-
nate
0x8003:02 | Y position res-| rw 1mm (1) 0.1 mm (0) Multiplier for the
olution 1mm (1) length in the direc-
10 mm (2) tion of the Y coordi-
nate
0x8003:03 | Angle resolu- | rw 360 360 Multiplier for the
tion 3600 angle output colored
tape is setto 1° (360)
0x8004 Horizontal off- | rw 0 - Offsetin the direction
set 2147483648 ..| of the X coordinate in
.2147483647 | mm * X position res-
olution
0x8005 Vertical offset | rw 0 - Offsetin the direction
32768 ... 3276| of the Y coordinate in
7 mm *Y position res-
olution
0x8006 Angle offset | rw 0 - Offset of the viewing
16383 ... 1638/ direction in ° * Angle
3 resolution
0x8007 No position rw
behavior
0x8007:01 | Behavior if x- | rw special value | lastvalid value| Behavior with miss-
position data (1) 0) ing X-position data
is missing special value
(1)
0x8007:02 | Specified rw 0 - Specified value for
value for miss- 2147483648 ..| missing X position
ing x-position .2147483647 | data in mm * X posi-
data tion resolution
0x8007:03 | Behaviorify- | rw special value | lastvalid value| Behavior with miss-
position data (1) (0) ing y-position data
is missing special value
(1)
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5.5

112

N =

Index Designation Access Default Value range Description

0x8007:04 | Specified rw 0 - Specified value for
value for miss- 2147483648 ..| missing Y position
ing y-position .2147483647 | datain mm *Y posi-
data tion resolution

0x8007:05 | Behavior if rw special value | lastvalid value| Behavior with miss-
angle data is (1) (0) ing angle data
missing special value

(1)

0x8007:06 | Specified rw 0 0...65535 Specified value for
value for miss- missing angle datain
ing angle data ¢ * Angle resolution

Firmware Update via the "File Access over EtherCAT®" (FOE) pro-
tocol

This chapter describes the firmware update for the read head. The read head supports "File
Access over EtherCAT®" (FoE). This makes it possible to load the firmware onto the read head
via the EtherCAT® controller, provided that it supports this function.

A firmware update should only be carried out after consultation with Pepperl+Fuchs Support.

Note

The current firmware version can be downloaded from our website: www.pepperl-fuchs.com.
Simply enter the product name or item number in the Product/Keyword field and click "Search."
Select your product from the list of search results. Click on the information you require in the
product information list, for example, Software. A list of all available downloads is displayed.

Perform the firmware update via TwinCAT

Proceed as follows with the configuration software TwinCAT 3.x:
Download the new firmware locally to your computer.
Double-click on "Box 1 (PGV-F200)" in the project tree.

Lo The menu "TwinCAT Project 1" is displayed.

Click the "Online" tab (1).
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General EtherCAT DC  Process Data Pic  Slots Startup CoE - Online Dnlin’e-/®
State Machine
Init Bootstrap ”r@
3
Current State: ‘BDG‘T —) ‘
Pre-Op Safe-Op
Requested State: ‘BDE}T ‘
Op Clear Error
DLL Status
Port A: (Carrier / Open |
Port B: INo Carrier / Closed |
Faort C: No Carrier / Closed
Fort O No Carrier / Closed
File Access over EtherCAT
Download\@ Upload...
Figure 5.1 State Machine—Bootstrap

L The "State Machine" menu opens.

Click the "Bootstrap" button (2).

L The read head changes to the "BOOT" status (3).

To download the new firmware from the directory, click the "Download" button (4).

L3 A new window opens in which you can search for your firmware file. All of the "efw" files
(EtherCAT® Firmware) are displayed.

Select your firmware file and click "Open" to confirm your selection.

L The "Edit FOE Name" window opens.

Edit FoE Name X

String: ‘PepperI+Fuchs—WCSSB—LS?1 I-0001-2021 092| oK :g"’@
Hex: ‘60 66 707066 72 6C 2B 46 75 63 68 73 2D 67 | Cancsl

Length: 40

Password (hex) 00000000

Figure 5.2 Edit the FOE name
Confirm the "Edit FOE Name" window with "OK" (1).
L3 The download starts and the firmware file is loaded into the flash memory of the read head.

The TwinCAT configuration software displays the download of the firmware file with a prog-
ress bar at the bottom of the screen.
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8.  Click the "Init" button (1).

General EtherCAT DC  ProcessData Plc  Slots Startup CoE - Online Online
State Machine

Init S Bootstrap

. Current State: ‘BDOT |
Pre-Op Safe-Op

Requested State: ‘BDOT |
Op Clear Error
Figure 5.3 State Machine—Init

L The update is in progress. When the update is complete, the read head switches to the nor-
mal operating mode.
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Vision Configurator

Vision Configurator enables the read head to be operated using a user-friendly interface. The
standard functions include establishing a connection to the read head, the parameterization of
operating parameters, saving data sets, visualizing the camera capture of the read head, and
error diagnosis.

Note

The latest version of the Vision Configurator software can be found online at
https://www.pepperl-fuchs.com. The Vision Configurator manual outlines the properties of the
operating software for multiple devices. You can access this manual from our website.

Note

In general, the EtherCAT read head cannot be connected directly to the Vision Configurator.
First, the read head must be configured via TwinCAT in such a way that EoE is possible (see
chapter 4.5).

Installing Vision Configurator

Installing Vision Configurator

The following describes how to obtain the installation file from the Pepperl+Fuchs homepage
and install it.

Go to the Pepperl+Fuchs homepage at http://www.pepperl-fuchs.com and enter the product
designation or item number in the search function. You can find the Vision Configurator
software in the Software section of the device's product detail page.

Save the installation file locally.
Start the exe file.
Follow the instructions for the installation process.

L After installation, several image processing functions are available in the Windows Start
menu under "Start > All programs > Vision Configurator."
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6.2 Connecting the Read Head to the PC

Connecting the Read Head to the PC

The read head is connected to the PC as follows:

24V DC

__
X
»

Vision Configurator

/

ECIN

EC OUT

Main

Figure 6.1
1.  Connect the read head to a power supply (24 V DC).

2. Establish an Ethernet connection between the PC system and read head.

n Note

Suitable Cables

For reliable operation, we recommend using the cables included in the
accessories (see chapter 2.3).

Do not use cables that are not intended for the read head or that are damaged.
This can lead to malfunctions.
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Getting Started
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Figure 6.2

Selecting Users (1)
Select the required user from the drop-down list User name.
Enter the appropriate password in the Password input field.

If you want to save the password for the next time you log in, select the Save password for
next login check box.

User Roles and Rights

Note

On delivery, the following user roles are predefined in User name in the User screen with
various authorizations.

User Rights and Password
User rights  Description Password

Default View all information No password required
Sensor configuration
Create users at same level or below

User View all information User
Sensor configuration
Create users at same level or below

Admin View all information PF
Sensor configuration
Create and delete users

PFAdmin Access only for Pepperl+Fuchs service personnel | -
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Selecting a Device Family (2)
The device family is selected in the Device family screen as follows:

. 4

Left-click on the "Vision" device family.

Lo A list of the available sensor types is displayed.

Selecting the Sensor Type (3)

Left-click on the "PGV" device family.
L The selected sensor type is highlighted in dark gray.

Selecting the Connection Type (3)
The connection type is selected in the Interface type screen as follows:

Select "Ethernet" from the Interface type drop-down list.

Entering the IP Address (3)
The IP address required to establish the connection is set in the IP screen.
Enter the IP address 192.168.2.2.

Click "OK" (4) to confirm your selection.

!\’.-‘M.-‘M
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Application Window Structure

The application screen opens after you log in.

Note

The number of menu items depends on the selected sensor; not all menu items will be
available. Only those menu items required to configure the sensor will be displayed.

iE PEPPERL+FUCHS

Use Defat () - Comeced

Figure 6.3

The application screen

The software is designed to be similar to most Windows applications.

1 Title bar * Displays the name of the connected sensor
* Displays the software designation
* Contains the Minimize/Maximize/Close buttons
2 Menu bar * Displays all the menus in the program
* Provides an overview and helps with navigation
3 Device data screen e Displays data for the connected sensor
4 Device output screen e displays the read results
5 Status bar * Displays status information about the application
6 Configuration Window » Contains the sensor-specific parameters that you can set
7 Toolbar e Contains icon buttons as an extension to the menu
8 Toolbar The toolbar is located on the left side under the Image
View tab. The toolbar contains several useful functions
that are used to further process recorded images.
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6.5.1

I3 PEPPERL+FUCHS

9 Image Display e Displays images or diagrams

10 Tab * Used for layout and arrangement of information
* The tab in the foreground is the active one

* Avarying number of tabs can be displayed depending on
which sensor is connected

* Typical tabs are:
"Image View"—shows images from the sensor that may
contain additional information
"Result View"—shows measurement data or statistics
"Diagram View"—shows a diagram of the measurement
data

Menu Bar

The menu bar contains a list of menu items. The functionality depends on the type of sensor
that is connected and the permissions of the user logged in.

Figure 6.4 Menu Bar

File Menu

Change device Ctrl+N

&f Openjob Ctrl+Q
g Save job Ctrl+5
Cuit
[T=
Figure 6.5 File Menu
Change device Disconnects the read head and returns to the Login window. For
example, a new device can be selected here.
Open job A read head configuration stored on the PC is loaded.
Note: Configuration is overwritten by the controller.
Save job The read head settings made are stored on a data carrier (PC,
USB stick, etc.).
Quit Terminates the program.
Table 6.1 File Menu

121



PGV...-F200A-B21-V1D
Vision Configurator

6.5.2 View menu

View

Show standard buttons
Show device data

Displayed message types...
Figure 6.6 View menu
Show standard buttons | Show and hide the buttons in the toolbar (see chapter 6.6).
Show device data Show and hide the device data in the display window (see chap-
ter 6.7).

Displayed message Opens a selection window in which the following display windows
types... can be activated or deactivated: Info, Result OK, Result not OK,
Warning, Erro, Critical, and Assert.

3 Log message filter X
O info O Emor

[ Resuk OK O Crical

[ Resuit not 0K [ Asset

[0 Waming

o) o=
Table 6.2 View menu
6.5.3 Sensor menu

- Pepperl+Fuchs Vision Configurator v6.5.3.0

;‘E\;e settings

Make firmware update

Show device version

Sync with sensor

| 1

Fat ==
Figure 6.7 Sensor menu

Save settings Saves the settings to the sensor

Make firmware update | Performs a firmware update. This command should only be used
by experienced users.

Show device version Displays the device version
Sync with sensor Synchronization with the sensor
Table 6.3 Sensor menu

Note
n Firmware Update

Restart the read head after the firmware update.
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6.5.4

6.5.5

6.5.6

I3 PEPPERL+FUCHS

Image Menu

Open image folder
g Save image Ctrl+l

B Copyimageto clipbeard

Show graphic

Figure 6.8 Image menu

Open image folder Opens the folder in which images are currently saved

Save image Saves the image currently displayed on the PC

Copy image to clipboard| Loads an image file to the clipboard

Show graphic Switches display data sent from the sensor on and off in the

image.

Table 6.4 Image menu

Administration Menu

Administration

iy User administration
% Change password...
@2 Change user..
Load XML file...
Create reader programming code

Figure 6.9 Administration menu
User administration | Opens a window that shows all currently created users at the same
authorization level or lower. New users at the same authorization
level or lower can be created and deleted here. In addition, a user
password can be reset to the default password for the relevant user
level.
Change password Changes the current user's password.
Change user The login screen opens and a different user and/or sensor can be
selected.
Load XML file... Loads XML data from a computer.
Create reader pro- Creates a reader programming code
gramming code
Table 6.5 Administration menu
Help Menu
Help
(p Info F
Figure 6.10 Help menu
‘ Info ‘ Displays information about Vision Configurator.

Table 6.6 Help menu
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Toolbar

The toolbar can be used to select various functions.

Selecting the Connect button establishes a connection between
the PC and the read head.

The connection between the PC and the read head is discon-
nected.

A read head configuration stored on the PC is loaded.
Note: Configuration is overwritten by the controller.

The read head settings made are stored on a data carrier (PC,
USB stick, etc.).

All settings made are saved on the actual read head.

The read head records an image. The image can be displayed
straight away in "Image View."

Device Data

The connected device type (Device type) and the firmware version (Firmware) are displayed in
the Device data area.

Device data
Device type
XXXXXXXXX

Firmware
XX XX.XX

Figure 6.11 Device data
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Image Display

The image display [Image View] (1) allows you to view the current capture of the read head. As
an example, you can move the read head into difficult mounting positions and display the cap-
ture. This allows you to detect the alignment of the read head with the Data Matrix code and
readjust it.

You can open the currently captured image under the Image view tab. To do this, click on Get
Image in the toolbar.

[ 192.168.2.2 - Pepperl+Fuchs Vi figurator v6.5.0.0

L

B I
n X Value = 400
1 376x240 Linie 1 Linie 2

Q 200%
is 007x223

Y Value= -12
Angle Value = 4
o

ane selection Select left lane: ~ Color selection Use|

Start Reguest

Figure 6.12
Right-clicking on the captured image opens the following context menu:

&5 Load imagefile...
Open image folder
B} Copyimageto clipboard

B Saveimage
Figure 6.13 Image View context menu screen
Load image file... Loads a sensor image. You can select the sensor image.
Open image folder Opens the storage location
Copy image to clipboard| Copies image to the clipboard
Save image Saves the displayed sensor image
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Toolbar

The toolbar is located on the left side under the Image View tab. The toolbar contains several
useful functions that are used to further process recorded images. The following functions are

available.

Figure 6.14 Toolbar
Item Designation Function
1 Magnifier + Zoom into the image.
2 Magnifier - Zoom out of the image.
3 Original size Displays image in original size.
4 Size details Image size information box (length and width in pixels)
5 Zoom factor Current zoom factor in percent (zoom factor 100% is
original image size)
6 Position details Position of the cursor within the image
7 Displays the detected | This selection is a tool for finding colored lanes (see
color track chapter 6.8.1).
8 Fit to window Adjusts the image display in relation to the size of the

image display area.
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6.8.1 Color Analysis of the Colored Lane

The following chapter shows how an accurate color analysis is performed in the Vision Config-
urator, taking into account the dependence on the colored lane and the background in particu-

lar.

Performing a Color Analysis

1. Click on Get image (1) in the toolbar.

Figure 6.15
L The currently captured image is opened under the Image view tab.

2.  Right-click on the captured image to open the following context menu. Here you can save the

raw image via Save image (2).

& Load imagefile...
Open image folder
B} Copyimageto clipbeard

E Save image

Figure 6.16 Image View context menu
3.  The function Show detected color (1) immediately highlights the detected color (2).

I3 PEPPERL+FUCHS
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Figure 6.17

n Note

This function can be used on-site to find the appropriate colored lane for a
specific floor.

Detection of Reflections/Overexposure

The image display area shows surface reflections on the floor or on the colored tape. This can,
for example, help to identify and avoid potential errors at an early stage during plant planning.

Reflections on the colored tape or colored lane cannot be minimized by software and must be
avoided or kept as low as possible.

M Detected color

| Reflection

Figure 6.18

1 A strong reflection directly on the colored tape or colored lane has a negative effect on
lane detection and should be avoided as far as possible.

2 A weak reflection directly on the colored tape or colored lane is not ideal for lane detec-
tion, but can still work.

3 A reflection next to the colored tape or colored lane is not relevant for lane detection and
has no effect on the evaluation.
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Example of contaminated colored tape

Figure 6.19
1 Contaminated area
2 Clean area

Note
Lane detection is still possible with this type of contamination.

Example of a shiny colored lane

Figure 6.20
1 No colored tape detected
2 Reflections on the colored tape

3 Colored tape detected

I3 PEPPERL+FUCHS
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Position Display

The "Position View" (1) can be used to display the recorded x-absolute position, the y-offset,
the angle output, and various status values. In addition, direction decisions can be made using
"Lane selection" and "Color selection." The display is started with the "Start request" button
and stopped with the "Stop request" button.

JO, 0
Code quality statistic

= Lane Count= 0
X Value 1083 Quality C Lzl

Lane 1 Lone2 — Fetive postn
L]

YValue= 3 2
3
4

Angle Value = 271 0
0
[ Log data tofile -

No Position

Lane selection Select left lane v Color selection Use parametrized color

Figure 6.21

1 Position display [Position View]

2 Position data [Line data]

3 Quality grades - without function (quality grades are displayed in TwinCAT®, see chapter
3.11)

4 Status information [Further Information]

5 Controller [Control]
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Position Data [Line Data]

The display of the position information is started with the "Start request" button.

Display Description

X value X position in mm
Y value y position in mm
Angle Value Scaled angle of the code relative to the read head
Lane 1 The position information of the Data Matrix code tape is displayed.
Lane 2 The position information of the colored tape is displayed.
Example for "Angle Value"
S
e
B
=
&
a;;: 0
5
=
B
C
5
i
2
Figure 6.22 Angle output using the example of metal code bars

Status information [Further Information]

Message Description

Lane Count The lane count indicates the number of Data Matrix lanes or col-
ored lanes found in the reading window.

Relative Position Relative Position

No Position No absolute position

Warning Warning message, code reading is restricted.
Additional information about the codes can be found in the "Warn-
ing Messages" table (see chapter 5.3).

Error Error message
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Controller [Control]

Select left lane

Select right lane
Select first lane found
Undefined

Figure 6.23

The read head has several ways of following colored tapes and Data Matrix code tapes
depending on the setting.

Lane Selection

Spur Description

Select left lane Follow left-hand lane

Select right lane Follow right-hand lane

Select first lane found The first lane that appears in the reading window is assumed
as the direction of travel.

Undefined No lane specified.

Lane selection | Select left lane w | Color selection lUse parametrized color w

|z parametrized color

Figure 6.24

Before the read head can detect the lane, the color used must be defined in the Vision Config-
urator or in the controller. Otherwise, the lane is ignored.

Color Description

User parametrized color Color parameterized by user
Blue Blue colored lane

Green Green colored lane

Red Red colored lane
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Configuration Window

Various parameters are specified in the configuration window. The individual parameters
depend on the current authorization level and are therefore not always all visible. Some fea-
tures are available in different versions only. Depending on the parameters set, some fields will
be grayed out.

Note

Note that the parameters set in the Vision Configurator are overwritten by the settings in the
EtherCAT software. Carefully check and configure the EtherCAT settings to ensure that the
read head performs the desired functions.

Sensor Information tab

The Sensor information tab contains the Information menu item. The Information menu
item allows you to view more detailed information on the sensor.

Information 7o d

Name Pepperl+Fuchs Homepage http://www.pepperl-fuchs.com
Device
Product name PXV100-F200-B17A-V1D Part number 293431-100029
| Serial number 40000130351086
Version 05.03.05
Figure 6.25 Sensor Information tab
Vendor Name Manufacturer
Homepage Manufacturer homepage
Device Product name Product name
Serial number Serial number
Part number ltem number
Firmware Version Firmware version
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Common Tab

Two menu items are available under the Common tab. The purpose of this section is to present
the menu items in more detail.

Input/Output Menu ltem

This section contains editable parameters for configuring the digital inputs, digital outputs, and
read head inputs/outputs.

Inputs always have the input function (cannot be changed).
Outputs always have the output function (cannot be changed).

* Input/output
Identifies the connection as an input or output.
"Input" identifies the connection as an input.
"Output” identifies the connection as an output.
* Function

Assigns a function to the connection. The possible functions depend on whether the con-
nection is an input or output.

| l

Input 1

- ot Function No function v

Input/Output 2
Function lllumination control

Input/Output 3

<1 Cuputiype Funcion
QOverspeed value

Bt 125 2| 01ms

Output 1

out’

Overspeed value

output 1 125 Bl otms

Output

Type

Figure 6.26
Input 1
Grayed out, no function

Input/Output 2
Grayed out, no function

Input/Output 3
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Type | Input ~ | Function

Overspeed value output 3 0.1m/s

Left lane selector
Right lane selector
llumination control

Figure 6.27

Designation Function

Type Output 3 The connection is identified as an output
Input 3 The connection is identified as an input

Input - Function No function The "No function" setting deactivates the input or

output.

Left lane selector The read head follows the left lane.
Right lane selector The read head follows the right lane.
lllumination control If one of the two inputs and outputs is configured

as an input and the "lllumination control" function
is activated, it means as follows:
e Ifthe input is not set, theread head captures an

image as usual and simultaneously triggers the
flash to illuminate the scene.

e Ifthe inputis set, no flash is triggered during image
capture.
This option can be used to save energy, for exam-
ple, as the sensor does not have to supply any val-
ues in this case. In addition, repeated flashes can
be perceived as disruptive.
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Designation
Output - Function

Function

No function The "No function" setting deactivates the input or
output.

Overspeed "Overspeed" activates the output if the speed is
exceeded.

Warning "Warning" activates the output if a warning occurs

Error "Error" activates the output if the error bit is set.

Dirty "Dirty" activates the output if there is a critical level
of contamination on the read head or code tape.

Event Option is not used.

No position "No position" activates the output if the position
cannot be determined (e.g., no code tape in the
field of view of the read head)

Repair strip Repair strip (this function is only available for PCV

read heads)

Left lane following

Follow left-hand lane

Right lane following

Follow right-hand lane

Lane present

The first lane that appears in the reading window
is assumed as the direction of travel.

Sync out

The read head has two configurable switching
outputs. If the corresponding switching output is
set to "Snyc out," a synchronous pulse is provided
at the switching output. See chapter 3.10

Overspeed value
output 3

Overspeed value out-
put 3

Determines the speed above which an overspeed
message should be displayed. If one of the out-
puts is configured to "Overspeed," this is activated
when the speed is exceeded.
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Output 1
Output 1 Mo function w
Overspeed value outpi Overspeed
Waming
Eror
Dirty
Event
Mo position
Repair strip
Left lane following
Right lane following
Lane present
Figure 6.28
Designation Function
Type Output 1 The connection is identified as an output
Function No function The "No function" setting deactivates the input or out-
put.

Overspeed "Overspeed" activates the output if the speed is
exceeded.

Warning "Warning" activates the output if a warning occurs.

Error "Error" activates the output if the error bit is set.

Dirty "Dirty" activates the output if there is a critical level of
contamination on the read head or code tape.

Event Option is not used.

No position "No position" activates the output if the position can-
not be determined (e.g., no code tape in the field of
view of the read head)

Repair strip Repair strip (this function is only available for PCV
read heads)

Left lane following | Follow left-hand lane

Right lane following | Follow right-hand lane

Lane present The first lane that appears in the reading window is
assumed as the direction of travel.

Overspeed Overspeed value Determines the speed above which an overspeed

value output 1 | output 1 message should be displayed. If one of the outputs is
configured to "Overspeed," this is activated when the
speed is exceeded.
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Internal Menu Item

Common

Internal parameter
Timelock s

Figure 6.29
Internal parameter

Designation Function

Timelock Defines after what time without parameterization activity the time lock
of the read head is locked. Entered in seconds as an integer value.
0 means that this functionality is inactive and the read head can
always be parameterized.

Measurement Tab

Two menu items are available in the Measurement tab. The purpose of this section is to pres-
ent the menu items in more detail.

Resolution/offset

Measurement
[\ Wielii= 8 Resolution settings

Resolution X

X position offset mm Angle Value offset

Figure 6.30
Resolution settings
Designation Function
Resolution X Multiplier for the length in the direction of the X coordinate
e 0.1mm
e 1mm
e 10 mm
Resolution Y Mulgalier for the length in the direction of the Y coordinate
° 1T mm
e 1mm
e 10 mm
Resolution angle Multiplier for the angle output
(Color tape 1° fixed) | 1°

Offset

Designation Function
x position offset Offset in the direction of the x coordinate
Angle Value offset Angle offset

I3 PEPPERL+FUCHS

2024-08



2024-08

PGV...-F200A-B21-V1D
Vision Configurator

Position behavior

X value at ermor

Last valid position
Specified smn

Last valid position

position

Y value at ermmor

|Last valid valua
[Specified value

Figure 6.31

No Position X-Value

Defines the x value if no Data Matrix code tape is visible.

No position x
Designation
Last valid position

Function
The last valid x position is output with "Last valid position."

Specified position

"Specified position" outputs a defined x position value.

No position x value

No Position Y-Value

Defines the y value if no Data Matrix code tape is visible.

No positionY
Designation
Last valid position

Function

The last valid y position is output with "Last valid position."

Specified position

"Specified position" outputs a defined y position value.

No position y value

I3 PEPPERL+FUCHS
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Angle Value Behavior at No Position
Defines the angle output when a position is no longer detected.

No position angle

Designation Function
Last valid value The last valid position angle is output with "Last valid value."
Specified value "Specified value" outputs a specified angle value.

No position angle value

X Value at Error
Defines the output value when an error occurs in the x direction.

X value at error

Designation Function

Error-No. "Error-No." displays the error code.

Last valid value The last valid x position is output with "Last valid value."
Specified value "Specified value" outputs a specified x position value.

Y Value at Error
Defines the output value when an error occurs in the y direction.

Y value at error

Designation Function

Error-No. "Error-No." displays the error code.

Last valid value The last valid y position is output with "Last valid value."
Specified value "Specified value" outputs a specified y position value.
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Code Tape and Optics Tab

One menu item is available under the Codeband and optics tab. This section explains the
menu item in more detail.

Code tape

Codeband and optics |_

| Codeband [P

Tag size | b |
Figure 6.32
Code tape
Designation Function
PGV lane width Specify the width of the colored tape
10 mm to 40 mm
Default value: 18 mm
Color selection Speglify the color of the colored tape
° ue
* Green
°* Red
*  Yellow
Code tape settings
Designation Function
Custom code size User-defined code size
Tag size Size of the Data Matrix tag
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A

Maintenance

Caution!
Device may become hot during prolonged operation

After a long operation time, the metal surfaces (plug) and the housing of the sensor have an
elevated temperature relative to the environment.

This must be taken into account during service work. Let the device cool down before operat-
ing.

If the read head is faulty, it must be replaced with a new device. The read head may not be
repaired.

No position values can be determined wherever sections of the Data Matrix code tape are dirty
or destroyed.

Note
Replacing Damaged or Destroyed Data Matrix Code Tape

The operator is responsible for replacing dirty or destroyed sections of Data Matrix code tape
with original Data Matrix code tape. Replacement sections can be obtained from
Pepperl+Fuchs.

Note
Replacing the Read Head
If there is a defect, always replace the read head with an original device.

Note
Reference Run

For example, no reference run is required after a replacement, as all read heads are aligned
identically with each other.

Note
Prior to Use of a Replacement Device

In the event of replacement, the plant operator is responsible for setting the PROFINET name
according to the old device.

Maintenance

The device is maintenance-free.

Testing

The device does not need to be tested. To ensure adequate availability, we recommend regu-
larly examining the read head and the Data Matrix code tape for mechanical damage and
removing contamination.

A regular proof test is not required since the minimum interval for a proof test is longer than the
useful lifetime. If the device is subjected to sources of potential mechanical damage or vibration
in the plant, we recommend regularly inspecting the device with regard to the integrity of the
housing (water ingress) and the right fastening (loose mounting screws).
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A

Cleaning

Caution!
Material damage due to improper cleaning

Treating surfaces with the wrong cleaning agents and liquids can damage the surface and
therefore disrupt the function of the read head or make the Data Matrix codes illegible.

Cleaning the Read Head

Check that the components are securely mounted and that optical surfaces are clean.

Regularly clean the surface of the read head lens. The cleaning interval depends on the ambi-
ent conditions and the climate within the plant.

Use a soft, lint-free cloth to clean the surfaces. We recommend cleaning the code tape with
cotton or microfiber cloths.

Cleaning the Data Matrix Code Tape

The surface of the Data Matrix code tape consists of a polyester film with a special matt surface
for diffuse reflection. The use of incorrect cleaning agents, or constant brushing can lead to the
risk of the matt surface of the Data Matrix code tape being polished smooth. If the Data Matrix
code tape has a shiny surface, this impairs detection of the codes by the read head. To avoid
polishing the surface, do not apply strong pressure when cleaning the Data Matrix code tape.

Only use a non-aggressive plastic cleaner to clean the code tapes.

Note

We do not recommend the use of conveyor brushes or permanent cleaning systems. These
can damage the surface of the code tapes and make the Data Matrix codes unreadable.

Note

Damage to the surface is often invisible to the naked eye. Only an image capture with the read
head itself shows whether interfering reflections occur at the relevant point.

Repair

Do not repair or manipulate the device.

If there is a defect, always replace the device with an original device.
Only use accessories specified by the manufacturer.
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8 Disposal

The device, built-in components, packaging, and any batteries contained within
must be disposed in compliance with the applicable laws and guidelines
of the respective country.
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9 Appendix
9.1 ASCII table
hex dec ASCIHl hex dec ASCIl hex dec ASCIl hex dec ASCII
00 0 NUL 20 32 | Space| 40 64 @ 60 96 '
01 1 SOH 21 33 ! 41 65 A 61 97 a
02 2 STX 22 34 " 42 66 B 62 98 b
03 3 ETX 23 35 # 43 67 C 63 99 c
04 4 EOT 24 36 $ 44 68 D 64 100 d
05 5 ENQ 25 37 % 45 69 E 65 101 e
06 6 ACK 26 38 & 46 70 F 66 102 f
07 7 BEL 27 39 ' 47 71 G 67 103 g
08 8 BS 28 40 ( 48 72 H 68 104 h
09 9 HT 29 41 ) 49 73 [ 69 105 I
0A 10 LF 2A 42 * 4A 74 J 6A 106 j
0B 11 VT 2B 43 + 4B 75 K 6B 107 k
0oC 12 FF 2C 44 . 4C 76 L 6C 108 |
oD 13 CR 2D 45 - 4D 77 M 6D 109 m
OE 14 SO 2E 46 . 4E 78 N 6E 110 n
OF 15 Sl 2F 47 / 4F 79 0 6F 111 o
10 16 DLE 30 48 0 50 80 P 70 112 p
11 17 DC1 31 49 1 51 81 Q 71 113 q
12 18 DC2 32 50 2 52 82 R 72 114 r
13 19 DC3 33 51 3 53 83 S 73 115 s
14 20 DC4 34 52 4 54 84 T 74 116 t
15 21 NAK 35 53 5 55 85 U 75 117 u
16 22 SYN 36 54 6 56 86 v 76 118 v
17 23 ETB 37 55 7 57 87 W 77 119 w
18 24 CAN 38 56 8 58 88 X 78 120 X
19 25 EM 39 57 9 59 89 Y 79 121 y
1A 26 SUB 3A 58 5A 90 z 7A 122 z
1B 27 ESC 3B 59 ; 5B 91 [ 7B 123 {
1C 28 FS 3C 60 < 5C 92 \ 7C 124 I
1D 29 GS 3D 61 = 5D 93 ] 7D 125 }
1E 30 RS 3E 62 > 5E 94 A 7E 126 ~
1F 31 us 3F 63 ? 5F 95 _ 7F 127 | DEL
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