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About This Guide

The FS/VS Smart Camera Industrial Ethernet Guide provides instructions for setting up and programming
the device for Industrial Ethernet applications.

IMPORTANT: If you have a problem with your equipment, contact Zebra Global Customer Support for your
region. Contact information is available at: zebra.com/support

Service Information

If you have a problem with your equipment, contact Zebra Global Customer Support for your region.
Contact information is available at: zebra.com/support.

When contacting support, please have the following information available:

» Serial number of the unit

¢ Model number or product name

¢ Software type and version number.

Zebra responds to calls by email, telephone or fax within the time limits set forth in support agreements.

If your problem cannot be solved by Zebra Customer Support, you may need to return your equipment for
servicing and will be given specific directions. Zebra is not responsible for any damages incurred during
shipment if the approved shipping container is not used. Shipping the units improperly can possibly void
the warranty.

If you purchased your Zebra business product from a Zebra business partner, contact that business
partner for support.


http://www.zebra.com/support
zebra.com/support

Initial Setup

Refer to the FS/VS Smart Camera Product Reference Guide for detailed information on:
¢ Connection Diagrams, including how to power the device.

e Status Indicators (LED and Beeper) and their meanings.

* Default Factory Settings, including how to restore Factory Settings.

* Ethernet Setup, including how to discover a device and set an IP address.

* Firmware update methods.

* Building and deploying Jobs, including configuration of Trigger modes.

* Accessing the Web HMI

¢ Licensing and Security

Hardware/Software Prerequisites
The following list of components is required for initial setup, testing, and development of Industrial Ethernet
applications that use the FS/VS Smart Camera.

* An FS/VS Smart Camera with Ethernet support that is configured to the correct Industrial Ethernet
Protocol and IP address. The device should be configured with the jobs required to perform the work
needed by the Industrial Ethernet application.

* An M12 X-Coded cable that can connect the FS/VS Smart Camera Ethernet port to your network.
e The appropriate cabling and power supply necessary to power the FS/VS Smart Camera.

e APC running Windows 7 or higher (Windows 10 recommended) to view the Web HMI, Zebra’s Aurora
Application, and development software for PLC applications.

* An Ethernet switch or router (if not connecting FS/VS Smart Camera directly to a PLC).

¢ An Industrial Ethernet PLC (Programmable Logic Controller) that supports one of the supported protocols
(EtherNet/IP, PROFINET, or Modbus TCP) and an Ethernet switch or router (if not connecting the device

directly to a PLC).

» NOTE: Industrial Ethernet testing has been performed with the following PLCs and software:
2= Rockwell Compact Logix 5069-L306ER and Logix Studio 5000 v32.02.00 Software
Siemens S7 1500/1200 PLC and Totally Integrated Automation (TIA) v15.1 Software.

* FS/VS Smart Camera Industrial Ethernet Developer Files (CAAFSS00-001-Rxx.zip)



Initial Setup

Activating Industrial Ethernet

The Zebra Aurora Focus device settings provide an option to select which PLC protocol can be enabled on
the device, as shown in the PLC Protocol selection in the following figure.

IMPORTANT: It is required that on any PLC Protocol change, the device must be rebooted for the
change to go into effect.

accessible on the network through the PROFINET protocol. It is recommended that after enabling the
protocol you use the TIA Portal to find all the accessible devices and set the PROFINET device name
of the FS/VS Smart Camera.

o IMPORTANT: After enabling PROFINET protocol support, the FS/VS Smart Camera is only

Figure 1 PLC Protocol

File Edit View System Help

{[h. Setup Device FS70 - Device Settings

FS7070f2 Camera V' OPEN JOB NEW JOB

m Device Eth0 Subnet Mask 255.255.255.0

Device DNS 1 10.0.01
FS7070f2 Camera
Device DNS 2
Disk Space Used 115/21.20GB
Device Domain Name
[ J
Date/Time Settings
Device Settings ~
NTP Server 1 0.pool.ntp.org
o Device Details
NTP Server 2 1.pool.ntp.org
o Communication
© Genena PLC Protocol
o GPIO Mapping IE / PLC Options EtherNet/IP A¥4
S USB Settings



Initial Setup

Configuring Industrial Ethernet Input & Output

Users can specify what results and configuration is provided to the PLC through the Zebra Aurora Focus
Connect workflow. When Connect is selected, click the Industrial Ethernet list item on the left of the
application.

Figure 2 Connect

E/I‘ NOTE: The updated job must be deployed and set as active on the device for any changes to be seen

from the PLC.

User Control Data

The User Control Data user interface allows for the PLC to make runtime changes to Job input parameters,
such as Barcode Match Strings or No Read strings.

Click Add or Edit to display the User Control Data Configuration dialog and the possible input parameters.
Check the specific input parameter to be changed from the PLC and configure the default value and the
size. Refer to the Message Sample window for a view of what the data must look like when sent from the
PLC to the device. For User Control Data, it is recommended that Raw Mode is selected. This removes the
need to set the proper Entry header for Entry mode. When the form is complete, click the Submit button.
From the main window, reorder the input parameters using a drag and drop technique.

o IMPORTANT: Default value changes do not affect the job, they are used for Message Sample preview
only.

o IMPORTANT: User Control Data should be selected in the Raw Mode.
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Figure 3 User Control Data Configuration

User Control Data Configuration

Sire
oot Field Defautt Value Type
FIELD ARRAY

@ Read Barcode 1
x decode.match_string MATCH 5 string

decode.no_read_string NO READ 7 string

Message Sample | COPY | Raw  Total Size (bytes): 2

ADAISA43ABAEAF 2052454144

‘ CANCEL ‘ SuBMIT

Results Data

The Results Data user interface allows for the user to control which results are sent to the PLC upon job
completion.

__/‘ NOTE: The default barcode job on the FS/VS device is configured to provide the FS Barcode
‘“=]  Structure to the PLC. Also, new FS jobs have FS Barcode Structure automatically configured as the
result output to the PLC.

Click Add to display the Results Data Configuration Dialog and the possible tools and output parameters
that can be added to the Result Data. Check the result parameter you intend to receive from the FS/VS
Smart Camera when a Job completes. Refer to the Message Sample window for a view of what the data
looks like when sent to the PLC. Entry or Raw mode can be selected, for more information on these modes
refer to the Results Status and Data Structure on page 19. Once complete, click the Submit button. From
the main window, reorder the result data items using a drag and drop technique.

o IMPORTANT: Default value changes do not affect the job, they are used for Message Sample preview
only.



Initial Setup

Figure 4 Results Data Configuration

si
o0 Field Default Value ze Type
FIELD ARRAY
@ Read Barcode
DE_SCANNING_TOOL time 52 4 int32
success (false) 1 boolean
JOB-SPECIFIC
tool_time 32 4 int32
Demo
decode_time 32 4 int32
decodes ["codec":"CODEC" "qualityScore™:1,"ppm":1,"value":"VkFMVUU=""bhox"[[0,0][0.0][0,0].[0.C A 0 1] barcode_decode[]
decodes.ppm 4 1 float]]
decodes.rawValue 1024 1 string]
decodesvalue 1024 1 string]
decodes.codec 10 1 string]
decodes.type 2 1 string]

Message Sample

Entry Total Size (bytes): 31

1F0000010000000000000000000000000000000000000A00010056414C5545

SUBMIT
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Industrial Ethernet

Interface

All Industrial Ethernet protocols supported by the FS/VS Smart Camera use the interface described in this
section. Review this section before proceeding to the specific Industrial Ethernet protocol section relevant
to your use case.

Job Control/Status

The FS/VS Smart Camera runs scripts, also known as jobs, to decode barcodes and solve machine vision
problems. This section includes information on Job Control and Status features available to the PLC
programmer.

Table 1 Job Control/Status Feature Description

Name Direction (%Iif:) Description
Job PLC to Device 1 Job Control sets the state of the job. When set to 0, the job is
Control inactive (stopped, for example, no job loaded or not active).
When the value is set to 1 while the Job Slot Control bit is 0, the
default (or last active) job is loaded and set to the loaded or
active state. If the Job Slot Control bit is 1, the job specified by
the Job Slot Number is loaded and set to the Loaded or Active
state.

If a job load fails, an error code is provided as specified in the
Error Codes section.

Reset PLC to Device 1 When this bit is toggled from 0 to 1, all job counters are reset.
Counters As a result, the job sequence number is reset to 1 and any
remaining results in the Result Queue are cleared.

Job Slot PLC to Device 1 Job Slot Control is used in conjunction with the Job Slot
Control Number. Set the Job Slot Number to the desired slot number to
load, then toggle the Job Slot Control bit from 0 to 1.

The job in the Slot Number becomes loaded and active.

Job Slot PLC to Device 2 This number field is used in conjunction with the Job Slot
Number Control bit. Set the Job Slot Number to the desired slot number
to load, then toggle the Job Slot Control bit from 0 to 1.

The job in this Slot Number becomes loaded and active. If the
number is 0, the job is unloaded (made inactive).

13



Industrial Ethernet Interface

Table 1  Job Control/Status Feature Description (Continued)

Size

Name Direction (Bits) Description
Job Status | Device to PLC 1 Job Status indicates whether a job is in the loaded or active
state or in the Unloaded Stopped state. Depending on the jobs
trigger type, a Loaded Job may either be Running or Idle
(waiting on trigger).
0 = Stopped/Unloaded, 1 = Active/Loaded.
Under normal conditions (non-error conditions) this bit matches
the Job Control bit.
Active Job | Device to PLC 16 The Active Job Slot Number represents the Current Job Slot.
Slot This 16-bit integer corresponds to the job slot of the currently
Number Loaded or Active Job.
Results Device to PLC 16 The Results Job Slot Number represents the Results Job Slot.
Job Slot This 16-bit integer corresponds to the Job slot of the Job that
Number was run to produce the results in the Results data section.
Job Pass | Device to PLC 1 This bit is set to 1 if the job results pass, or set to 0 if the job
results fail.
Job Fail Device to PLC This bit is set to 1 if the job results fail, or set to 0 if the job
results pass.
Some error conditions may not be considered to be a fail, refer
to the Error Codes section for additional information.
Echo PLC to Device 16 This 16-bit value is reflected in the PLC based on the value that
Register the PLC writes to it. This field allows the PLC programmers to
Control verify that the output assembly has been written to the camera
when this value matches the written value.
Echo Device to PLC 16 This 16-bit value matches the value that the PLC writes to its
Register Echo Register Control. This field allows the PLC programmers
Status to verify that the output assembly has been written to the
camera when this value matches the written value.

14
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Trigger Control/Status

Each Job will have one of the following trigger modes:
¢ Single Shot

* Continuous

* Presentation

e Burst

* Level

Depending on the Trigger Mode, the action that the device takes when an external Trigger is initiated may
differ. For example, when a job is set for Single Shot, a PLC/GPIO Trigger initiates a single run of that job.
However, if the job is set to Continuous, a PLC/GPIO Trigger may produce no change in behavior. Refer to
the Trigger Modes Configuration section in the FS/VS Smart Camera Series Product Reference Guide for
additional information.

The following table describes the control and status of Trigger functionality as it relates to Industrial
Ethernet.

Table 2 Trigger Controls/Status Field Description

. . Size —r
Direction (Bits) Description
Trigger Enable PLC to Device 1 Set to 1 to enable triggering
Control Set to 0 to ignore trigger
Trigger PLC to Device | 1 When changed from 0 to 1, the current job begins

running or processing. This bit is only acted upon when
the following conditions are met:

¢ Job Status is 1 (Job is loaded/active)

¢ Trigger Ready is 1 (Device is ready to accept
triggers)

Trigger Ready Device to PLC 1 Indicates when the device is ready to accept a new
trigger. This bit is set to 1 when Trigger Enable Control
is 1 and the active Job Slot is not 0. If the bit is set to 0,
the triggers are ignored.

Trigger Status Device to PLC 1 This bit is set to 1 when the job is currently executing or
running. This bit is cleared when the job is stopped or
idle.

15
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Results Control/Status

Job results are made available upon completion of the job. The result data is dependent upon the type of
job that is run and the job that was configured. If multiple results are made available before the PLC can

process them, it is suggested that Results Buffering is enabled to ensure that no results are lost.

Table 3 Results Control/Status Field Description

Direction

Size

(Bits)

Description

Results Buffer
Control

PLC to Device

Results Buffer Control enables the queuing of result data
(queue size is set to 32). If set to 1, new results are queued
on the device and remain present until acknowledged. To
retrieve the next set of results from the queue on the
Results Ack, the bit must transition from 0 to 1. The device
responds to this acknowledgment by clearing the Results
Available bit when no more results are queued on the
device. See the Results Queue Count row in this table for
more information on how results are queued on the device.

If results buffering is not enabled (set to 0), newly received
read results overwrite the content of the Result Data in the
Response/Status section of the Input Assembly.

The Results Overflow bit is set when this bit is set and there
is no more space in the queue to accept a new result.

Results Ack PLC to Device | 1 This bit is only applicable when Results Available is set to
1. When this bit transitions from 0 to 1, the PLC is then sent
the next set of results. If there are no additional results
queued on the device, the Results Available bit is cleared.

Results Deviceto PLC | 1 Indicates that a new set of read results are available. This

Available bit is cleared when the results are acknowledged.

Results Buffer
Overflow

Device to PLC

Indicates that the device has discarded a set of read results
because the results queue is full. This is cleared when the
next set of results are successfully queued.

Sequence

Results Queue | Deviceto PLC | 8 Results Queue Count records the number of results
Count currently in the queue on the device. This bit is set to 0 if
there are no results in the queue.
Result Data Device to PLC | Array of | See Results Status and Data Structure on page 19 for
Bytes more information on contents of the Results Data Structure.
Results Packet | PLC to Device | 16 This number is used in conjunction with Results Ack. It is

expected to be changed before Results Ack is set to ensure
that Result Ack is not missed by the device.

16
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User Data Control/Status

A PLC program can modify Job input parameters at runtime through User Data Control. Updating Job input
parameters are not permanent and are reset to the Job defaults if the Job is reloaded.

Table 4 User Data Control/Status Description

Direction Size (Bits) Description
User Data PLC to 1 When this bit is toggled from 0 to 1, the current Job’s
Control Device User Data is overwritten with data provided by the PLC.

See the User Data Status bit description to know when
the User Data has taken affect. When this bit is cleared,
the User Data Status bit will also be cleared.

User Data PLC to 1 When set to 0, job uses the Default User Data. When set
Enable Device to 1, PLC can overwrite User Data as controlled using
the User Data Control bit.
User Data PLC to Array of See User Data Structure for more information on the
Device Bytes contents of User Data Structure.
User Data Device to 1 When User Data Enable is 0, this bit should be ignored.
Status PLC When User Data Enable is 1 and User Data Control has

transitioned from 0 to 1, this bit goes to 1 once the new
User Data has been written to the current Job. This bit is
set to 0 when User Data Control has transitions from 1 to
0.

Error Codes Control/Status

If any errors occur on the device, codes will provided to the PLC to determine the cause. See the Error
Codes for a list of error codes and their meaning. The table below describes interpret and utilize error
codes.

Table 5 Error Code Descriptions

Direction Size (Bits) Description
Error Buffer PLC to 1 Enables queuing of Error Codes. If enabled, the current
Enable Device Error Code will remain in the Error Code field until

acknowledged (even if new Error Codes arrive). To clear
the Error Code, toggle the Error Ack bit from 0 to 1. If
another Error Code is queued, the current code is
replaced with the queued code after each 0 to 1
transition of the Error Ack.

If this field is set to 0, no Error Codes are queued and
only the latest Error Code is available in the Error Code
field, all other codes are overwritten.

Error Ack PLC to 1 Toggle this bit from 0 to 1 to acknowledge or clear the
Device current Error Code. This bit clears both the Error
Available bit and Error Code field if there are no other
Errors in the queue.

17
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Table 5 Error Code Descriptions (Continued)

Direction Size (Bits) Description

Error Device to 1 Indicates that the device has discarded an error code

Overflow PLC because the error queue is full. This bit is cleared when
the current Error Code is acknowledged.

Error Device to 1 When set to 1, this bit indicates that there is data in the

Available PLC Error Code field. This bit is cleared when the error is
acknowledged and there are no more errors queued.

Error Code Device to 16 This bit represents the number (16-bit integer) of an error

PLC that has occurred on the device. See Error Codes for

more information on specific Error Codes.

User Data Structure

The User Control and Data Structure can be sent to the FS/VS Smart Camera from the PLC to change job
input parameters at runtime. The User Data Structure is configured using two different formats, Entry Mode
and Raw Mode. When a job is configured to use Entry Mode, each data entry that is provided by PLC
needs to be proceeded by a 4-byte header. This header includes information on data length and the type
of data provided. When a job is configured to use Raw Mode, there is no additional metadata provided
(raw data is provided).

Table 6 User Data Structure

Name Offset (Bs;tz:s) Description
User Control Global Header
Sequence Number 0 4 Not currently used. Always set to 0.
Total Length 4 2 Total size in bytes of the User Data. This length value does

not include the 16 bytes taken up by the Global Header. The
count starts at User Data and includes all the bytes
following it. It is required that the Total Length value
matches the length as specified in the job’s Industrial
Ethernet User Data configuration.

Reserved 6 4 Not currently used. Can be 0.

Mode 10 1 Specifies the User Data format. This bit is O for Entry Mode
and 1 for Raw Mode.

Reserved 11 3 Not currently used. Can be 0.

Count 14 2 Number of data entries in User data. The count should be 0

if no data exists in User data. The count never exceeds 1
when the mode is set to Raw.

User Data 16 Actual User Data to be used. See the User Data format
section in Table 7 and Table 8 based on the Chosen
Mode.

__/‘ NOTE: User data typically follows the Global Header. However, refer to the Industrial Ethernet protocol
:“=] section for more information on where the User Data resides for the given protocol.

18
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User Data Format for Raw Mode (Mode = 1)

Table 7 User Data Format for Raw Mode

Description

Raw Data Varies All of the associated data that is sent from the PLC to the device
to change the job input parameters. The data provided is based
on the Industrial Ethernet User Control Data Configuration for the
job.

User Data Format for Entry Mode (Mode = 0)

Table 8 User Data Format for Entry Mode

Size o
Name (Bytes) Description

Entry Length <n> 2 Size in bytes of the data in Entry <n> + 4 (the entry meta data)

Entry Device # <n> 1 Device number (always 0)

Entry Type <n> 1 Specifies the type of the entry. Refer to the Entry Type List on
page 21 for more information on valid Entry Types.

Entry Data <n> Varies Data associated with the Entry <n>. The data provided is based
on the Industrial Ethernet User Control Data Configuration for the
job.

<n+1, n+2 to “Count™

Results Status and Data Structure

The Results Data Structure is provided in the Results Data array following the completion of a job run. The
Results Data Structure can be configured using two different formats, Entry Mode and Raw Mode. When a
job is configured to use Entry Mode, each data entry that is provided by the device to the PLC is proceeded
by a 4-byte header. This header includes information on data length and type of data provided. When a job
is configured to use Raw Mode, there is no additional metadata provided (raw data is provided).

Table 9 Results Data Structure

FS Job Result  Offset (Bs;tzjs) Description

Results Status Global Header

Sequence Number 0 4 The sequence number for the Results. This is tied to the Job
Sequence Number. A job Sequence Number is a counter that
automatically increments every time a job is run.

Total Length 4 2 Total size in bytes of the Results Data. This length value does
not include the 16 bytes taken up by the Global Header. The
count starts at the beginning of Result Data and includes all the
bytes following it.

For multi-fragment results, this count would include the total

size of Result Data after stitching all the data fragments
together.
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Table 9 Results Data Structure (Continued)

FS Job Result  Offset (g;tz:s) Description
Fragment # 6 2 For multi-fragment results, this entry indicates which fragment
is the current fragment being provided. For non-fragmented
results, this entry is set to 1.

Fragment Total Count 8 2 For multi-fragment results, this entry indicates how many total
fragments make up the complete result.
For non-fragmented results, this entry is set to 1.

Mode 10 1 Specifies the Results Data format. O for Entry Mode, 1 for Raw
Mode.

Status 11 1 Provides the overall job status information. 0 for Fail, 1 for
Pass.

Time 12 2 In milliseconds, the time it took to run the Job.

Count 14 2 Number of data entries in the Results data. The count is 0 if no

data exists in the Result data. The count never exceeds 1
when Mode is set to Raw.

Results Data 16 Varying | Actual Result Data provided by Job Run. See Table 10 and
Table 11 for Result data structure based on mode selection.

__/ NOTE: Result data typically follows the Global Header. However, refer to the specific Industrial
= Ethernet protocol chapter for more information on where the Result Data resides for the given protocol.

Results Data Format Raw Mode (Mode = 1)

Table 10 User Data Format for Raw Mode

Description

Raw Data Varies All the data associated with the job run result. The data provided
is based on the Industrial Ethernet Results Configuration for the
job.

Results Data Format for Entry Mode (Mode = 0)

Table 11 User Data Format for Entry Mode

Size o
Name (Bytes) Description

Entry Length <n> 2 Size in bytes of the data in Entry <n> + 4 (the Entry meta data)

Entry Device # <n> 1 Device number (always 0)

Entry Type <n> 1 Specifies the type of the entry. Refer to the Entry Type List on
page 21 for more information on valid Entry Types.

Entry Data <n> Varies Data associated with this Entry <n>. The data provided is based
on the Industrial Ethernet User Control Data Configuration for the
Job.

<n+1, n+2 to “Count”™
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E/I‘ NOTE: For items of array format (such as Manycode), each item includes its own Entry header.

Entry Type List

Table 12 Entry Type List

Eatl?r(nL%r:e Entry Data Description Size (bytes) of Entry Data
0 Generic unknown data array of bytes. Varies
1 Fixed Scanning Barcode Structure array. Also Varies
referred to as decodes in Aurora. Refer to Fixed
Scanning Barcode Results Structure for more
information on individual members that make up the
structure
2 String that includes an array of characters that may | Varies
be multiple bytes in length.
Integer 4
Byte
Pattern Match Structure array. Also referred to as 20
pattern_match_result[] in Aurora. See the Pattern
Match Results Structure section for more
information on individual members that make up the
structure.
6 String Array. Note that some single strings may be Varies
presented as a string array with a single string.
Integer array Varies (multiple of 4)
Float, a single precision floating point value. 4
Float array. Array of single precision floating point Varies (multiple of 4)
values.
10 Boolean 1
11 Boolean array Varies
12 Single Fixed scanning barcode structure Varies
13 Single Pattern Match Result Varies

Fixed Scanning Barcode Results Structure

Table 13 Fixed Scanning Barcode Results Structure

Name Size (Bytes) Description
Code Type 2 Symbology type of the Barcode. This value is always 0 for
OCR.
Location 16 Bounding box coordinates of the barcode. (4 x,y
coordinates)
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Table 13 Fixed Scanning Barcode Results Structure

Name Size (Bytes) Description
Quality 2 Barcode Quality Metrics Overall value. Always 0 for OCR.
PPM 2 Pixel Per Module (PPM). The PPM value is multiplied by 10
to allow for 1 decimal place. Always 0 for OCR.
Data Varies Barcode or OCR data. No read strings (if set) is also
output.

Pattern Match Results Structure

Table 14 Pattern Match Results Structure

Name Size (Bytes) Description

Center_x 4 Single precision float includes x position of found pattern.

Center_y 4 Single precision float includes y position of found pattern.

Rotation 4 Single precision float includes rotation of matched result in
degrees.

Scale 4 Single precision float includes scale of the matched
pattern in relation to the original model.

Score 4 Single precision float includes the score associated with
the result. 0 to 100, where 100 is a perfect match.




EtherNet/IP

The EtherNet/IP interface on the FS/VS Smart Camera supports CIP Adapter functionality. The device can
receive or be the target of /0 connections from a CIP Scanner. However, it is not able to originate
connections itself.

IMPORTANT: By default, the FS/VS Smart Camera Requested Packet Interval is setto 10 ms. The

o configurable range of RPI values is 10 ms to 1000 ms. Ladder logic operations that occur quicker than
the RPI may resultin lost transitions. For example, if ladder logic toggles the Results Ack bit with a
pulse of 1 ms, the FS/VS Smart Camera may miss the logic change and take no action.

Electric Data Sheet (EDS) File

An EtherNet/IP EDS file describes the Identity and I/O capabilities of the device. The FS/VS Smart Camera
EDS file must be registered with the Studio 5000 software before adding the device as an /0 module. The
EDS file can be registered by downloading it from the device or obtaining it from the Developer Files ZIP
and manually registering it.

TCPI/IP Interface Object

The TCP/IP Interface object provides the ability to get and set TCP/IP configuration parameters, such as IP
address and Hostname. However, these changes require a device reset.

/0 Assemblies

The EtherNet/IP interface includes two assembly object instances that hold parameters and data used in the
transfer of data received from and sent by the device to the controller.

Status and Results Assembly (Device to PLC)

Instance: 101
Access: Get
Size: 496 bytes

The Status and Results assembly holds the current status of the FS/VS Smart Camera and the results data, if
available. The format of the assembly data is described in the Status and Results Input Assembly section.
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Job Control and Setup Assembly (PLC to Device)
Instance: 150
Access: Set
Size: 496 bytes

The Job Control and Setup assembly is used for Job, Results, and Error management. The format of the
assembly data is described in the Job Control and Setup Assembly section.

/0 Connections

The EtherNet/IP interface supports an 1/0O connection to transfer the assemblies.

Exclusive Owner Connection

Trigger and Transport: Class 1, Cyclic
RPI Range:10 - 1000 ms
o>T

Connection Point: 150

Size: 496 bytes

Format: Assembly instance 150
T>0

Connection Point: 101

Size: 496 bytes

Format: Assembly instance 101
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Configuring Rockwell ControlLogix Communication

Register the FS/VS EDS File

Before the communication to the FS/VS Smart Camera can be configured, the EDS file must be registered
with RSLogix. Only do this once. There are two methods that can be used to register the EDS file.

Method One: Download from the Device

—4 NOTE: The FS/VS Smart Camera must be network accessible from the PC in order for the steps below
|=‘-‘| to be completed successfully.

1. Using the RSLogix Classic, choose the Ethernet adapter.

Next, select the FS/VS device and right-click.

Select Upload EDS File From Device. The EDS Wizard displays. Click Next.

The EDS File Installation Test Results displays. Ensure that the EDS file is selected and click Next.
The Change Graphic Image displays. Click Next. The Final Task Summary displays. Click Next.
Click Finish.

o o A W N

Method Two: Manually Install from the Developer Zip File
1. From the Logix Studio 5000 Designer menu, select Tools > EDS Hardware Installation Tool.
2. The EDS Wizard displays. Click Next.
3. Select the Register an EDS File radio button, and click Next.
4. Select the Register a Single File radio button.
5

. Browse to the location of the unzipped Developers Zip file and select the FS/VVS EDS file from its
contents.

o

The Change Graphic Image displays. Click Next.
7. The Final Task Summary displays. Click Next.
8. Click Finish.
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Adding the FS/VS Smart Camera to the I/O Configuration

H

For the PLC to communicate with the FS/VS Smart Camera, it must be added to the 1/O configuration in the
program.

To add the 1/O configuration:
1. Expand the I/O Configuration tree in the Controller Organizer pane to display the Ethernet network.
Figure 5 1/O Configuration Tree

Controller Organizer

a g

4 Controller ZebraFSsample
Tasks
Mation Groups

VT Y v

Alarm banager
Assets
" Logical Moadel
4 IO Configuration
I B3 5069 Backplane
b 5 A1/82, Ethernet

NOTE: In the figure above, A1/A2 is used as the Ethernet interface. Depending on the application, a
different type of Ethernet Interface module may be used.

2. Right-click on the Ethernet node in the tree and select New Module. Alternatively, if the FS/VS Smart
Camera is on the same network and configured for EtherNet/IP support, you can also select Discover
Modules.

3. The Select Module Type dialog displays. Change the vendor filter to only select Zebra Technologies.
The FS/VS Smart Camera displays in the device list.

Select Module Type

Catalog Module Discovery Favorites

zebra Clear Filters Show Filters¥
Catalog Number Description Vendor Category
0580_002B_0003 5S40 Zebra Techn... Generic Device(
0580_002B_0004 S70 Zebra Techn... Generic Device(
0580_002B_0005 s20 Zebra Techn... Generic Device(
EA3GB00 EtherMet/IP EA3B00 Metwork Connect Zebra Techn... Communication
Link_0OS_Printer Link-OS Printer Zebra Techn... Communication
STB3574 EtherMet/IP Barcode scanner Zebra Techn... Communication
< >
6 of 551 Module Types Found Ao lo Fayuiiss
[] Close on Create Close Help

4. Select the FS/VS Smart Camera from the list and click the Create button.The New Module dialog
displays.

5. Enter the desired name and IP address of the FS/VS Smart Camera.
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Figure 6 New Module, Setting Name and IP Address

B | New Module

>
.- General® General
+- Connection
- Module Info Type 540
- Internet Protocol
. Port Configuration Vendor: Zebra Technologies
Parent Local
N 540 | Fthernet Address
: () Private Network:  192.168.1 2
Description:
@ IP Address 192168 . 1 . 50|
O Host Name:
Module Definition
Revision: 209
Electronic Keying: Compatible Module
Connections Status/Contral
Status: Creating oK Cancel Help

6. Set an appropriate name for the module and click OK.

—4 NOTE: Alll/O connection parameters and I/O Tags are automatically configured when the module is
:“=] added to the I/O Configuration.

FS/VS Smart Camera I/O Tags

When the FS/VS Smart Camera is added to the I/O configuration, a set of tags is created to allow the PLC

logic to read and write data to the device through the 1/0O connection. The following figure displays the tags
that are created.

Figure 7 FS/VS Smart Camera Related Tags

. MainProgram - MainRoutine*

Scope: |@N03 v| Show: ‘AIITags \,”Y'
Name =z|« Value * Force Mask * Style Data Type
> s40 {4 L} _058D:002B_0003..
b s40:0 H =1 _058D:002B_0003...

—4 NOTE: The tag names are based on the name that was configured in the New Module dialog when
M= the device was added to the I/O Configuration. In the example in Figure 7, the module is named s40.
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Status and Results Input Assembly

The input assembly provides status information, process state, and decode results.

Table 15 Response/Status Input Assembly (Device to PLC)

Bit 6 Bit 5 Bit 4 Bit 3 Bit 2
0 Error Error Results Results Results Trigger Trigger Job Run
Available | Overflow Overflow | Fragment | Available | Status Ready Status
1 User Job Fail Job Pass
Data
Status
2 GPIO7 | GPIO®6 GPIO5 | GPIO 4 GPIO3 |GPIO2 | GPIO1 GPIO 0
3 GPIO 9 GPIO 8
4 ECHO Register
5
6 Active Job Slot Number
7
8
o Error Code
10
11
12 Result Queue Count
13 Reserved
14 Results Job Slot Number
15
16... Result Data (See Results Status and Data Structure on page 19 for more information)
495
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Job Control and Setup Assembly

The output assembly contains control signals, software event signals, and any user data required for the
trigger and decode.

Table 16 Job Control and Setup Assembly (PLC to Device)

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1
0 Error Error Results Job Slot Results Trigger Trigger Job
Ack Buffer Buffer Control Ack Enable Control
Control Control
1 Reset User Data
Counters Control
2 Reserved
3
4 ECHO Register
5
6 Job Slot Number
7
8 Packet Sequence Number
9
10
11
12 Reserved
13
14
15
16... User Data (See User Data Structure on page 18 for more information)
499
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Fixed Scanner Add-On Instruction (AOI)

The fixed scanner Add-On Instruction (AOI) provides a simple abstraction for handling fixed scanning jobs.

Included within the AOI is support for the following:

Easy control of multiple Zebra Fixed Industrial Scanners.
User friendly naming of Input and Output parameters with no Add-On Profile required.
The automatic stitching together of barcodes larger than 464 bytes using fragmentation.

Extraction of Fixed Barcode Structure data into easy-to-use user defined types, including support for
Manycode, in which multiple barcodes are parsed and provided in an array

Creating a New Project that Uses AOI_FixedScanner

1.

Obtaining the AOI. Obtain the AOI by unzipping the Industrial Ethernet Developer Zip file
(CAAFSS00-001-xxxB0.zip). The exported AOI file can be found under the EtherNet/IP and Logix
folder (AOI_FixedScannerVxx.L5X).

Creating a new project. Create a new project by launching Logix Studio 5000 and selecting Create a
New Project.

Next, select the appropriate PLC controller and name for the project. Proceed through the wizard and
click Finish to create the new project.

E/I‘ NOTE: Logix Studio 5000 version 32 was used during development and testing.

& New Project ? x
Project Types Search X
5 Logix I Compact GuardLogix® 5370 Safety Controller -

I Compact GuardLogix® 5380 Safety Controller
3 View

I

4 Compactlogix™ 5380 Controller

Compactlogix™ 5370 Controller

5069-L306ER Compactlogix™ 5380 Controller
5069-L306ERM Compactlogix™ 5280 Controller
5069-L3100ERM  Compactlogix™ 5380 Controller
5069-L310ER Compactlogix™ 5380 Controller
5069-L310ERM Compactlogix™ 5380 Controller
5069-L310ER-NSE Compactlogix™ 5380 Controller
5069-L320ER Compactlogix™ 5380 Controller hd

Name: ‘SampleApp_v'IOU |

Location: | C\Users\wk2534\OneDrive - Zebra Technologic

4,

Click the Communications dropdown menu and select Who Active to set up the PLC communication
path from Studio 5000.

a. From the Who Active dialog, expand the network Interface driver and select the PLC controller.

b. Once selected, click Set Project Path to set the selected controller path to the project. Following the
Path selection, click Close to exit the Who Active dialog.

E/I‘ NOTE: The controller path appears under Path in the project.
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ﬁ Who Active (R5Linx Classic)

Autobrowss Refrezh L

== Workstation, 17L10-VK2534-3 | Go Online |

3?,5 Linx Gateways, Ethernet

-2k AB_ETHIP-1, Ethernet Upload...
o-Bhe 192.168.1.23, FactoryTalk Linx - Desktop, 17L10-VK2534-3 S
[®] 192.168.1.3, 540, 540 Metwork Connect =
. 182.168.1.4, 570, 570 Metwork Connect Update Eirmware. ..
§ 192.168.1.6, 5069-L306ER LOGIX306ER, 5069-L306ER/A
Close
Help

Path: AB_ETHIP-14192.168.1.6 Set Project Path

Path in Project: AB_ETHIP-11192.163. 1.6
Clear Project Path

5. Add the FS/VS Smart Camera to the project. Click on the controller's Ethernet port from the left pane
and select New Module.

6. Next, filter the catalog for the appropriate model (S40/S70/S20) that matches the device and click
Create. Click Create in the Select Module Type dialog, and observe the New Module information.

Select Module Type

Catalog  Module Discovery  Favorites

[s40 e Hide Fiters &
Module Type Category Filters ~ Module Type Vendor Fiters 2
20 - Comm-ER Advanced Energy Industries, Inc.

Analog Dialight
CIP Mation Converter Endress+Hauser
CIP Mation Drive v FANUC CORPORATION v
£ > £ >
Catalog Number Description Vendor Category

058D_002B_0003 Zebra Technologies Generic Device (keyable)

1 of 582 Medule Types Found Add to Favorites

[] Clese on Create Create Close Help

7. From this dialog, provide a name and set the IP address of the device.

8. Once complete, click OK and the new module is added to the project.
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Figure 8 New Module Settings

B Mew Module
- General” General
i+~ Connection
- Module Info
H T 540
- Intemet Protocol e
L. Port Configuration Vendor: Zebra Technologies
Parent: Local
Name: Fs4n | Ethemet Address
Descrigtion (®) Prvate Network:
O IP Address:
() Host Name
Module Defintion
Revision: 2001
Electronic Keying: Compatible Module
Connections StatusiControl
Change
Status: Creating

192.168.1. z
L ]

Cancel Help

9. Importing the Add-On Instruction (AOI) to the project. Import an AOI to the project by expanding the
asset folder from project’s left pane and right click on Add-On Instruction.

10. From the dropdown menu, select the Import Add-On Instruction option.

11. Browse to the unzipped AOI_FixedScannerVxx.L5X and click OK to import it into the project. The

Import Configuration dialog displays.

12. Click OK to complete the import process.

Figure 9 AOI Import Configuration

® | Import Configuration - AOI_FixedScannerV21.L5X

P Find:

Find Within: Final Name

[ B

Find/Replace...

Import Content:

Add-On Instructions Configure Add-On Instruction Properties

(=1 AOT FixedScanner

Import Mame:  AOI_FixedScanner
-7 Parameters and Local Tags

-8 Routines Operation: Use Existing ~
References (i) References will be imported as
- B Data Types configured in the References folders
[3 Errors/Warnings™ Final Name: AOI_FixedScanner | Callision Details...
Description:
Revision: viivi.0.21

Revision Note:

Vendor: Zebra Technologies

OK

Cancel Help

Ready
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13. By default, the AOI is created to support up to five barcodes with a data size of up to 1024 bytes long.
Since this may not match a specific use case, these sizes can be modified.

To modify the sizes in AOI, follow the steps below:

a. Go to Assets > Data Types > User-Defined and open the BARCODE_DECODE_DATA structure.

b. Modify the array size of Data field as per the required length of each barcode decode data and click
OK.

Figure 10 Barcode Decode Data Structure

Mame: BARCODE_DECODE_DATA
Description:
Members:
MName Data Type Description
»  Entrylnfo RESULT_ENTRY_INFO
CodeType INT
> Location LOCATION
Quality INT
PPM INT
ov: NN
Add Member.

c. To adjust the size in internal logic of AOI, navigate to Assets > Add-On Instructions and open
Parameter and Local Tags. Change the value of the tag names in MAX_BARCODE_LENGTH to
a value equal to the Data size. Change the MAX_RAW_DATA_SIZE if the maximum raw data size
is less than the size given by default (5250).

Figure 11 Max Barcode Length

¥ MAX_BARCODE_LENGTH Local 1024
> MAX_RAW_DATA_SIZE Local 5250

d. Next, modify the default sizes in AOI’s internal structure. Go to Assets > Add-On Instructions and
open the properties of AOI_FixedScanner AOI by right-clicking and selecting Properties. From the
AOI’s properties window, go to the Parameters tab and modify the size of parameters below:

i. BarcodeData — Modify the array index to the max number of expected barcodes

ii. RawData — Modify the array size to same value of “” as mentioned in point ‘d’ above.
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Figure 12 AOI Definition

Add-0n Instruction Definition - AOQ|_FixedScanner v1.1 v1.0.23 >

General Parameters |ocal Tags Scan Modes  Signature  Change History  Help

Mame | Uzage | Data Type |.Nias For »
| EmorBufferCtd Input BOOL
| ResetCounters Input BOOL
| B ActivelobSlot Qutput INT
__| b EmorCode Output DINT
| b GPIOStatus Output INT
| P ResultsQCount Qutput SINT
| ¥ ResultsStatus InCiut DECODE_RESULT_STATUS
| » BarcodeData InCiut BARCODE_DECODE_DATA[S]
| b RawData InCiut SINT[E250] =
| WaitingForResultsAck Qutput BOOL
| WaitingForEmorAck Qutput BOOL
| JobStatus Qutput BOOL
| TriggerReady Output BOOL
| TrggerStatus COutput BOOL
| JobPass Output BOOL W
< >

Move Up Move Down

Copy all default values of parameters and local tags whose values were modffied to all tags of this instruction type

Logic Data Type Size: 88 byte (g) Cancel Aoply Help

e. Click Apply and OK to accept the changes.

14. Once imported successfully, the AOI is found under Assets/Add-On Instructions located on the
left-hand pane of Studio 5000. The AOI can now be used in the ladder logic program to communicate
with the FS/VS Smart Camera. Add the AOI to the main program RUNG by clicking the Add-On
Element Group and clicking the AOI.

Figure 13 AOI Fixed Scanner

D H = = S

< » Favortes A AO|_FixedScanner v1.1 v1.0.21 te/Math Move/Log
AOQI_FixedScanner
AQ|_FixedScanner 7
7|

lAssemblyData

OAssemblyData ?
EchoRegCtrl ??
EchoRegStatus 7
JobCtrl 72
JobSlatCtrl 7
JobSlathNum 77
TriggerEnableCtrl 7
Trigger 77
ResultsAck i1
ErorAck 77
ResultsBufferCtrl 7
ErrorBufferCtrl 7
ResetCounters 7
ActivelobSlot 7
ErrorCode 7
ResultsQCount 77
ResultsStatus 2
BarcodeData ?
RawData 7
UserDataCtrl (e
UserDatalen 7
UserData 2
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15. Once added, assign the tag name to the newly added AOI and create a new tag by right clicking on the
tag name.

Figure 14 Assigned TAG Name

Mew Parameter or Tag x

|

Description: Cancel
Help

Usage: Local Tag ~
Type: Base w | | Connection...
Alias For:

Data Type: |ﬂ0|_Fi:edScanner |

Parameter
Connection:

Scope: | L MainProgram ~ |

Extemnal -
sl ReadWrite v

Style:
[ Constant

Sequencing

Open Configuration

COpen Parameter Connections

Assign IAssemblyData with FS40:1.Data and OAssemblyData with FS40:0.Data such that FS40 is the
name of created module for the FS/VS Smart Camera.

16. After adding the AOI to the main RUNG, assign tags to the INJOUT AOI parameters (ResultsStatus,
BarcodeData, RawData, and UserData). Create a new tag by right clicking and selecting New Tag.

Figure 15 Creating Required TAGs

AQI_FixedScanner
AQI_FixedScanner MyScanner |...

|AssemblyData s40:1 Data

OAssemblyData s40:0 Data

EchoRegCtrl (L]
EchoRegStatus O«
JobCtrl O«
JobSlotCtrl O«
JobSlotNum O«
TriggerEnableCtrl O«
Trigger O«
ResultsAck O«
ErrorAck O«
ResultsBufferCtrl O«
ErrarBufferCtrl O«
ResetCounters O«
ActiveJobSlot O«
ErrorCode O
ResultsQCount O«
ResultsStatus MyResults

BarcodeData MyBarcode

RawData MyData

UserDataCtrl O«
UserDatalen (L]
UserData MyUserData
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17. To load the project by performing a download and going online, verify that the communication is
working as expected by modifying a value in the EchoRegCtrl field in the AQI. If the same value is read
back in the EchoRegStatus field, the connection is successful between the PLC and the Device.

Figure 16 Load the Project and Verify Communication

ADI FixedScanner

- AOI_FixedScanner MyScanner |...
|AssemblyData s40:1.Data = —
OAssemblyData s40:0 Data
EchoRegCtrl [{4e | T
EchoRegStatus 55
JobCtrl 14 b
JobSlotCtrl O« E
JobSlotMum (e b
TriggerEnableCtrl 1.
Trigger (& i —
ResultsAck (e
ErrorAck (& i —
ResultsBufferCtrl 14
ErrorBufferCtrl (& i —
ResetCounters O«
ActiveJobSlot 2@ i —
ErrarCode O«
ResultsQCount (e . —
ResultsStatus MyResults
BarcodeData MyBarcode . —
RawData MyData
UserDataCtrl (e
UserDatalen O«
UserData MyUserData

Using the Fixed Scanner Add-On Instruction

The typical usage sequence for a fixed scanner AOI is defined below:

1. Set the current job to be active by setting JobCtrl to 1.

Enable trigger control by setting TriggerEnableCtl to 1.

Verify that the TriggerReady bit is set to true.

Enable Result Buffering on the device by setting ResultBufferCtrl to 1.

Trigger the job to run by toggling the trigger from 0 to 1.

Verify that WaitingForResultsAck is set to true to indicate that job results are available.

Act on the result data provided by ResultStatus, RawData, and BarcodeData.

©® N o a » 0 N

Clear WaitingForResultsAck by toggling ResultsAck from 0 to 1.
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The PROFINET interface on the FS/VS Smart Camera supports PROFINET-IO Device functionality. The
device is able to receive, or be the target of, /0O connections from a PROFINET Controller, but it is not able
to originate connections itself.

GSDML File

The PROFINET GSDML file describes the identity and I/O capabilities of the FS/VS Smart Camera. The
file is used by the controller configuration tools to configure the I/O connections and data tags that allow for
communication with the FS/VS Smart Camera over the PROFINET network.

The GSDML file can be found in the Developer Zip file.

PROFINET 10 Modules

The FS/VS Smart Camera I/O interface includes multiple 1/0 modules that provide access to Command
and Response data.

__/‘ NOTE: Only a single Command Data and Response Data modules can be used at one time by
=] selecting 32, 64, or 128 version for the given slot.

A

Command 10 Module

Module ID: 11
Submodule ID: 1
Access: Output
Output Size: 16 bytes

The Command Module contains provides control and configuration of the FS/VS Smart Camera.

Table 17 Command Module (PLC to Device)

Byte Bit 7 Bit 4 Bit 3 Bit 2 Bit 1
0 Error Error Results Job Slot Results Trigger Trigger Job
Ack Buffer Buffer Control Ack Enable Control
Enable Control
1 Reset User Data
Counters Control
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Table 17 Command Module (PLC to Device) (Continued)

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1
2 Reserved
3
4 ECHO Register
5
6 Job Slot Number
7
8 Packet Sequence Number
9
10
11
12 Reserved
13
14
15

CommandData32 I0 Module

Module ID: 12
Submodule ID: 1
Access: Output
Output Size: 32 bytes

CommandData Modules allow for the user to control Job input parameters at runtime by updating
UserData.

Table 18 CommandData32 IO Module

Size . L.
Name Offset (Bytes) Description
User Control Global Header
Sequence | 0 4 Not currently used. Always be 0.
Number
Total 4 2 Total size in bytes of the User Data. This length value does not
Length include the 16 bytes taken up by the Global Header. The count

starts at User Data and includes all the bytes following it. It is
required that the Total Length value matches the length as
specified in the Job’s Industrial Ethernet User Data

configuration.
Reserved | 6 4 Not currently used. Can be 0.
Mode 10 1 Specifies the User Data format. This bit is 0 for Entry Mode and

1 for Raw Mode.
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Table 18 CommandData32 10 Module

Name Offset (Bs;tz:s) Description
Reserved | 11 3 Not currently used. Can be 0.
Count 14 2 Number of data entries in User data. The count should be 0 if

no data exists in User data. The count never exceeds 1 when
the mode is set to Raw.

User Data | 16 16 Actual User Data to be used. See User Data format in Table 7
and Table 8 based on the Chosen Mode.

CommandData64 10 Module

Module ID: 13
Submodule ID: 1
Access: Output
Output Size: 64 bytes

CommandData Modules allow for the user to control Job input parameters at runtime by updating
UserData.

Table 19 CommandData64 10 Module

Size o
Name Offset (Bytes) Description
User Control Global Header
Sequence | 0 4 Not currently used. Always be 0.
Number
Total 4 2 Total size in bytes of the User Data. This length value does not
Length include the 16 bytes taken up by the Global Header. The count

starts at User Data and includes all the bytes following it. It is
required that the Total Length value matches the length as
specified in the Job’s Industrial Ethernet User Data

configuration.

Reserved | 6 4 Not currently used. Can be 0.

Mode 10 1 Specifies the User Data format. This bit is 0 for Entry Mode and
1 for Raw Mode.

Reserved 11 3 Not currently used. Can be 0.

Count 14 2 Number of data entries in User data. The count should be 0 if

no data exists in User data. The count never exceeds 1 when
the mode is set to Raw.

User Data | 16 48 Actual User Data to be used. See User Data format in Table 7
and Table 8 based on the Chosen Mode.
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CommandData128 10 Module

Module ID: 14
Submodule ID: 1
Access: Output
Output Size:128 bytes

CommandData Modules allow for the user to control Job input parameters at runtime by updating
UserData.

Table 20 CommandData128 10 Module

Name Offset (B'S)jtz:s) Description

User Control Global Header

Sequence | 0 4 Not currently used. Always be 0.

Number

Total 4 2 Total size in bytes of the User Data. This length value does not
Length include the 16 bytes taken up by the Global Header. The count

starts at User Data and includes all the bytes following it. It is
required that the Total Length value matches the length as
specified in the Job’s Industrial Ethernet User Data

configuration.

Reserved | 6 4 Not currently used. Can be 0.

Mode 10 1 Specifies the User Data format. This bit is O for Entry Mode and
1 for Raw Mode.

Reserved | 11 3 Not currently used. Can be 0.

Count 14 2 Number of data entries in User data. The count should be 0 if

no data exists in User data. The count never exceeds 1 when
the mode is set to Raw.

User Data | 16 112 Actual User Data to be used. See User Data format in Table 7
and Table 8 based on the Chosen Mode.

Response 10 Module

Module ID: 21
Submodule ID: 1
Access: Input

Output Size: 32 bytes

40



PROFINET Interface

The response module provides status information and process state.

Table 21

Response Module (Device to PLC)

Bit 6 Bit 5 Bit 4 Bit 3
0 Error Error Results Results Results Trigger Trigger Job Status
Available | Overflow Overflow | Fragment | Available | Status Ready
1 User Data | Job Fail | Job Pass
Status
2 GPIO7 | GPIO6 GPIO5 | GPIO 4 GPIO3 | GPIO2 GPIO 1 GPIO 0O
3 GPIO9 | GPIO S8
4 ECHO Register
5
6 Active Job Slot Number
7
8 Error Code
9
10
11
12 Result Queue Count
13 Reserved
14 Results Job Slot Number
15
16 Result Sequence Number
17
18
19
20 Result Total Length
21
22 Result Fragment Number
23
24 Result Fragment Total Count
25
26 Result Mode
27 Result Status
28 Result Time
29
30 Result Count
31
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ResponseData32 10 Module

Module ID: 22
Submodule ID: 1
Access: Input
Output Size:32 bytes

ResponseData Modules provide the user with the resultant data associated with a Job run.

Table 22 ResponseData32 10 Module

Name Offset Size Description

(Bytes)

User Control Global Header

Sequence | 0 4 Not currently used. Always be 0.

Number

Total 4 2 Total size in bytes of the User Data. This length value does not
Length include the 16 bytes taken up by the Global Header. The count

starts at User Data and includes all the bytes following it. It is
required that the Total Length value matches the length as
specified in the Job’s Industrial Ethernet User Data

configuration.

Reserved | 6 4 Not currently used. Can be 0.

Mode 10 1 Specifies the User Data format. This bit is O for Entry Mode and
1 for Raw Mode.

Reserved | 11 3 Not currently used. Can be 0.

Count 14 2 Number of data entries in User data. The count should be 0 if

no data exists in User data. The count never exceeds 1 when
the mode is set to Raw.

User Data | 16 16 Actual Result Data provided by Job Run. Please see Table 10

and Table 11 for Result data structure based on mode
selection.

ResponseData64 10 Module

Module ID: 23
Submodule ID: 1
Access: Input
Output Size:64 bytes

ResponseData Modules provide the user with the resultant data associated with a Job run. 0 to 31 bytes of
data are defined in the table below.
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Table 23 ResponseData64 10 Module

FS Job Size _r
Result Offset (Bytes) Description

Sequence 0 4 The sequence number for the Results. This is tied to the Job

Number Sequence Number. A Job Sequence Number is a counter that
automatically increments every time a Job is run.

Total Length | 4 2 Total size in bytes of the Results Data. This length value does
not include the 16 bytes taken up by the Global Header. The
count starts at the beginning of Result Data and includes all the
bytes following it.

For multi-fragment results, this count would include the total
size of Result Data after stitching all the data fragments
together.

Fragment # 6 2 For multi-fragment results, this entry indicates which fragment
is the current fragment being provided. For non-fragmented
results, this entry will be set to 1.

Fragment 8 2 For multi-fragment results, this entry indicates how many total

Total Count
fragments make up the complete result.

For non-fragmented results, this entry is set to 1.

Mode 10 1 Specifies the Results Data format. 0 for Entry Mode, 1 for Raw
Mode.

Status 11 2 Provides the overall job status information. 0 for Fail, 1 for
Pass.

Time 12 2 In milliseconds, the time it took to run the Job.

Count 14 2 Number of data entries in the Results data. Count will be 0 if no
data exists in the Result data. Count will never exceed 1 when
Mode is set to Raw.

Result Data 16 48 Actual Result Data provided by Job Run. Please see Table 10
and Table 11 for Result data structure based on mode
selection.

ResponseData128 10 Module

Module ID: 24
Submodule ID: 1
Access: Input

Output Size:128 bytes

ResponseData Modules provide the user with the resultant data associated with a Job run.
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Table 24 ResponseData128 IO Module

FS Job Size e
Result Offset (Bytes) Description

Sequence 0 4 The sequence number for the Results. This is tied to the Job

Number Sequence Number. A Job Sequence Number is a counter that
automatically increments every time a Job is run.

Total Length | 4 2 Total size in bytes of the Results Data. This length value does
not include the 16 bytes taken up by the Global Header. The
count starts at the beginning of Result Data and includes all the
bytes following it.

For multi-fragment results, this count would include the total
size of Result Data after stitching all the data fragments
together.

Fragment # 6 2 For multi-fragment results, this entry indicates which fragment
is the current fragment being provided. For non-fragmented
results, this entry is set to 1.

Fragment 8 2 For multi-fragment results, this entry indicates how many total

Total Count fragments make up the complete result.

For non-fragmented results, this entry is set to 1.

Mode 10 1 Specifies the Results Data format. 0 for Entry Mode, 1 for Raw
Mode.

Status 11 2 Provides the overall job status information. O for Fail, 1 for
Pass.

Time 12 In milliseconds, the time it took to run the Job.

Count 14 Number of data entries in the Results data. Count will be 0 if no
data exists in the Result data. Count will never exceed 1 when
Mode is set to Raw.

Result Data 16 112 Actual Result Data provided by Job Run. Please see Table 10

and Table 11 for Result data structure based on mode
selection.
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Configuring Siemens S7 Communications

Register the GSDML File
Before the communication to the FS/VS Smart Camera can be configured, the GSDML file must be
registered with TIA Portal. This is done only once.
To register the GSDML file using TIA Portal:
1. In the project view menu, select: Options > Install General Station Description File (GSD).
2. Locate and select the FS/VS Smart Camera GSDML file.
3. Click Install.

— " NOTE: The GSDML file is found in the Industrial Ethernet Developer ZIP file under the PROFINET
=] folder.

Finding the Device and Configuring the Device Name

After enabling PROFINET protocol support as described in the Activating Industrial Ethernet section, the
FS/VS Smart Camera will only be accessible on the network through the PROFINET protocol. It is
recommended that after enabling the protocol you use TIA Portal to find all accessible devices and set the
PROFINET device name of the FS/VS Smart Camera.

To set the FS/VS Smart Camera PROFINET Device Name using TIA Portal:

1. From the TIA portal’s online access in the project tree, click the network adapter used to access the
device and click Update Accessible Devices to list all PROFINET devices on the network.

Figure 17 TIA Portal Project Tree

R .
~ @ Online access

““““ oY, Displaylide interlaces” """ TT T
» L_J} Intel(R) Ethernet Connection (2) 1219-1M ;]
v [ ] Intel(R) Dual Band Wireless-AC 8260 e,

§i? Update accessible devices

ﬁb Display more information
» [ plc_1.profinetinterface_1 [10.0.0.250]
» Em Accessible device [78-B8-D6-5C-6E-00]

If not previously configured, the FS/VS Smart Camera displays as an accessible device, and the MAC
address shown matches the one printed on the device label.

2. Click on the device you are configuring and click Online and Diagnostics to go online.

3. Select Functions and Assign PROFINET device name from the online properties menu. Fill out the
PROFINET device name field and click Assign name.
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Figure 18 Assigning a PROFINET Device Name
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Adding the FS/VS Smart Camera to the I/O Configuration

The controller must be added to the I/O configuration in the controller program to communicate with the
device.

__/‘ NOTE: The following steps assume a PLC and a PROFINET network are configured in the project and
=] the GSDML file is installed.

To add the FS/VS Smart Camera to the controller’s I/O configuration using TIA Portal:
1. Double click on Devices and Networks in the project tree and open the network view tab.

2. Find the FS/VS Smart Camera from the hardware catalog.

Figure 19 Hardware Catalog

v | Catalog
570

M Fiter  Profile: [<All-
» L@ Controllers
» [ HM
» :u PCsystems
» [ Drives & starters
4 _E. Network components
» :u Detecting & Monitoring
» [ Distributed /O
» [l Power supply and distribution
» [ Field devices
i '_E Other field devices
4 EﬂAdditional Ethernet devices
w [ PROFINETIO
’ :ﬂ Drives
» [ Encoders
] ZE Gateway
- :n o
w [ Zebra Technologies
w [ Industrial Smart Scanner
Ml 520
Il s40
W s7o
» [ Ident Systems
» [ sensors
» [ PROFIBUS DP

3. Select the appropriate model from the list and drag it into the network view. By default, the new device
is not assigned. Click on the text to assign a PLC port.

Figure 20 Network View

PLC_1 540
CPU 1516-3 PNI... 540 @
PLC_1

{PNNIE_1 | |

47



PROFINET Interface

4. Next, double-click the device in the network view. The Device Overview tab displays the module 1/O
data mapping. By default, Command_1 and Response_1 are set to slots 1 and 3, respectively. Drag the
desired size for CommandData and ResponseData from the hardware catalog over to slots 2 and 4.

o IMPORTANT: The same size should be selected for both CommandData and ResponseData.

Figure 21 Device Overview
J Device overview |
{ - Module Rack Slot | address  Q address Type St ‘ Catalog
¥ 5S40 0 0 5S40
Liitistioce L ik 10 @ Fiter  Profie: [<All>
Command_1 ] 1 0..31 Command r— i
» _@ Head medule
CommandData32_1 0 2 32..63 CommandData32 r
« |l Module
Response_1 o 3 0..31 Response [l P
L ResponseData32_1 o 4 32..63 ResponseData32 [l CommandDatadd

[. CommandData64
Il ResponseData128
Il responseData32
[ch:pun::DataGd

5. From the device view, double-click the device module to view device properties. The Ethernet address
properties allow users to set the PROFINET device name the project expects to find the device using.

N= address if it is found on the network.

Figure 22 General Device Properties
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Fixed Scanner Function Block (FB)
The Fixed Scanner Function Block provides a simple abstraction for handling fixed scanning jobs. The
Function Block supports the following:
* Intuitive control of multiple Zebra Fixed Industrial Scanners.
e User friendly naming of Input and Output parameters.
* The automatic stitching together of barcodes and/or data larger than 464 bytes using fragmentation.

¢ Extraction of Fixed Barcode Structure data into easy-to-use user defined types, including support for
Manycode, which multiple barcodes are parsed and provided in an array.

Creating a Project that uses FB_FixedScanner

To obtain the Function Block Global Library, unzip the Industrial Ethernet Developer Zip file
(CAAFSS00-001-xxxB0.zip). The exported Global Library file is found under the PROFINET and TIA15_1
folder. (FB_FixedScannerLibV5.zal15_1).

1. Create a new project by launching the TIA Portal 15.1 or higher and choose to create a new project.
Next, open the Project View. From the Project View, click Add new device from the project tree and
select the PLC being used.

__/‘ NOTE: Users can also select the Unspecified version of your PLC and use the detect logic to assign
“=] it to the correct hardware. Click detect and assign the PLC found on your network.

Figure 23 Unspecified PLC Version

NewProject » PLC_1 [Unspecific CPU 1500]

& Topology view
& [PLC_1 [Unspecific cPu1500] [=] &) 1 [dg| B [IE] @ ¢
v v w
0 o 1 2 3 4 5 6

Rail_0

The device is not specified.
-p Please use the Ha e cata o specify the CPU,
—p or detect the configuration of the connected device.

2. Add the FS/VS Smart Camera to your project by clicking Devices and networks from the project tree.
From the Hardware Catalog window, search for Zebra. Under Other Field devices and /O, find the
appropriate model for the fixed scanner.
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3. Next, drag and drop the model to the Network View window. Assign the fixed scanner to the PLC by
clicking Not assigned and select the appropriate PLC network port to be used while in the Network

View tab.

Figure 24 Devices and Networks
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4. Configure the device by clicking the Device View tab. From the Properties window, set the appropriate
PROFINET device name and IP address for use within the project.

Figure 25 Properties Window
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5. Assigning Data /O to the fixed scanner. Assign CommandData and ResponseData modules to the
fixed scanner by using the Device Overview tab. This is where the device will reside in I/O space.

ResponseData should match.

IMPORTANT: Take note of | and Q address locations and size. The size for both CommandData and
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Figure 26 Device Overview
i R R N

|E Topology view ]|Eg'h Network view ||ﬂf Device view | Options
J Device overview ‘
e ff . Module Rack Slot | address  Q address Ty... 2 | Catalog
¥ 540 0 0 540 | Zebrs ﬁl.tg
b Interface 0 0 X1 S40 N @ riter [A> [+)
Command_1 0 1 0..31 Gol . E—— i
= ~ [l Head module
ommandData64_1 0 2 32..95 Co 540
: Response_1 0 | 0N Re... r
v i Module
B ResponseData6d_1 0 4 3295 Re m = iy e
4 2
= m CommandData32
[. CommandData64
u ResponseData128
Il ResponseData32
E ResponseDatab4
|

6. To import the Global Library Function Block (FB_FixedScannerLibVx.zal15_1) to the project, select
Global Libraries and Retrieve Library... from the Options menu. Next, browse to the
FB_FixedScannerLibVx folder and select FB_FixedScannerLibVx.al15_1 to load it into the project.

Figure 27 Global Libraries Function Block
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7. Copy the Library contents to the project. Program Blocks, PLC tags, and PLC data types are to be
copied to their respective locations within the project. For Program Blocks, it is only necessary to copy
over the size of the Function Block that matches the CommandData and ResponseData sizes.

IMPORTANT: Adjust FixedScannerTagTable to match the appropriate | and Q addresses of the fixed
scanner as displayed in the Device Overview tab.

Figure 28 Tag Table
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i Name Data type Address
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3 <40 » Response “ResponseType” %I0.0
| < » ResponseData "ResponseDataType” %I32.0
5 Add new

8. Modifying the Function Block (FB). By default, the FB is created with support of up to 5 barcodes with a
data size of up to 512 bytes long and Total Max data of a single result is 2560 Bytes. Since this may not
match your use case, these sizes can be modified. This step is optional.

9. Creating ladder logic using the Function Block (FB). To create ladder logic using the Function Block,
add the Fixed Scanner Function Block to the Main program by clicking on the empty box and adding it
to Network 1 rung. Replace the empty data with the FB_FixedScanner function block type. This will
prompt necessitate the creation of a DataBlock for it.

10. Click OK to create a DataBlock.

11. Next, connect Command, CommandDataxx, Response, and ResponseDataxx to the tags from the
FixedScannerTagTable. Add tags for the User Defined Data Types: ResultStatus, BarcodeData,
RawData, and UserDataxx.
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Figure 29 Adding Tags
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12. Loading the project and verifying communication. Load the project by performing a compile and
download to the device. Use the monitor feature to see the runtime values from the fixed scanner. To
verify that the communication is working as expected, modify the value in EchoRegCtrl by mapping it to
a memory location tag (%MWx.x). The EchoRegStatus register should automatically match the control
value if the device communication is working.

Figure 30 Perform Compile and Download Icon
)

Using the Fixed Scanner Function Block

Typical usage sequence is defined as follows:

1. Set the current Job to be active by setting JobCtrl to 1.

Enable Trigger control by setting TriggerEnableCtl to 1.

Check that TriggerReady bit is true.

Enable Result Buffering on the device by setting ResultBufferCtrl to 1.

Trigger the job to run by toggling Trigger from 0 to 1.

Check that WaitingForResultsAck is set to true to indicate that Job results are available.

Act on result data in provided by ResultStatus, RawData, and BarcodeData.

© N o a > 0 DN

Clear WaitingForResultsAck by toggling ResultsAck from 0 to 1.
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This chapter provides information about using the Modbus TCP interface to send and receive data from
the FS/VS Smart Camera. The Modbus TCP interface supports Modbus TCP server functionality. The
device can receive, or be the target of, I/O connections from a Modbus TCP client, but is not able to
originate connections itself.

Modbus Register Locations

The Modbus TCP interface provides access to the registers that hold parameters and data. Command
registers can be written while Response registers are read only. The following tables list all of the
addressable locations available on the fixed scanner.

NOTE: In the above sections, size field is described in byte format. Modbus registers are 16 bits (2
bytes), the registers are (size/2) for each module.

Table 24 Modbus Register Locations

Offset (0x)
Access Access Address Holding Size A
e Code Function Space Regular (Bytes) Description
Location
Command | 16 Write Holding 1000 (41000) 16 Allows PLC to control
Multiple device and generate
Registers triggers.
Command | 16 Write Holding 1100 (41100) 250 Used by PLC to
User Data Multiple change Job input
Registers parameters
Response | 3 Read Holding 2000 (42000) 16 Provides PLC with
Holding status information from
Registers the device.
Response | 3 Read Holding 2100 (42100) 250 Provides PLC with
Data Holding results data associated
Registers with a specific Job run.
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The command registers provide control over the FS/VS Smart Camera. The following table describes the

Modbus TCP Interface

Command Registers Mapping

byte and bit locations of the controllable features.

Table 25 Command Registers Mapping

Byte Bit 7 Bit 6 Bit 4 Bit 3
0 Error Error Results Job Slot Results Trigger Trigger Job
Ack Buffer Buffer Control Ack Enable Control
Enable Control
1 Reset User Data
Counters Control
2 Reserved
3
4 ECHO Register
5
6 Job Slot Number
7
8 Packet Sequence Number
9
10
11
12 Reserved
13
14
15

E/I‘ NOTE: See Modbus Register Locations on page 54 for a description of each field and their usage.

Command Data Registers Mapping

Command data is an array of bytes that allow for runtime changes to Job input parameters based on the
Jobs Industrial Ethernet User Data configuration.

Table 26 Command Data Registers Mapping

Size

Name Offset (Bytes)

Description

User Control Global Header

Sequence | 0 4 Not currently used. Always be 0.

Number

Total 4 2 Total size in bytes of the User Data. This length value does not
Length include the 16 bytes taken up by the Global Header. The count

starts at User Data and includes all the bytes following it. It is
required that the Total Length value matches the length as
specified in the job’s Industrial Ethernet User Data
configuration.
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Table 26 Command Data Registers Mapping

Size o
Name Offset (Bytes) Description

Reserved | 6 4 Not currently used. Can be 0.

Mode 10 1 Specifies the User Data format. This bit is 0 for Entry Mode and
1 for Raw Mode.

Reserved 11 Not currently used. Can be 0.

Count 14 Number of data entries in User data. The count should be 0 if
no data exists in User data. The count never exceeds 1 when
the mode is set to Raw.

User Data | 16 234 The actual User Data being. See the User Data formatting in
Table 7 and Table 8 based on the specified mode.

Response Register Mapping

The response module provides status information and process state. The following table provides byte and
bit locations for reading data from the FS/VS Smart Camera.

Table 27

Response IO Module - Byte and Bit Locations

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1
0 Error Error Results Results Results Trigger Trigger Job Status
Available | Overflow Overflow | Fragment | Available | Status Ready
1 Job Fail | Job Pass
2 GPIO7 | GPIO®6 GPIO5 | GPIO4 GPIO3 | GPIO2 GPIO 1 GPIO O
3 GPIO9 | GPIOS
4 ECHO Register
5
6 Active Job Slot Number
7
8 Error Code
9
10
11
12 Result Queue Count
13 Reserved
14 Results Job Slot Number
15

Response data is an array of bytes that provide results for a given Job currently being run. The result data

Response Data Registers Mapping

is based on the Industrial Ethernet Result Configuration set in the Job.
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Table 28 Response Data Registers Mapping

Size o
Name Offset (Bytes) Description

Results Status Global Header

Sequence 0 4 The sequence number for the Results. This is tied to the Job

Number Sequence Number. A Job Sequence Number is a counter that
automatically increments every time a job is run.

TotalLength | 4 2 Total size in bytes of the Results Data. This length value does
not include the 16 bytes taken up by the Global Header. The
count starts at the beginning of Result Data and includes all the
bytes following it.

For multi-fragment results, this count would include the total
size of Result Data after stitching all the data fragments
together.

Fragment # 6 2 For multi-fragment results, this entry indicates which fragment
is the current fragment being provided. For non-fragmented
results, this entry is set to 1.

Fragment 8 2 For multi-fragment results, this entry indicates how many total

Total Count fragments make up the complete result.

For non-fragmented results, this entry is set to 1.

Mode 10 1 Specifies the Results Data format. 0 for Entry Mode, Set to 1 for
Raw Mode.

Status 11 1 Provides the overall job status information. Set to 0 for Fail, 1
for Pass.

Time 12 2 In milliseconds, the time it took to run the Job.

Count 14 2 Number of data entries in the Results data. The count is set to 0
if no data exists in the Result data. The count does not exceed
1 when Mode is set to Raw.

User Data 16 234 Actual Result Data is provided by Job Run. See Table 10 and
Table 11 for the Result data structure based on the specified
mode.
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Typical Use Case for Triggering a Job

Set the current Job to be active by setting JobCtrl to 1.

Enable Trigger control by setting TriggerEnableCtl to 1.

Check that the TriggerReady bit is true.

Enable Result Buffering on the device by setting ResultBufferCtrl to 1.

Trigger the job to run by toggling the Trigger from 0 to 1.

Check that the ResultsAvailable bit is set to true to indicate that job results are available.

Read in the Response and Response Data.

©@ N o o kb=

Clear the ResultsAvailable bit by toggling ResultsAck from 0 to 1.
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The following table provides a list of potential Error Codes that be received by the PLC.

Table 29 Error Codes List

Error Code Description

0030064 Service Error: Task Cleanup failure

0030065 Service Error: Failed to unload Industrial Ethernet service
0030066 Service Error: Failed to unload Industrial Ethernet service
0030067 Service Error: Failed to push command to Industrial Ethernet core
0030068 Job Error: Failed to load job into job slot

0030069 Job Error: Failed to load currently active job

003006A Job Error: Failed to load last valid job

003006B Job Error: No valid job to load

003006C Job Error: Failed to load job

003006D Network Error: Unable to receive data

003006E Network Error: Invalid assembly ID for response data
003006F Network Error: No response packet

0030070 Network Error: Malformed data

0030071 Memory Error: Invalid buffer for reading result

0030072 Memory Error: Failed to allocate memory for job result
0030073 Memory Error: Failed to allocate memory for decode data
0030074 Memory Error: Failed to assign decode data

0030075 Memory Error: Failed to push result buffer

0030076 Memory Error: No task slots available

0030077 Memory Error: Failed to create command process thread
0030078 Memory Error: Failed to allocate memory for command data
0030079 Memory Error: Failed to initialize command processing task
003007A Memory Error: Receive response not initialized properly
003007B Internal Communications Error: IPC interface not found
003007C Internal Communications Error: Call failed
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Table 29 Error Codes List (Continued)

Error Code Description

003007D Internal Communications Error: Interface Error
003007E Internal Communications Error: Invalid Command Handle
003007F Internal Communications Error: Unknown
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