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PREFACE

ABOUT THIS MANUAL

This User Manual (UM) provides users with information on how to use the communica-
tion protocol. Other publications associated with this product can be downloaded free
of charge from the website listed on the back cover of this manual.

performing any kind of operation both on the PLC and the Laser Marker. In
case of any doubts, please contact your local Datalogic Technical Support
or fill in the Support Web form on the Datalogic website.

U NOTE: Datalogic recommends to read this User Manual carefully before

This User Manual has been developed for PLC programmers who intend to connect a
Datalogic Laser Marker to a PLC via ProfiNet 1/O, in order to handle the Laser Marker
and its operations following the flow of the Production Chain.

All the screenshots and tests made as a reference for the creation of this User Manual
were made using the following versions of HW and SW:

ELEMENT USED VERSIONING

Siemens™ S7-1200

CPU 1214C DC/DC/DC

Article no. 6ES7 214-1AG31-0XB0
Firmware rev. 3.0

PLC programming SW tool  TIA Portal v.13 SP1
Datalogic Laser Marker Arex™ 420 AF
Lighter™ Suite version Lighter™ Suite 9.1.0

PLC
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PREFACE

Manual Conventions

The symbols listed below are used in this manual to notify the reader of key issues or
procedures that must be observed when using the laser marker:

NOTE: Notes contain information necessary for properly diagnosing,
repairing and operating the laser marker.

CAUTION: This symbol advises you of actions that could damage equipment
or property.

WARNING: This symbol advises you of actions that could result in harm or
injury to the person performing the task.

B B> <

TECHNICAL SUPPORT

Support Through the Website

Datalogic provides several services as well as technical support through its website. Log
on to (www.datalogic.com).

For quick access, from the home page click on the search icon @, and type in the name of
the product you’re looking for. This allows you access to download Data Sheets, Manu-
als, Software & Utilities, and Drawings.

Hover over the Support & Service menu for access to Services and Technical Support.

vi PROFINET I/0 SOATALOGIC



CHAPTER 1

SETUP OVER PROFINET 1/0
NETWORK

dedicated Lighter™ SW License. Please contact your DATALOGIC Sales

B NOTE: Embedded PrefiNet 1/0 connection is available only after activating a
Representative or distributor to purchase one.

U NOTE: Embedded ProfiNet I/0 is available starting Lighter™ Suite 9.1.0.

In order to have ProfiNet I/O connection between the PLC and the Datalogic Laser
Marker, it is necessary to set up both elements: this chapter wants to show the neces-
sary steps and the choices which the PLC programmer can make according to his needs,
in order to have communication between the two ProfiNet I/O devices.

CONFIGURING THE LASER MARKER FOR USE OVER PNIO

Some operations must be performed on the Laser Marker to make it work on a Profinet
I/0 network: the PLC programmers will have to assign a Device Name to each Laser
Marker and if necessary, make some changes to the firewall rules; moreover, according
to its application, the user will have to choose the size of the input and output memory
areas. These settings are described in the following paragraphs.

Basic network settings of Laser Engine

The Datalogic Laser Marker can be discovered on a ProfiNet |/O network only if a num-
ber of parameters on the Laser Marker and on the PLC match. The parameters which
should match are the following:

e Device Name
e Size of Input and Output memory maps

The Device Name of the Laser Marker can be changed following these steps:

GOATALOGIC USER MANUAL 1



SETUP OVER PROFINET 1/0 NETWORK

1. Open 'Laser configuration' by clicking the icon in the Laser Interface window:

t
- (i) alh

& Laser READY @

Troubleshooting

Marking Time:

Documents  Projects

File name
2 Document!

- |Ext:
xip

Q Q

ZoomIn  Zoom Out

Q Off Preview MARVIS

Zoom Doc -—"—

Text

2. Once the Laser Configurator is open, select the 'Network' voice of the menu from
the left side of the interface and the Device Name can be found under the voice

'Device Network Name'.

General Labooth
Scanner Device Network Name lasermarker
Laser

TCP Server
Field Orientation
Correction Port Number 2709
Aiming Ethemet/P
Input/ Output Network Adepter | Ethernet
WMarking on the Fly

Profinet
Network
MARVIS Network Adepter | Ethernet 2
Distance Sensor InputMemory Sz | 254
Service Output Memory Sze | 254

Media Status Connected

I

DHCP Settings Specfy TP address manually

1P Address 192.168.3.10

255.255.255.0

Please follow these rules when
selecting the Device Name:

1. Use only Alphanumerical
characters ('a'...'z' and
'0"...'9"), excluding capital
letters, '-'and "'

2. The Device name must
begin with a letter
(‘a'...'z")

Ethernet 3
Media Status Disconnect ted

3. The 'Input Memory size' and 'Output Memory size' have to be set also inside the
'Profinet' section, choosing from the 3 possible sizes expressed in Bytes (64, 128

8 Loser Configuration
Gen Network
Scanner Device Network Name [lasermarker
Lase
TCP Server
Field Orientation
Correction Port Number 279
Aiming Ethernet/p
nput/ Qutect Network Adapter | Ethemet.
Marking on the Fly
Profinet
Network
MARVIS Network Adspter | Ethemet 2.

Distance Sensor Input Memory Size | 254

Senvice Output Memory Size | 254

Ethernet
Media Status Disconnected
Ethernet 2
Meda Status Connected
DHCP Settings Specfy TP address manualy

192.168.3.10

255.255.255.0
Default Gateway

Preferred DNS Server

Alter \Ii DNS Server

Ethernet 3

Meda Status Disconnected

Datalogic recommends to use
the same size for Input and Out-
put Memory Maps.

Moreover, depending on the
size of each Memory map cho-
sen, the Response/Request
Data Field will be able to con-
tain a limited amount of data
requested by the command
which is needed in this applica-
tion (e.g. by choosing a 64 byte
Output Memory Area, the PLC
will only have 8 bytes, equal to
8 characters, to point the name
of the marking layout when exe-
cuting a 'Open Document from
Device' command)

2 PROFINET I/0
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CONFIGURING THE LASER MARKER FOR USE OVER PNIO

4. Once these parameters have been set, press 'Apply' followed by 'OK'.

NOTE: The network adapters in Control Panel > Network Connections must
not be renamed.

GOATALOGIC USER MANUAL 3



SETUP OVER PROFINET 1/0 NETWORK

Advanced network setting of the Laser Marker

All Datalogic Laser Markers are controlled by the Windows Firewall; in order to establish
a ProfiNet I/O connection between the PLC and the Laser Marker, the user should allow
all Inbound and Outbound traffic regarding "L.aserEngine . exe".

Check that the firewall settings are correct and that the Inbound and Outbound rules
regarding "LaserEngine.exe" are present, otherwise follow the procedure below:

NOTE: A major Lighter™ Suite upgrade requires modification of the firewall
Inbound and Outbound rules regarding "LaserEngine.exe" due to the
change of the “LaserEngine.exe” folder.

On a system running Windows 10, disable system protection (see laser marker User's
Manual -> Disable the system protection.)

CAUTION: When the System Protection is disabled the system is not pro-
tected against disk corruption or malware attacks. Disable the protection
only for the time necessary to make disk changes.

- Wait for the operating system to restart

- Check that the System protection is disabled (red icon):

Protection state

1. Go to Control Panel -> Windows Firewall and then select 'Advanced settings'.

=il

éev |ﬂ ~ ontrol Panel ~ All Control Panel Tkems - Windows Firewall v & I Sesrch Control Panel @‘

File Edit Wiew Tools Help

Control Panel Home

Allove a program or feature
through windows Firewall
'?;' Change notification settings
'?;' Turn windows Firewall on ot off

#) Restore defaults

'?;' Advanced settings

Troubleshoot my network

See also

Metwork and Sharing Center

@

Help protect your computer with Windows Firewall

‘windows Firewall can help prevent hackers or malicious software from gaining access to your computer through the
Internet of a network,

How does a firewall help protect my computer?

what are network locations?

l '@ Home or work (private) networks Not Connected j|
l '@ Public networks Connected ﬂ
Metworks in public places such as airports or coffee shops

windows Firewal state: on

Incoming connections: Elock all connections to programs that are not on the list of

allowed programs

Active public networks: 7 Unidentified netwark

Motification state: Matify me when Windows Firewall blocks a new program

4 PROFINET /0
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CONFIGURING THE LASER MARKER FOR USE OVER PNIO

2. New Inbound and Outbound rules need to be set for the 'LaserEngine.exe'
program: click on 'Inbound Rules' and then select 'New Rule...".

dows Firewall with Advanced Security —[3l x|

Fle Action Yisw Help

le=2E=]
R e e %m& Group ~ Profile | Enbled | Action | o+
Connection Security Rules Enable Echo Ping Relquest A:: ‘fes A::DW e
i LaserEngine Control Al ‘fes Allows e
= Menitering (@ LsserEngine Contral all Ves Allowr ne || T Filter by Profile 4
%LaserEngma Ethernet Protacol Al Yes Aot || T Fier by state N
LaserEngine Signal Al Yes Hlow e .
@LaserEngma Transfer Al Yes Allow % T Fiker by Group 4
.BITS Peercaching (Content-In) BITS Peercaching Al Mo Allows T, Wiet) »
@ EITS Peercaching (RPC) BITS Peercaching Al e Allow Pl
(@ &S Peercaching (RPC-EPMAR) BITS Peercaching Al No Allow [ Refresh
@ BITS Peercaching (wSD-In) BITS Peercaching Al No Allow Pl Export List..,
.Bran[h[a[h& Content Retrieval (HTTP-In) BranchCache - Content: Retrie... Al Mo Allows e Help
BranchCache Hosted Cache Server (HTTP-In)  BranchCache - Hosted Cache ... all Mo Allows e
@ Branchcache Peer Discavery (WSD-In) BranchCache - Peer Discavery... Al No Hlow [
(@fCore Nebworking - Destination Unreachabls (ICMPvE-Ing |tworking Al Ves Allow P
@Core Mebwarking - Destination Unreachable ... Cors Metworking Al Yes Allow 3
@Core Mebwarking - Dynamic Host Configurati...  Core Networking Al Yes Allow i
(@) cCore Netwarking - Dynamic Host Canfigurati,,.  Core Netwarking Al Yes Allow Pl
(@) cCore Netwarking - Internet Group Managem... Core Netwarking Al Ves Allow [
(@) Core Netwarking - IPHTTPS (TCP-In) Core Metworking Al Ves Allow [
(@) Core Networking - TPv6 (TPve-Tn) Core Metworking Al Yes Alow [
(@) Core Networking - Multicast Listener Done (L. Cars Networking Al Yes Hlow [
() Core Nebworking - Multicast Listener Query (... Care Networking Al Yes Hlow [
(@) Core Nebworking - Multicast Listener Report ... Care Networking Al Ves Allow [
@Core Mebwarking - Multicast Listener Repark .., Cors Networking Al Yes Allow 13
@Core Mebwarking - Meighbor Discovery Adve...  Core Networking Al Yes Allow 3
(@) core Netwarking - Neighber Discovery Solicit...  Core Netwarking Al Ves Allow [
(@) Core Netwarking - Packet Too Big {ICMPvé-In)  Core Networking Al Ves Allow e
(@) Core Netwarking - Parameter Problem (ICMP... Core Networking Al Ves Allow [
(@) Core Networking - Router Advertisement (IC.... Core Nefworking Al Yes Alow e
(@) Core Networking - Router Sclicitation (ICMP...  Care Networking Al Yes Hlow [
(@) Core Networking - Teredo (UDP-Tn) Care Metworking Al Yes Hlow [
(@) core Networking - Tims Excseded (ICMPv6-In)  Core Metwarking Al Ves Allow P
.D\smbuted Transaction Coordinator (RPC) Distributed Transaction Coardi. Privat... No Allow i
.D\smbuted Transaction Coordinator (RPC) Distributed Transaction Coardi. Domain ~ No Allow i
4 | i | K1 _’l_l

\
] | ]

T -5 @ W L g 12k mE

3. A Wizard GUI will guide you through the procedure: select 'Program’.
x|

Rule Type

Select the type of firewall rule to create.

Steps:

& Fule Type Wwhat type of rule would you like to create?

@ Protocol and Ports
Action & Program
Frafile Fiule that controls connections for a program.
[E i Port

Rule that controls connections for a TCP or UDP port.
" Predefined:
BITS Peercaching J

Fiule that control: connections for a Windows experience.

" Custom
Custom rule.

Learn more about rule ypes

< Back | MNest > I Cancel

USER MANUAL 5



SETUP OVER PROFINET 1/0 NETWORK

4. In the Program And Services tab, browse towards the 'LaserEngine.exe'
application (C:\Program Files (x86)\Lighter\X.x)

et Proper! _I
Pratacol: and Parts | Scope | Advanced I Users I
General Programs and Services I Computers

& Thiz progranm:

IXF'rcbramFiIes%\Lighter\?.2\LaserEng| Browse... ||
Services
; Specify the services ta which this ule Settings. |
""":.z applies.

Frograms
|7 &l programs that meet the specified conditions

1 Learm more about programs and services

ak. I Cancel Apply

@ Open X
« v 4p| » ThisPC » OS(C:) » Program Files (x86) » Lighter » 9.1 ) Search 9.1 o
Organize » MNew folder
~
Mame Date modified Type Size ~
3 Quick access HTIEYEIUIgL e FiE e
—— mediaservice File folder
£ This PC platforms File folder
) 3D Objects playlistformats File folder
I Desktop printsupport File folder
Documents Resources File folder
‘ Downloads sqldrivers :21 PM File folder
J’ Music styles 221PM File folder
tools File folder
[&] Pictures X o
ﬂ assistant.exe Application 1,117KB
B Videos [ DlogSrv-x86.exe Application 761 KB
= 0s(@) [&] LaserController.exe 11/13/2025 Application 76 KB
- DATA(D:) itor.exe 11/19/2023 10 Apolication 19,552 KB
= Network &3 LaserEngine.exe 11/18/2025 4:07 PM Application 14,292 KB |
- aserlnierface.exe 10723/ 4025 Application Y459 KB
uninstall.exe 11/13/2025 Application 198 KB v
File name: | LaserEngine.exe v| Programs (*.exe) ~

6 PROFINET I/0 SOATALOGIC
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CONFIGURING THE LASER MARKER FOR USE OVER PNIO

5. Select 'Allow the connection’, then press 'Next'.

* Mew Inbound Rule Wizard b

Action

Specify the action to be taken when a connection matches the conditions specified in the rule.

Steps:

Rule Type

Protocal and Ports

Action

Profile

M ame

wihat action should be taken when a connection matches the specified conditions?

&+ Allow the connection

Thig includes connections that are protected with IPgec as well az thoze are not.

" Allow the connection if it is secure

Thizg includes only connections that have been authenticated by using |IPsec. Connections
will be secured uzsing the zettings in |Psec properties and rules in the Connection Security
Fiule node.

Custamize... |

" Block the connection

Learn more about actions

< Back I Mext » I Cancel

6. Select 'Domain’, 'Private' and 'Public’, then press 'Next'.

* New Inbound Rule Wizard x|

Profile

Specify the profiles for which thiz rule applies.

Steps:

Rule Type
Protocol and Parts
Action

Profile

M ame

When does this rule apply?

¥ Domain
Appliez when a computer is connected to its corporate domain.

'ﬂ Private

Applies when a computer is connected to a private network location.

¥ Public

Applies when a comeuter iz connected toa public netwark location.
—

Learn mare about profiles

< Back | Mext > I Cancel

USER MANUAL 7



SETUP OVER PROFINET 1/0 NETWORK

7. Give this rule a recognizable name.

# New Inbound Rule Wizard

Name

Specily the name and descripion of this rule.

Steps:
@ Rule Type
@ Progiam

@ Action

Name:

@ Pidfile
[LaserEngine Inbound
= Name

Deescriplion [oplional

¢Back [ Fneh |

Cancel

8. Now the Outbound rule must be set, making sure that all connection would be
allowed also in an Output direction. Basically, the procedure must be repeated
from point 2 to point 7, selecting 'Outbound Rules' at point 2 of the procedure.
Once this is done, the created input and output rules will be seen along with all

the other firewall rules.

To make all these settings permanent on the Laser Marker, please follow this procedure:

- Close all the open windows

- Enable system protection (see laser marker User's Manual -> Enable the system

protection...)

CAUTION: When the System Protection is disabled the system is not pro-

tected against disk corruption or malware attacks.

- Wait for the operating system to restart

- Check that the System protection is enabled (green icon):

8 PROFINET I/0
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CONFIGURING THE LASER MARKER FOR USE OVER PNIO

Set Laser Engine in remote mode

To activate ProfiNet I/O communication on the Datalogic Laser Marker side, it is suffi-
cient to set Laser Engine in Remote Mode, by clicking on the indicated Push Button from
the Laser Interface GUI:

= "l I Laser READY @
i illih
Axes evice Info Statistics
& v Marking Time: Q Q Q Off Preview MARVIS
> Zoomin  ZoomOut  Zoom Doc -

To Remote Mode

= File name ~ Ext
To Auto Mode B
‘& Document! xlp

£
Start Marking
L

Start Limits

Text

In order to have the Laser Engine starting in Remote Mode also after the Laser Marker
has rebooted, enable 'Start in remote mode' from the Laser Engine icon in the Windows
tray bar.

Laser Interface

Start in auto mode
Start in remote mode
External C-Box '

Quit

When in Remote Mode, the Laser Interface GUI will look like this (having all the Push
Buttons disabled except for the one which brings Laser Engine back to Local Mode).

t Laser READY @
i 0 all

Axes. Device Info Statistics

£~ Marking Time: Q Q a Off Preview MARVIS
- ZoomIn  ZoomOut  Zoom Doc -
To Local Mode
Doc ot
File name -~ Ext

User Management

=

GOATALOGIC USER MANUAL 9



SETUP OVER PROFINET 1/0 NETWORK

Disabling the WinSAT task

WinSAT is a Windows Scheduled Task, which is executed weekly every Sunday at 1 AM
(by default, on our Embedded PCs): more information about this task can be found at
the following link https://en.wikipedia.org/wiki/Windows_System_Assessment_Tool

The execution of this Task can create issues to the Laser Marker during communication
with PLC, as it interferes with the communication stacks which are included inside
Lighter: because of this, if the Laser Marker is going to be connected to the PLC via Prof-
iNet 1/O, Ethernet IP, TcpServer, the user must manually disable this scheduled task, so
to be sure that the PC on board the Laser Marker doesn't execute such task.

Check that the Laser Marker has the WinSAT task disabled. If not, follow these steps:

- Disable system protection (see laser marker User's Manual -> Disable the sys-
tem protection...)

CAUTION: When the System Protection is disabled the system is not pro-
tected against disk corruption or malware attacks. Disable the protection
only for the time necessary to make disk changes.

- Wait for the operating system to restart

- Check that the System protection is disabled (red icon):

1. Open the 'Administrative Tools' from the Control Panel:

Bl All Control Panel Items (o] x|
<_> <_) @ - Control Panel = all Control Panel Ikems = - I@II Search Control Panel @‘

Adjust your computer’s settings Wiew byt Small icons ¥

P Action Cenker Administrative Tools @ AutoPlay

@ Backup and Restore %&l BitLocker Dvivdadministrative Tools anagement
e (Configure administrative settings For your

@ Credential Manager - Date and Timacomputer, Programs

[ Deskiop Gadgets 5 Device Manager E';;S Dervices and Prinkers

S pisplay
4 Fonts
Inkel® HD Graphics
Location and Other Sensors
Notification Area Icons
Bl personalization
Programs and Features
[@ Remotespp and Desktop Connections
1B Syskem
.9?4 User Accounts

‘Windows Mobility Center

'@' Ease of Access Center
ﬂ@ Hormetroup

Internet Cptions

¥ Mouse

&) Parental Contrals

l:l::l Phone and Modem

Fel Recovery

% Sound

i Taskbar and Start Menu
a Windows Card3pace

1 windows Update

10 PROFINET I/0

Folder Options
ﬁ, Indexing Options
222 Keyboard
:‘: Metwork and Sharing Center
B Performance Information and Tools
3 Power Options
# Region and Language
@ Sync Center
[ Troubleshooting

0 Windows Firewall

SOATALOGIC
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CONFIGURING THE LASER MARKER FOR USE OVER PNIO

2. Select the 'Task Scheduler':

—— e —
i
|O'o ] = Conkrol Panel = AF Corgrol Panel Ttems = Administrative Tools - m] Search Administrathes Tools ﬂ
Crganize * |m " Open Hs=

R Name - | ke medified | rype [ 5= | |I

B Desitep A Componenk Services 11/9/2016 2:184M  Shortout ZKE

. Dowinloads (A7 Computer Managerent L1/9/2016 2:15 88 Shortod 2B

il Recenk Plaas {5 Connection Manager Administration kit ILf9[2016 2:16 A Shortek 2KB

3 Libraiss 75 Data Sources (ODBC) LLj9/2016 2:18 AW Shorto 2KB

+) Documents @_,J Ewent Yiewer LLf9/2016 2:18 AM Shiortouk ZKB

J‘. Music {R8 Inbernet Information Services (II5) 6.0 Mana...  L1{3/2016 2:17 AM Shuorkouk ZKD

|ie=! Pickures |‘E§_ Inkernat Information Services (115) Manager 11f9f2016 2:17 AM Showrbot ZKB

B videos [k, I5Cst tritiakor L1[9)2016 2118 AM Shortouk ZKE

P Conputer |!=3 Local Security Palicy L1[9/2016 2:18 AM Shortouk ZFKB

3 & os(ca (#1 Performance Monitor L1f9/2016 2:15 AM Shorbouk ZKB

s DATA (D2) [ Brink Management L9016 2:15 AW Shortou 2KB

o STORE M GO (Fi) [& Scan Management L1f9/2016 2:17 &M Shortouk ZKB

(@1 Services for Metwork Fie System (KFS) 1149/2016 2:18 AM Shorkouk ZKB

W Network [ Services LLf3/2016 2:15 AM ShortoLk ZKB

@ Sysbem Configuration VL9016 2:18 AM Shorbouk ZKB

rﬂ ‘Wwindows Firewal with Advanced Seowriy L1faf2m1e 2:17 AM Z2KB

|6 indows Memoey Diagnostic LLJ3f2016 2018 A 2KB

3. Follow the filepath Task Scheduler (Local)\Task Scheduler Library\Microsoft\Win-
dows\Maintenance and check WinSAT. If the Status is 'Ready', then right-click on

the WinSAT task and select 'Disable’.

@ Task Scheduler o =] ]
Fle Acton Wiew Help
&= |7md
O S‘C“‘;‘E; (‘L“E‘g = preestmiggers [ fextRunTine [
Bl L@ Task Schaduler Library £ 1,00 AM ey day starting 1/1 Slaedeaiaanen AM 11/ Maintenance S
B [ Microsoft Run
& [ Windows End T cCreate Basic Task.
% Active Directory ‘ . Create Task...
[ appD Export...
] applcation Expe Propetise Tmport Task...
j :‘l\jt:t:;th Delete [l Display All Running Tasks
| Certificateservi & Enable Al Tasks Histary
[ Customer Exper
= | hew Folder...
7 Defrag 4 | B | e e
__ Diagnosis X Delete Folder
[ CiskDiagnostic General  Triggers | Actions | Conditions | Settings | History (disablech |
= : View 4
1 Location - - N
B Trigger [ Details Status [ a Refrssh
] MemoryDiagnos Wieekly £ 1,00 A every Sunday of every week, starting 1/1/2008 Enabled
] MobilePC H e
[ mun
B Hutimedis Selected Item -
[ metTrace b Run
] MetworkAccessi— _—
[ Offie Files n
P § Disable
(] Power EFficiencs oot
[ Ras port..
_ Registry © Properties
"] RemateApp anc
[ Remotenssistar K pelete
[ Server Manager || H ver
] shel
[ sideshow Rdl
=i snftwareprarer—d il 4 ¥
i —| _>l_I &l [ 2]
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SETUP OVER PROFINET 1/0 NETWORK

To make all these settings permanent on the Laser Marker, please follow this procedure:
- Close all the open windows

- Enable system protection (see laser marker User's Manual -> Enable the system
protection...)

CAUTION: When the System Protection is disabled the system is not pro-
tected against disk corruption or malware attacks.

- Wait for the operating system to restart

- Check that the System protection is enabled (green icon):

12 PROFINET I/0 SOATALOGIC



CONFIGURING A SIEMENS™ S7-1200 CONTROLLER FOR USE OVER PNIO

CONFIGURING A SIEMENS™ S7-1200 CONTROLLER FOR USE
OVER PNIO

In order to create a Datalogic Laser Marker new ProfiNet I/O node in an already existing
TIA Portal project, it is necessary to install the GSDML file.

To get the GSDML file suitable for Lighter™ Suite, visit www.datalogic.com > Products >
Laser Marking Systems, or consult DATALOGIC Technical Support.

Once the new ProfiNet I/O node has been imported inside the project, there are some
parameters which need to be set before starting to work on the data exchange between
the PLC and the Laser Marker.

Datalogic provides also a sample TIA Library for integration of the basic Laser Marker
PNIO functionalities: if needed, do not hesitate to contact your local Datalogic Technical
Support, who will share the available material with you.

COATALOGIC USER MANUAL 13



SETUP OVER PROFINET 1/0 NETWORK

Creating a PNIO node using the GSDML file

Select the 'Manage general station description files (GSD)' from the Options Menu.

T4 Siemens - C:Wsers\MPierpaclini\Documents\TIA programs\LM_V13_CPU1214C\LM_V13_CPU1214C

V13

Project Edit View Insert Online | Options

Tools Window Help

CGf (% B save project a X = :ﬁ Y Settings

Support packages
JW‘ EREDE genel Statl'c-n description files (GSD)
- Start Automation License Manager
5o Q [%] Show reference text = a
m— LLl Global libraries »
S ettt 5 pc1 .

Now follow the steps in order to install the GSDML file, indicating the filepath of the
GSDML file on the PC where TIA is running.

Pnovmpan

Manage general station description tiles

Source path: |.UserslMPierpa oliniiDecuments|TA programsiLM V1 3_CPU1214C1Additi0na|Fi|eslGSD| Izl

Content of imported path

D File Version
| GSDML-V2.33-Datalogic-Laser-M: V2.33
(| GSDML-V2.33-Datalogic-Laser-M: V2.33
[C] GSDML-V2.33-Datalogic-Laser-M: V2.33
D GSDML-W2.33-Softing-WindowsPC V2.33
D GSDML-W2.33-Softing-WindowsPC V2.33

Language
English
English
English
English
English

Status

Already installed
Already installed
Already installed
Already installed
Already installed

Info
Datalogic s....
Datalogic s....
Datalogic s....
Portation o...
Portation o...

Delete i

NOTE: The default Request Time Interval for a Laser Marker device is 128
ms. This value is saved inside the GSDML file, and must not be modified

from TIA Portal.

14 PROFINET I/0
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CONFIGURING A SIEMENS™ S7-1200 CONTROLLER FOR USE OVER PNIO

Once the GSDML installation is complete, you will be able to import a 'Laser Marker'
device from the HW catalog under this file path: Other field devices -> PROFINET 1O ->
General -> Datalogic S.r.l. -> Laser Marker -> LASER MARKER 1P. To do so, drag & drop
the device from the Hardware Catalog into the HW configuration of the device.

Totally Integrated Automation
PO

RTAL

LM V13 CPU1214C » Devices & networks
| Topology view [# Network view “T]T Device view || Options 23]
% Network Eu Connections | HI tion e D% = = §
o
~ | catalog z
PLC 1 |search |l | it ]| 2
CPU 1214C = Bl & eiteer g
» [l Controllers 2
» [ HMI
» [l PC systems Il
» [l Drives & starters g
» [l Network components ;—'
» [ Detecting & Monitoring E
» [ Distributed Ii0 e
= » (g Field devices -
HMI 1 Drag&Drop 1| ~ [ Other field devices L
KP300 Basic... - ~ [l PROFINET 10 1=
\ » (i Drives g
- » [l Encoders -3
» [l Gateway | |
~ [ General E
~ [ Datalogic S.r.l. =
~ [ Laser Marker 5
[l LASER MARKER 1P a
» [l HMS Industrial Networks
0] —
» [ Ident Systems
» [H Sensors
» [l PROFIBUS DP
<[] 100% = 4

Once you have imported the device into the HW configuration of your project, you will

need to link it to the PLC which will communicate with the Datalogic Laser Marker.

SOATALOGIC

‘E Topology view HEE] Network view \@f Device view

¥ venoork $8 Comnectons [0 corecior [+ 1 % @x

PLC1
CPU1214C

TPRRE T}

| Options

LaserMarker [
LASER MARKER 1P

FLC 1

S'T

PNJIE_1

HMI_1
KP300 Basic mo..

Lof
-

3

[>] [100% ol % — 6|

e

]

| Catalog

[+ Filter
» [ Controllers.
» (5 HM
» [ PCsystems.
» [ Drives & starters
» [ Network compenents
» [[§ Detecting & Monitoring
» [ Distributed 1i0
» [ Field devices
= [ Other field devices
[ PROFINETIO
» [ Drives
» [ Encoders
» [ Gatewsy
~ [ General
~ [ Datlogic S.rl.
~ 5 Laser Marker
[l LASER MARKER 1P

|2 Properties

[ info @] %] Diagnostics

» (@ io

Bojeen a1empicH (&

s|003 auluQ EH

saueIq] E" syse ki

» [l Ident Sustems.
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SETUP OVER PROFINET 1/0 NETWORK

Configuring the Laser Marker PNIO node TIA Portal

Once the Laser Marker node has been imported, the user has to check or change the
settings of this node.

By double-clicking on the Laser Marker from the 'Network View' of the HW configura-
tion, the interface will switch to Device View. From here the user is able to:

e assign a new Device Name to the Laser Marker PNIO node

e choose the size (64, 128 and 254 Bytes) of the Input and/or Output Memory

Maps

A new Device Name can be entered in the Module properties in the section 'General'-
>'Name'.
Regarding Input and Output Memory sizes, users will be able to check the default size of
both areas (254 bytes) from the 'Device View': if the user wants to change such memory
sizes, he can cancel the default settings from the 'Device overview' and then drag and
drop into the Device Overview one of the possible sizes for the Input and Output Mod-
ules.

| Topology view [ Network view |[If Device view || Options (EE]
- . =
=T — = T == HOE Device overview o|g
2. [Module Rack |Slot  |laddress | Q address ~ | catalog §
T srexio0 o o [earch ] ]|
b Interface o ox1 o Fiter g
Digital 254 Byte Input_1 o 1 256..509 » [Ii Head module E
Digital 254 Byte Output_1 2 256..509 | = - [Ii Module
[ z K < L Input Modules o]
= Il Digital 128 Byte Input )
o . _c
. To change the default sizes, it is necessary to Il Digite1 25+ Byee mput EH
= E\: Il Digital 64 Byte Input 2
4 cancel the currently present Memory Map || - g ouputvoduies g
. . Il Digital 128 Byr= Output @
sizes and then drag and drop the new sizes Mootz e ounu | |
1 Il . I Digital 64 Byte Output =
from the 'Catalog' on the right ]
. " - . 5
<[] [3] [100% ] —5— lﬁ [<] [ ] 9
|6 Properties |7} info @] & Diagnostics | Il
|| General [ 10tags | Systemconstants | Texts | =
» Genersl M 7 7 %
~ PROFINETinterface [X1] enera E R
General |
Ethernetaddresses Name: [srex400 ]
» Advanced options Author: | Admin ]
Hardware identifier
Identification & Maintenance || Comment: =
Hardware identifier
=
S C—
e

NOTE: Both the Device Name and the sizes of the Input and Output memory
Maps must be the same as the ones set inside the Laser Configurator (see

page 2).
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CHAPTER 2

CYCLIC COMMUNICATION BETWEEN
THE PLC AND THE DATALOGIC
LASER MARKER

A ProfiNet I/0 network allows the PLC to monitor and command each device to which it
is connected: in order to do so, there needs to be a continuous flow of information
between the PLC and each device on the network. After every Update Time, whole
memory areas are exchanged from the Laser Marker in one way (Laser Marker -> PLC)
and in the other (PLC -> Laser Marker) so to accomplish this behavior. In order to prop-
erly command the Laser Marker and to give the PLC an appropriate feedback, all the
information must be entered in precise portions of these memory maps, which are
exchanged periodically between the devices.

The memory area which is generated by the Laser Marker towards the PLC will be called
Input Assembly Memory Map, while the memory area generated by the PLC towards
the Laser Marker will be called Output Assembly Memory Map.

Once connection is established between the PLC and the Datalogic Laser Marker, most
certainly the PLC programmer will want to program the PLC so to command the Laser
Marker by giving it an automatic flow of commands: this process will include the han-
dling of a simple protocol handshake, regarding the use of different bits, both on the
Input and Output Assembly Memory Map:
e Command Bit: single bit of the Output Memory Map, which through its position
represents the command which the PLC is requesting the Laser Marker to execute.

e Mirroring Bit: single bit - of a group of bits - on the Input Memory Map, which
through its position and value notifies the PLC that the execution of the requested
command has started (when HIGH) and completed (when LOW), if the Handshake
is followed.

NOTE: Every Command Bit has a matching Mirroring Bit: this means that
B whatever command the PLC requests the Laser Marker to execute by set-

ting a Command Bit 0->1, there will always be a dedicated Mirroring bit

which informs the PLC about executing stage of the specific command.

In order to make sure that the command is fully executed by the laser, a simple Hand-
shake must be respected by the PLC programmer. Here are the 5 steps:

1. Check the State of the Laser System (address 0 and 1 of the Input Memory Map)
and that the protocol is still running correctly (address 2 and 3 must be '0' in DEC
format): see the list of “Possible errors” on page 27.

2. Set the Command Bit 0->1 (e.g. if the requested command is to Start Marking,
then the Command Bit is bit 0 at Address 0, which volue must now pass 0->1), and
if necessary also enter the necessary data in the Request Data field along with the
Request Data size.

3. The requested command can be considered in execution when the Mirroring Bit
and/or the Command Executing bit pass 0->1;

COATALOGIC USER MANUAL 17



CYCLIC COMMUNICATION BETWEEN THE PLC AND THE DATALOGIC LASER MARKER

4. The PLC must reset the Command Bit 1->0 as soon as it detects the Mirroring Bit
and/or the Command Executing bit are changing state 0->1 (e.g. the Mirroring Bit
for the 'Start Marking Command' is at Address 10 Bit 0).

5. When the Mirroring bit and the Command Executing bit pass 1->0, it means that
the requested command has been completed: the Laser Marker is ready to start
again from step 1 with another command.

COMMAND BIT i

MIRRORING BIT

COMMAND
EXECUTING BIT

This behavior is summed up by this State Diagram:

Legend:

Actions which are made by the PLC
Actions which are made by the Dat-
alogic Laser Marker

when the first Output Assem-
bly memory Map is full of '0'

then 'Booting Up' bit 1->0
ENTRY POINT

o —_—
%,/ LISTENING state

BOOTING UP state 'Command Executing' bit =0
'Booting Up' bit=1

'Command Executing' bit

Command requested by the 0->1
PLC by the transition of a & 'Mirroring bit' 1->0 (if
'Command Bit' 0->1 present)

LISTENING state
‘Command Executing' bit =1

& no errors detected

When the 'Mirroring bit' 0->1 (if present) If the Command Bit has changed
then the 'Command Bit' 1->0 oo State 1->0 as soon as the EXE-
CUTING state has been reached,
then the State Diagram will stay
in EXECUTING state until the
command has been completed!

As soon as the connection is established, the State diagram is positioned at its Entry
Point: the protocol will not accept any command from the PLC before receiving an Out-
put Assembly Memory Map fully made of '0'. Until this condition is fulfilled, the Laser
State Diagram will remain in BOOTING UP state and the 'Booting Up' bit=1 (the 'Booting
Up' bit is bit 7 address 3 of the Input Assembly Memory Map).

When this condition is achieved, the 'Booting Up' bit passes 1->0, meaning that the LIS-
TENING state has been reached. Now the PLC can request the execution of a command
to the Laser Marker.

The execution of the command is underway when the Command Executing bit and the
Mirroring Bit change state 0->1; moreover, as soon as the Command Executing bit and
the Mirroring Bit change state 0-1, the PLC must reset the Command Bit 1->0.

If, by any chance, the Command Bit is not pulled down when the Mirroring Bit and Com-
mand Executing bit turns 0->1, then the Command Executing bit and the Mirroring Bit
will not turn to 0 when the command is ended. The Protocol State will pass in LISTEN-
ING as soon as the Command Executing bit passes 1->0.

18 PROFINET I/0
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OUTPUT ASSEMBLY MEMORY MAP

OUTPUT ASSEMBLY MEMORY MAP

The Output Assembly Memory Map has been developed in order to structure all the
data coming from the PLC towards the Laser Marker. The PLC will need to set a single bit
and a number of bytes in the following memory map.

ADDRESS
0

1

10
1110 21
22
23
24
25
26 to 31

32

33to0 53
54
55

56 to 63/127/253

BIT7 BITé BIT5 BIT4 BIT3 BIT2 BIT1 BITO
Stop System Start Marking
Protocol Error Get Laser Engine | Get PNIO Proto-
Clear Version col Version
Set Global String | Get Global String Set Global Get Global Set Data Field Get Data Field Open Document

Save Document

from Device

Value Value Counter Value Counter Value Value Value
Open Document Disable Data Enable Data
from File System Filed Field
Move Data Field Move and Rotate
Document
Set Focus Dis-
tance Sensor Stop Autofocus | Start Autofocus Stop Axis Reset Axis Move Axis

Reference

I S N2 2 BTN

1/0 Port Digital Output (0..7)

[T [ eeom [ o

1/0 Port Digital Output (8..15)

Request Data

Get ID Marvis Set ID Marvis Get ID Marvis Get ID Match
Result Configuration configuration Result

Request Data Size

SOATALOGIC
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CYCLIC COMMUNICATION BETWEEN THE PLC AND THE DATALOGIC LASER MARKER

Description of the Output Assembly Memory Map

ADDRESS

BIT

NAME

Start Marking

VALUE

0 -> 1 Start Marking ; 1 -> 0 as soon as
the mirroring bit is HIGH

DESCRIPTION AND EXAMPLES

This action starts the Marking process (in order to have Laser emission,
the Laser Marker must be in Laser Ready State before this bit goes HIGH)

Stop System

0 -> 1 Stops the System; 1 ->0 as soon
as the mirroring bit is HIGH

This action stops the Marking and/or the axis movement process in course

Get PNIO Protocol Ver-
sion

0 -> 1 Requesting the Profinet 1/0 Pro-
tocol version; 1 -> 0 as soon as the mir-
roring bit is HIGH

Gets the Profinet protocol version currently running inside the Laser
Engine

Get Laser Engine Version

0 -> 1 Requesting the Laser Engine ver-
sion; 1->0 as soon as the mirroring bit
is HIGH

Gets the Laser Engine Version running on the PC communicating with the
PLC

Protocol Error Clear

0 -> 1 Sets the Laser Engine back into
'Listening' state after a 'Protocol Error'
; 1->0 after a minimum of 1 RTI since
0->1 of this same bit

Sets the Laser Marker back to 'Listening' state after that a Protocol Error is
notified to the PLC

Open Document From
Device

0->1 Asking to load an XLP ; 1->0 as
soon as the mirroring bit is HIGH

Loads the document specified in the Request Data Field (".x1p" exten-
sion must be included); the document must be in the Laser Engine default
filepath (D:\Data\Docs\Layouts)

Request Data Field: <DocumentName>

Save Document

0->1 Save current document; 1->0as
soon as the mirroring bit is HIGH

Overwrites the currently loaded document

Get Data Field value

0 -> 1 Gets the content of the Data
Field specified inside the Requested
Data Field; 1 -> 0 as soon as the mir-
roring bit is HIGH

Requests the content of the object which ID is specified in the Request
Data Field.

Request Data Field: <objectID>

Set Data Field Value

0 -> 1 Sets the content of the specified
Data Field ; 1 -> 0 as soon as the mir-
roring bit is HIGH

Sets the content of the object which ID is specified in the Request Data
Field.
Request Data Field: <objectID><LF><NewValue>

Get Global Counter Value

0-> 1 Asking to return the value of the
Global Counter specified in the
Request Data Field ; 1 -> 0 as soon as
the mirroring bit is HIGH

Requests the value of the Global Counter specified in the Request Data
Field.
Request Data Field: <globalCounterName>

Set Global Counter Value

0 -> 1 Setting the value of the Global
Counter; 1 ->0 as soon as the mirror-
ing bit is HIGH

Sets the value of the Global Counter specified in the Request Data Field.
Request Data Field: <globalCounterName><LF><newGlobalCounter-
Value>

Get Global String Value

0->1 Asking to return the value of the
Global String specified in the Request
Data Field ; 1 -> 0 as soon as the mir-

roring bit is HIGH

Requests the value of the Global String specified in the Request Data
Field.
Request Data Field: <globalStringName>

Set Global String Value

0 -> 1 Setting the value of the Global
String; 1 -> 0 as soon as the mirroring
bit is HIGH

Sets the value of the Global String specified in the Request Data Field.
Request Data Field: <globalStringName><LF><newGlobalStringValue>

Enable Data Field

0 -> 1 Enables an object inside the
loaded layout; 1 -> 0 as soon as the
mirroring bit is HIGH

Enables the object which ID is specified in the Request Data Field.
Request Data Field: <objectID>

Disable Data Field

0 -> 1 Disables an object inside the
loaded layout; 1 -> 0 as soon as the
mirroring bit is HIGH

Disables the object which ID is specified in the Request Data Field.
Request Data Field: <objectID>

Open Document From
File System

0 -> 1 Asking to load an XLP from file
system;

1->0 as soon as the mirroring bit is
HIGH

Loads a document from a generic path specified in the Request Data Field
(“.x1p” extension must be included).

The document can be stored in a generic path within the file system.

For example C: \Recipe\2D code.xlp

Request Data Field:<DocumentAbsolutePath>

Move and Rotate Docu-
ment

0 -> 1 Moves and/or rotates the docu-
ment; 1 -> 0 as soon as the mirroring
bit is HIGH

Moves the document's origin and its content of the given offsets and then
rotates it of the given angle. The rotation is done considering the new ori-
gin of the document.

Request Data Field: <X>,<Y>,<Angle>

Move Data Field

0 ->1 Moves the specified Data Field
to the position specified inside
Request Data Field; 1 -> 0 as soon as
the mirroring bit is HIGH

Moves the object which ID is specified in the Request Data to the given
position. The X,Y coordinates refer to the center of the marking area. The
object's positioning is done considering the object's origin.

Request Data Field: <FieldID><LF><NewXPos>,<NewYPos>
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ADDRESS BIT NAME VALUE DESCRIPTION AND EXAMPLES
0->1 Moves the AX|sAsApeC|f|ed M| Moves the axis reported at address 10 into the position specified inside
. address 10 to the position reported in X
0 Move Axis . the Requested Data field.
Request Data Field; 1-> 0 as soon as Request Data Field: <NewAXxisPosition>
the mirroring bit is HIGH a !
0 -> 1 Moves the Axis specified at
1 Reset Axis address 10 in Home position; 1 -> 0 as | Moves the axis reported at address 10 into Home Position
soon as the mirroring bit is HIGH
0 -> 1 Stops the movement of the axis | Stops the movement of the axis that is moving.
2 Stop Axis that is moving; 1 -> 0 as soon as the Note: It is recomended to perform a "Reset Axis" command after the
8 mirroring bit is HIGH "Stop Axis" command.
3 Start Autofocus 0 -> 1 Starts the Autofocus; 0 -> 1 Available only for Arex™ 400. Starts the Autofocus process: the Autofocus
when the Mirroring bit is HIGH functionality is available only on the Z axis
0 -> 1 Stops the Autofocus; 1->0 : ™
4 Stop Autofocus when the Mirroring bit is HIGH Available only for Arex™ 400. Stops the Autofocus process
0 -> 1 Sets the current position as a
5 Set Focus Distance Sen- | reference for the following Autofocus |Available only for Arex™ 400. Sets the axis current position as distance ref-

sor Reference

11to 21

Set Output

commands; 1 -> 0 when the Mirroring
bit is HIGH

0 -> 1 indicates that the operation
requested at address 8 must be made
on the selected Axis; 1 -> 0 as soon as
the mirroring bit of the requested axis
operation is HIGH

0-> 1 Sets the Outputs selected by the
mask at the address 24 and 25; 1 ->0
as soon as the 'l/O port Laser Output
Status' mask turns to the desired mask

erence value for all the following Autofocus executions

Indicated the axis on which the command requested at address 8 must be
executed

Requesting the set the digital outputs indicated at address 24 and 25

Reset Output

1/0 port Laser Output
(0.7)

25

26 to 31

Oto7

1/0 port Laser Output
(8..15)

Get ID Match Result

0 -> 1 Resets the Outputs selected by
the mask at the address 24 and 25; 1 -
>0 as soon as the 'l/O port Laser Out-
put Status' mask turns to the desired
mask

(Regarding each bit) 0 -> 1: asking for
the matching 1/0 to be set or reset,
depending on the command bit
selected on address 22; 1 ->0: as soon
as the mirroring of the command bit
selected at address 22 is HIGH

0 -> 1 Requests the Match Result and

content of the latest MARVIS verifica-
tion; 1 -> 0 as soon as the mirroring bit
turns to 1

Requesting to reset the digital outputs indicated at address 24 and 25

Indicating a single or a multiple 1/0 in relation to the command reported
at address 22

Gets the last Match result and the content for the object, which ID is spec-
ified in the Request Data Field.
Request Data Field: <objectID>

Get ID Marvis configura-
tion

0 -> 1 Requests the MARVIS Configura-
tion of an object; 1-> 0 as soon as the
mirroring bit turns to 1

Requests the configuration of the specified object. Returns the MARVIS
verification status, the Overall Grade threshold value and, if the code
object is a DPM code with Overall Grade='Custom', also the thresholds for
each metric.

Request Data Field: <objectID>

32

Set ID Marvis Configura-
tion

0 -> 1 Requests to set the MARVIS
Configuration of an object; 1->0 as
soon as the mirroring bit turns to 1

Requests to set the MARVIS configuration of the specified object.
Sets the following MARVIS parameters for the specified object:
. <Verification> MARVIS verification on the specified object (0:
Verification disabled, 1: Verification enabled)
. <Overall> grade threshold value can be used only if the object is
a DPM code (0=Grade A, 1=Grade B, 2=Grade C, 3=Grade D,
4=Grade F, 5=Grade Custom)
. <Metrics> to be set only if <Overall>=5, it describes the threshold
value for each metric (O=Grade A, 1=Grade B, 2=Grade C,
3=Grade D, 4=Grade F)

Request Data Field (if non DPM code): <objectID><LF><Verification>
Request Data Field (if DPM code with <Overall>!=Custom): <objec-
tID><LF><Verification><Overall>

Request Data Field (if DPM code with <Overall>=Custom): <objec-
tID><LF><Verification><Overall><CellContrast><CelIModulation><AxialNo
nUniformity><UnusedErrorCorrection><PrintGrowth><MinimumReflec-
tance><FixedPatternDamage><GridNonUniformity>

33t053

Get ID Marvis Result

0 -> 1 Requests the latest MARVIS
results of the specified object; 1->0as
soon as the mirroring bit turns to 1

Requests the Grade, Symbol result, Match result and the Value of the last
MARVIS acquisition for the specified object.
Request Data Field: <objectID>
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ADDRESS BIT

Oto7

55

Oto7
(for
each
address
Byte)

56 to
63/127/253

Request Data Size

Request Data Field

'Request Data Field' usable length

Each byte represents an ASCII charac-
ter that the PLC is reporting towards
the Laser Marker

DESCRIPTION AND EXAMPLES

Matches the length of the usable data entered in the Request Data Field.
When the Laser Marker is requested to execute a command which needs
additional information to the Command Bit, the PLC must:

. Enter the Information inside the Request Data Field
. Enter the number of bytes of such information in the Request
Data Size

. E.g.: Request Data Size=12 in DEC format (in BIN format, from bit
7 to bit 0 the address 54 value is '0001100') means that the com-
mand requests to take into account only the first 12 bytes start-

ing from address 56 onwards

According to the command which has been requested to execute, the PLC
must place from Address 56 onwards the additional data (if requested)
following the syntax which can be found in the description of the com-
mand

22 PROFINET I/0
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INPUT ASSEMBLY MEMORY MAP

INPUT ASSEMBLY MEMORY MAP

The input Assembly Memory Map has been developed in order to structure all the data
coming from the Datalogic Laser Marker towards the PLC. Depending on the informa-
tion that the Laser is returning at every Update Time, the PLC could need to check a sin-
gle bit or multiple bytes from the following memory map.

ADDRESS

0

15t0 17
18
19
20

21

22t0 23
24
25
26
27
28
29

30to 33

34
35
36
37
38

391053
54
55

56 to 63/127/253

BIT7

Laser Emission

BITé6

BITS

Laser Ready

BIT4

Laser Standby
Shutter Closed

BIT3

Laser Standby

BIT2

Laser Wait for
Start

BIT1

Laser Warm Up

BITO

Laser Off

Laser Error

Laser Warning

Laser Busy Shut-
ter Closed

Protocol Error

Command Error

Command Exe-
cuting

Protocol Boot Up

Command Error Code

Protocol Error Code

Stop System

Start Marking

Get Laser Engine

Get PNIO Proto-

Version col Version
Set Global String | Get Global String Set Global Get Global Set Data Field Get Data Field Save Document Open Document
Value Value Counter Value Counter Value Value Value From Device
Open Document Disable Data Enable Data
from File System Field Field
Move Data Field Move and Rotate
Document
set Focus Dis- Stop Autofocus | Start Autofocus Stop Axis Reset Axis Move Axis

R Axis is Home

Z Axis is Home

tance Reference

Y Axis is Home

X Axis is Home

R Axis Enabled

Z Axis Enabled

Y Axis Enabled

X Axis Enabled

Focus Distance
Sensor is avail-
able

Z Axis is on Focus

R Axis Move-
ment

Z Axis Move-
ment

Y Axis Move-
ment

X Axis Move-
ment

T[T [T eeom [ 0w

1/0 Port Digital Output Status (0..7)

1/0 Port Digital Output Status (8..15)

1/0 Port Digital Input Status (0..7)

Symbol Match
Result Fail

Symbol Match
Result OK

Symbol Grade
Result Fail

1/0 Port Digital Input Status (8..15)

Get ID Marvis
Result

Symbol Grade
Result OK

Marvis Status
Error

Set ID Marvis
Configuration

Symbol Read Fall

Marvis Status
Warning

Response Data

Get ID Marvis
Configuration

Symbol Read OK

Marvis Status
Busy

Get ID Match
Result

Marvis Result
Fail

Marvis Status
Available

Marvis Result OK

Response Data Size
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CYCLIC COMMUNICATION BETWEEN THE PLC AND THE DATALOGIC LASER MARKER

Description of the Input Assembly Memory Map

According to the logic state of the following bits, the PLC is constantly informed about
the Datalogic Laser System state, in addition to the state of a requested command.

VALUE

(Regarding each bit)

0: Laser Engine is not currently in this
state; 1: Laser Engine is currently in
this state

DESCRIPTION AND EXAMPLES

Available only for ULYXE. USB connection not established

Laser Engine is in Warm Up State (KEY=1, ENABLE=0)

Laser Engine is in Wait For Start State (KEY=0, ENABLE=0)

Available only for EOX. When one of the two Enables has been closed

Laser Engine is in Standby Shutter Closed State (KEY=1, ENABLE=0, after
the Warm Up stage)

Laser Engine is in Laser Ready State (KEY=1, ENABLE=1)

Laser Engine is in Laser Emission State (KEY=1, ENABLE=1 and the Laser
has received a Start Marking command)

Laser Engine is in Laser Busy Shutter Closed State (KEY=1, ENABLE=0 and
the Laser has received a Start Marking command)

Laser Engine is in Laser Warning State

Laser Engine is in Laser Error State

(Regarding each bit) 0: Protocol is not
currently in this phase; 1: Protocol is
currently in this phase

Lighter™ is executing a command

Notifies a Command Error (see “Command Error” on page 27)

Notifies a Protocol Error (see “Protocol Error” on page 28)

0: Protocol is not currently in this
phase; 1: Protocol is currently in this
phase

Lighter PNIO is in booting-up stage: this stage will end as soon as a com-
pletely empty memory map is sent to the Laser

The value of this byte represents the
code of the Command Error

Gives information about the Command error which has been notified (see
“Command Error” on page 27)

ADDRESS BIT NAME
0 Laser Off
1 Laser Warm Up
2 Laser Wait For Start
3 Laser Standby
Laser Standby Shutter
4
Closed
5 Laser Ready
7 Laser Emission
Laser Busy Shutter Closed
1 Laser Warning
2 Laser Error
0 Command Executing
1 Command Error
2 Protocol Error
7 Protocol Boot Up
Oto7 Command Error Code
Oto7 Protocol Error Code
0 Start Marking
Stop System
0 Get PNIO Protocol Ver-
sion
1 Get Laser Engine Version
Open Document From
0 .
Device
1 Save Document
2 Get Data Field Value
3 Set Data Field Value
4 Get Global Counter Value
5 Set Global Counter Value
6 Get Global String Value
7 Set Global String Value
0 Enable Data Field
Disable Data Field
2 Open Document From
File System
0 Move and rotate docu-
14 ment
1 Move Data Field

15to 17

The value of this byte represents the
code of the Protocol Error

(Regarding each bit)

0 ->1: Laser is executing the com-
mand; 1 -> 0 Laser has executed the
command

Gives information about the Protocol error which has been notified (see
“Protocol Error” on page 28)

Informs about the execution of the Start Marking command

Informs about the execution of the Stop System command

Informs about the execution of the Get PNIO Protocol Version command.
When the command is completed, the requested data is available in the
Response Data Field.

Response Data Field: <PNIOProtocolVersion>

Informs about the execution of the Get Laser Engine Version command.
When the command is completed, the requested data is available in the
Response Data Field.

Response Data Field: <LaserEngineVersion>

Informs about the execution of the Open Document From Device com-
mand

Informs about the execution of the Save Document command

Informs about the execution of the Get Data Field Value command. When
the command is completed, the requested data is available in the
Response Data Field.

Response Data Field: <objectValue>

Informs about the execution of the Set Data Field Value command

Informs about the execution of the Get Global Counter Value command.
When the command is completed, the requested data is available in the
Response Data Field.

Response Data Field: <GlobalCounterValue>

Informs about the execution of the Set Global Counter Value command

Informs about the execution of the Get Global String Value command.
When the command is completed, the requested data is available in the
Response Data Field.

Response Data Field: <GlobalStringValue>

Informs about the execution of the Set Global String Value command

Informs about the execution of the Enable Data Field command

Informs about the execution of the Disable Data Field command

Informs about the execution of the Open Document From File System
command

Informs about the execution of the Move and Rotate Document com-
mand

Informs about the execution of the Move Data Field command
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INPUT ASSEMBLY MEMORY MAP

VALUE

(Regarding each bit)

0 -> 1: Laser is executing the com-
mand; 1 -> 0 Laser has executed the
command

0: Axis not enabled; 1: Axis enabled

DESCRIPTION AND EXAMPLES

Informs about the execution of the Move Axis command, along with the
bit of the Axis Movement at address 21

Informs about the execution of the Reset Axis command, along with the
bit of the Axis Home at address 20

Informs about the execution of the Stop Axis command

Available only for Arex™400. Informs about the Start Autofocus Command

Available only for Arex™400. Informs about the Stop Autofocus Command

Available only for Arex™400. Setting the current distance as Reference for
the next Start Autofocus executions

Notifies if the X Axis is enabled or not

Notifies if the Y Axis is enabled or not

Notifies if the Z Axis is enabled or not

Notifies if the R Axis is enabled or not

0: Axis not in Home position; 1: Axis in
Home position

Notifies if the X Axis is in its Home position or not

Notifies if the Y Axis is in its Home position or not

Notifies if the Z Axis is in its Home position or not

Notifies if the R Axis is in its Home position or not

0: Axis not moving; 1: Axis moving

Notifies if the X Axis is moving or not

Notifies if the Y Axis is moving or not

Notifies if the Z Axis is moving or not

Notifies if the R Axis is moving or not

0: Z Axis is not on Focus; 1: Z Axis is on
Focus

Available only for Arex™ 400. Notifies if the Z Axis is on Focus or not (avail-
able only if the Focus Distance Sensor is enabled)

ADDRESS BIT NAME
0 Move Axis
1 Reset Axis
2 Stop Axis
3 Start Autofocus
4 Stop Autofocus
5 Set Focus Distance Refer-

ence

0 X Axis Enabled
1 Y Axis Enabled
2 Z Axis Enabled
3 R Axis Enabled
4 X Axis Home
5 Y Axis Home
6 Z Axis Home
7 R Axis Home
0 X Axis Movement
1 Y Axis Movement
2 Z Axis Movement
3 R Axis Movement
4 Z Axis is on Focus
5 Focus Distance Sensor is

221023

24

available

Set Output

25
26

Reset Output

1/0 port Laser Output
Status (0..7)

1/0 port Laser Output

0: Focus Distance Sensor is not avail-
able; 1: Focus Distance Sensor is avail-
able

(Regarding each bit)

0 -> 1: Laser is executing the com-
mand; 1 -> 0 Laser has executed the
command

(Regarding each bit) 0: the matching
Output is not being pulled up; 1: the
matching Output is being pulled up

Available only for Arex™ 400. Notifies if the Focus Distance Sensor is avail-
able or not

Setting the status of the Digital Output signal of the DB25 Axis Connector
indicated at Address 24 and 25 of Output Memory Map

Resetting the status of the Digital Output signal of the DB25 Axis Connec-
tor indicated at Address 24 and 25 of Output Memory Map

Pulling up Output N where N is the position of the HIGH bit inside these
addresses (example: if address 26 has value 4 ( equal to 00000100 in
binary format), it means output2 is HIGH, while if address 27 has value 4,
it means output10 is HIGH)

2 Oto7 Status (8..15)

1/0 port Laser Input Sta-
2 Oto7 tus (0..7)

1/0 port Laser Input Sta-

29 Oto7

30to 33

tus (8..15)

Get ID Match Result

Get ID Marvis Configura-
tion

Set ID Marvis Configura-
tion

2
34

3

4
35

Get ID Marvis Result

(Regarding each bit) 0: the matching
Input is not being pulled up; 1: the
matching Input is being pulled up

(Regarding each bit)

0 -> 1: Laser is executing the com-
mand; 1 -> 0 Laser has executed the
command

Pulling up Input N where N is the position of the HIGH bit inside these
addresses

For the object specified in the Request Data Field, it returns the Symbol
Read and Code Match results, along with the Received and Configured
Text.

Response Data Field: <SymbolReadPassFail><CodeMatchPass-
Fail><LF><ReceivedText><LF><ConfiguredText>

For the object specified in the Request Data Field, it returns the Verifica-
tion flag, its Overall Grade and the value of each metric.

Response Data Field: <Verification><Overall><CellContrast><CellModula-
tion><AxialNonUniformity><UnusedErrorCorrection><Print-
Growth><MinimumReflectance><FixedPatternDamage><GridNonUnifor
mity>

Notifies if the command has been completed or not.

For the object specified in the Request Data Field, it returns all the
detailed information about the configured vs. received metrics, and the
Received vs. Configured Text.

Response Data Field: <SymbolReadPassFail><CodeMatchPassFail><Grade-
PassFail><RecOverall><ConfigOverall><RecMetrics><ConfigMet-
rics><MetricsPassFail><LF><ReceivedText><LF><ConfiguredCode><LF>
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CYCLIC COMMUNICATION BETWEEN THE PLC AND THE DATALOGIC LASER MARKER

ADDRESS BIT

NAME

Marvis Result OK

Marvis Result Fail

VALUE

(Regarding each bit)

0->1: The latest MARVIS™ acquisition
has produced this Result; 1 -> 0: when
a new 'Start Marking' command is exe-
cuted

DESCRIPTION AND EXAMPLES

Notifies if the last MARVIS™ verification has been OK or not: it will only be
OKif Symbol Read, Symbol Grade Result and the Symbol Match Result are
oK

Symbols Read OK

Symbols Read Fail

(Regarding each bit)

0->1: The latest MARVIS™ acquisition
has produced this Symbol Read; 1->0:
when a new 'Start Marking' command
is executed

Notifies if the last MARVIS™ verification has produced a Symbol Read or
not of all the objects marked with Verification enabled. After marking a
document which contains a Datamatrix with enabled MARVIS™ Verifica-
tion, the Symbol Read will be OK if during the verification a general Data-
matrix is found

Symbol Grade Result OK

Symbol Grade Result Fail

(Regarding each bit)

0->1: The latest MARVIS™ acquisition
has produced this Symbol Grade
Result; 1 ->0: when a new 'Start Mark-
ing' command is executed

Notifies if the last MARVIS™ verification of all the objects marked with
Verification enabled have passed the Grade threshold or not

Symbol Match Result OK

Symbol Match Result Fail

Reader Status Available

Reader Status Busy

Reader Status Warning

39to 53

54

55
Oto7

56 t0 63/ e‘;‘é;
127253 [
Byte)

Reader Status Error

Response Data Size

Response Data Field

(Regarding each bit)

0->1: The latest MARVIS™ acquisition
has produced this Symbol Match
Result; 1 ->0: when a new 'Start Mark-
ing' command is executed

(Regarding each bit)
0: MARVIS is not currently in this state;
1: MARVIS is currently in this state

"Response Data" field usable length

Each byte represents an ASCII charac-
ter that the laser is reporting towards
the PLC

Notifies if in the last MARVIS™ verification the content of all the objects
marked with Verification enabled match the content of the objects found
by MARVIS™

Laser Engine is not connected to the Reader, as connection happens after
every marking session of an XLP which has to undergo a MARVIS™ verifi-
cation

Laser Engine is connected to the Reader and the MARVIS™ verification is
undergoing

Reader has returned 1 MARVIS™ Result Fail (it will stay in this state until
Laser Engine will reconnect to the Reader)

Reader is in Error State

Notifies about how many usable bytes starting from Address 56 are avail-
able for the PLC to read.

Starting from Address 56, the PLC will find here the Response to the com-
mand he has requested (if the executed command returns such data). The
number of bytes which the PLC will need to read is specified at Address 54
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POSSIBLE ERRORS

POSSIBLE ERRORS

There are 2 kinds of error which can turn up during the normal use of a Datalogic Laser
Marker via ProfiNet 1/0O:

e “Command Error” on page 27
e “Protocol Error” on page 28
The PLC is informed by 2 bits in the Input Assembly Memory Map if any kind of error

happens: these 2 bits are bits 1 and 2 in Address 2 (respectively 'Command Error' and
'Protocol Error').

Command Error

A Command Error is notified to the PLC when the requested command cannot be exe-
cuted.

In addition to the single 'Command Error' notification bit, a whole byte (address 4) of
the Input Assembly Memory Map describes the reason of such an error. The values
which address 4 can have when a Command Error is notified, are summed up in the fol-
lowing table.

Both kinds of error should be monitored constantly and we advise the PLC programmer
to think about a routine which will manage these errors.

VALUE DESCRIPTION

0001 Command not recognized

0002 Invalid date value

0003 File does not exist

0004 File opening error

0005 Invalid 1/0O port

0006 Global variable does not exist
0007 Global variable is not a counter
0008 Global variable is not a string
0009 Bad command

0010 Invalid field

0011 No document loaded

0012 No document saved

0013 Laser already stopped

0014 Command not allowed by device status
0015 Invalid Field Symbol Object ID
0016 Invalid reader result

0017 Result not found

0018 Symbol not found

0019 Bad Grade required validation
0020 MARVIS™ is not enabled

0021 MARVIS™ License is not enabled
0022 Focal Distance Sensor Unavailable
0024 Focal Distance Sensor Focus Error
0025 Focal Distance Sensor Reference Invalid
0026 Focal Distance Sensor Out Of Range
0027 Focal Distance Sensor Connection Error
0028 Focal Distance Sensor Communication Error
0029 Focal Distance Sensor Invalid Focus Search
0030 Command exceeds memory area
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CYCLIC COMMUNICATION BETWEEN THE PLC AND THE DATALOGIC LASER MARKER

Protocol Error
A Protocol Error is notified to the PLC when the Laser Marker is not able to correctly
determinate a single command to execute.

In addition to the single 'Protocol Error' notification bit, a whole byte (address 5) of the
Input Assembly Memory Map describes the reason of the error:

VALUE DESCRIPTION
0001 Command conflict: more than 1 command bit is set to 1
0002 Unknown command: bit(s) in a reserved area is/are set to 1
0003 Busy: Protocol in Executing state when Command bit is set to 1
(except for STOP command bit)
255 Critical: Protocol state machine is faulted

When a Protocol Error is notified, in case 1, 2 and 3 it is necessary for the PLC to set the
'Protocol Error Clear' bit (Address 1 bit 7), which sets the Protocol back into LISTENING
state. This operation will not work if the value returned by the Protocol Error is 255: in
this case, the ProfiNet /O connection must be closed and then re-established between
the Laser System and the PLC.
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CHAPTER 3
TROUBLESHOOTING

To enable Profinet I/O troubleshooting, go to Laser Configuration -> General and set the
'Max Level Tracing' to INFO and check the voice 'PROFINET'.

J Laser Configuration
Genesal [ Language
Scanner Language: I.ﬁu:ndatect d
Laser L
Field Orientation [
Corrackion Linzar: I[n'm] |
Aiming Decimals: |z =]
Input | Cukput . :
& s
: Max log space [KE]: | 1000 =
Y Ais -
Max log file rumber: I 10 Z’
bl oz asis
R Axic —Troubleshooting
Marking on the Fly —Datahase
Metwork . -
Max Size [MB] {500 =
MARNTS
Diskance Sersor ~Level
Service Max Level Tracing IINFD _ﬂ
—Trace
[~ LIGHTER,
[~ ETHERMET_IF
¥ FROFINET l
[ &S
[~ INPUTS_OUTPUTS
[ READER
[~ TCP_SERVER
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TROUBLESHOOTING

Each command that the PLC sends to the laser marker is recorded in detail in the Trou-
bleshooting database, which can be opened as shown:

Global vanables
Troubleshooting

System test
Laser configuration

Start in auto mode

Start in remote mode

Quit

The user will find the Errors and the Event Tracing, depending on the selected tab.
When the Event Tracing is selected, the user can check the details of each command
which the Laser Marker has executed via ProfiNet I/O.

£ Troubleshooting 2| x|/
Errors  Ewent Tracing | Refel’ to State Dlagra m
n 1
Start Date |15,|’D4,|’2019 00:00 'l End Date |15.f04."2019 2359 vl Level |aL o page 8
Date Time | Level | Type | EndPaint | Description | Details

15{04{2019 INFO PROFIMET Protocol state: LISTEMNING

15:15:13

}g{?g{fglg INFO PROFINET Cammand bit up : OPEN_DOCUMENT

}g{?g{fgw NFO FROFINET Protocal state: EXECUTING 1

15/04/2019 o

15:15:14 INFO PROFIMET Mirroring bit up

15/04/2019 o

15115114 INFO PROFIMET ‘Wirite Figldbus Memory J

15/04/2019 !

15115114 INFO PROFIMET Command bit down

15/04/2019 L

15115114 INFO PROFIMET ‘Wirite Figldbus Memory

15/04/2019 o

15115114 INFO PROFIMET Mirroring bit down 4

15{04{2019 INFO PROFIMET Protocol state: LISTEMNING

15:15:14

15{04{2019 INFO PROFIMET Command bit up : SET_DATA_FIELD 5

15:15:14 LI
¢ Current Session € History  Page 1 of 10 Il 'l Brey Page Mext Page Update | Clear | Export |

™ Live Update
DE used space | 0.09% Show Log |

By clicking on the '..." button in the Details column, the user can find the Data and the
reported length which was either necessary to execute the command (present on the
Request Data area) or the data which has been returned to the PLC along with its length.

4 _Troubleshooting 2=l
Errors Event Tracing |
Start Date | 150420 — . E = | Tepe [, -
04 4 15/04/2019 15:15:13 Command bit up : OPEN_DE 2=l ] e I =
Date Time | Leve | Details I;I
(017} 'Long_Layouk_textDMZ . x|p'
15,!'04,!’2019 MFO
15:15:13
15/04/2019
15:15:13 IHFO T |
isid0te o Format is the following |
15:15:14
L 1
15{04/2019 (<Length>). <Data>
il TNFO
15:15:14
15/04/2019
15:15:14 IHFO |J
15/04/2019
15:15:14 INFC
15/04/2019
15:15:14 IHFO |
15/04/2019
15:15:14 IHFO
150442019 I |
15:15:14 INFC QK
}g;’?;f?glg INFC PRUTINET O O O+ S T_DATA_TFIELL |ﬂ
% Current Session € History  Page 1 of 10 Il 'l Frew Page Mext Page | Update | Clear | Export |
™ Live Update
DB used space 0.09% Show Lag |
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CHAPTER 4

MARVIS™ COMMANDS APPENDIX

ADDRESS IMM INFO DESCRIPTION FIELD LENGTH

56 Symbol Read/ No Read Positive = 31 Hex, Negative=30 Hex 1 byte

57 Code Match/No Match Positive = 31 Hex, Negative=30 Hex 1 byte

58 <LF> 1 byte

59 N byte

59+N <LF> 1 byte

59+N+1 Configured Text M bytes

59+N+M+1 <LF> 1 byte
67/127/253

Table 1: Get ID Match Result Response

ADDRESS IMM INFO DESCRIPTION FIELD LENGTH
56 ID Verification Positive = 31 Hex, Negative=30 Hex 1 byte
A=30,..,F=34,CUSTOM=35 Hex
57 Overall Grade Only if it is a DPM code 1 byte
58 Cell Contrast
59 Cell Modulation
60 Axial NON-Uniformity
Unused Error .
61 C . Metrics Threshold A=30,..,F=34
orrection . 8 bytes
- Only if isa DPM code
62 Print Growth
63 Minimum Reflectance
64 Fixed Pattern Damage
65 Grid Nonuniformity
66
127/253

Table 2: Get ID Marvis Configuration Response
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MARVIS™ COMMANDS APPENDIX

ADDRESS IMM INFO DESCRIPTION FIELD LENGTH
56 Symbol Read/ No Read Positive = 31 Hex, Negative=30 Hex 1 byte
57 Code Match/No Match Positive = 31 Hex, Negative=30 Hex 1 byte
58 Grade Thr[fasiToId Pass/ Positive = 31 Hex, Negative=30 Hex 1 byte

A=30,..,F=34,CUSTOM=35,N=36 Hex
59 Overall Grade Received | NA if the Symbol is non DPM or is not 1 byte
found
A=30,..,F=34,CUSTOM=35,N=36 Hex
60 Overall Grade Configured| NA if the Symbol is non DPM or is not
found
61 Cell Contrast
62 Cell Modulation Metrics received.
63 Axial NON-Uniformity Value: A=30,..,F=34,N=36 Hex. 8 bytes
62 Unused Error Correction Receiyed is s.hown only if OveraI.I Grade
- Brint Growth Conf|gured is CUSTOM, otherwise NA
NA will be returned for each metric if
66 Minimum Reflectance | Qverall Grade Configured is not CUS-
67 Fixed Pattern Damage |TOM or the relative symbol is not found
68 Grid Nonuniformity
69 Cell Contrast
70 Cell Modulation Metrics configured.
71 Axial NON-Uniformity Value: A=30,..,F=34,N=36 Hex.
73 Unused Error Correction Configur'ed is shown only if OveraII.
- Brirt Growth Grade CorTflgured is CUSTOM, otherW|s.e 8 bytes
NA. NA will be returned for each metric
74 Minimum Reflectance | if Overall Grade Configured is not CUS-
75 Fixed Pattern Damage |TOM or the relative symbol is not found
76 Grid Nonuniformity
77 Cell Contrast
78 Cell Modulation
79 Axial NON-Uniformity Metrics Pass/Fail.
30 Unused Error Correction Pasjs =31 Hex, Fail =30 Hex. NA.:3‘_6 Hex
a1 Srrt Growth will be rgturned for each metric if the 8 bytes
symbol is not found or is not a DPM
82 Minimum Reflectance Code
83 Fixed Pattern Damage
84 Grid Nonuniformity
85 <LF> 1 byte
Received Code N bytes
86+N <LF>
86+N+1
Configured Code M bytes
86+N+1+M <LF> 1 byte
127/253

Table 3: Get ID Marvis Result Response
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ADDRESS OMM INFO DESCRIPTION FIELD LENGTH
56 Object ID N bytes
57+N <LF> 1 byte
56+N+1 ID Verification Positive = 31 Hex, Negative=30 Hex 1 byte
56+N+2 Overall Grade A=30,..,F=34,CUSTOM=35 Hex lbyte
Cell Contrast
Cell Modulation
Axial NON-Uniformity
Unused Error Correction
56+N+3 . Metrics Threshold A=30,..,F=34 Hex 8 bytes
Print Growth
Minimum Reflectance
Fixed Pattern Damage
Grid Nonuniformity
56+N+3+8
127/253

Table 4: Set ID Marvis Configuration Request
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