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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.

ing 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
NOTE  the Support Web form on the Datalogic website.

U Datalogic recommends to read this User Manual carefully before perform-

This User Manual has been developed for PLC programmers who intend to connect a
Datalogic Laser Marker to a PLC via ProfiNet 1/0, 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™ 430 PRO
Lighter™ Suite version Lighter™ Suite 7.2.0

PLC

GOATALOGIC USER MANUAL v



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:

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

NOTE

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

>

CAUTION

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

WARNING

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

cated Lighter™ SW License. Please contact your DATALOGIC Sales Repre-

B Embedded PrefiNet I/0 connection is available only after activating a dedi-
sentative or distributor to purchase one.

NOTE

B Embedded ProfiNet 1/0 is available starting Lighter™ Suite 7.2.0.
NOTE

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 I/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 right-clicking the Laser Engine icon in the Windows
tray bar.
Troubleshooting

System test

Laser configuration

v Startin auto mode

Start in remote mode

Quit

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'.

£ Laser Configuration x|
General Property [ value |
e i Device Network Nam 400 I
evice i e arex
Laser =TCP server \ Please follow these rules when
Port Numbe 2709 . .
Field Orientation — selecting the Device Name:
Correction I~
Al dress manuall .
l'"r:’mm 1. Use only Alphanumerical
Input P
s characters ('a'...'z" and
¥ Axis '0"...'9"), excluding capital
Alternate DNS Server
Z s & LAN2 letters, '-"and "'
R Axis Media Status D nected
= LAN3 .
Markng on the Fly e Bocrradsd 2. The Device name must
o T T begin with a letter
= Profinet ('a'...'z')
Distance Sensor Network Adapter LAN 1
Service Input Memory Size 254
Output Memory Size 254

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

or 254).
Datalogic recommends to use
x| .
the same size for Input and Out-
:":: s Jieke I} |put Memory Maps.
Lase Device Network Name arex400 Moreover, depending on the
= TCP Server .
Fiekd Orientation Port Number 2709 size of each Memory map cho-
Correction e sen, the Response/Request
Aiming "pocty IP sdess manuel Data Field will be able to con-
Wk 265,255 tain a limited amount of data
1 X Axis
N : requested by the command
B zacs e — which is needed in this applica-
R Audis 1 m‘:vﬁ?h' Disconnected tion (e.g. by choosing a 64 byte
Merking on the Fly Media Status Disconnected Output Memory Area, the PLC
pv— etk il T will only have 8 bytes, equal to
B fi i
Distanes Sensor g — T 8 cha racters, to point the name
Service Inouk Memory Size 254 of the marking layout when exe-
Output Memory Size 254 .
= cuting a 'Open Document from
Device' command)

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

The network adapters in Control Panel > Network Connections must not be

ren
NOTE

amed.

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

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 "LaserEngine.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:

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

NOTE

e System running Windows 7:
- Skip to step 1

e System running Windows 10:

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

When the System Protection is disabled the system is not protected against
disk corruption or malware attacks. Disable the protection only for the time

necessary to make disk changes.
NOTE

- 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'.

® windows Firewall o =100

ng |ﬂ ~ Cantrol Panel ~ All Contral Panel Items = Windows Firewall - @] | Search Contral Panel w‘

File Edit Wiew Tools Help

(7]
Control Panel Home Help protect your computer with Windows Firewall

Allav a pragram ar Feature ‘windows Firewall can help prevent hackers or malicious software from gaining access to your computer through the
through Windows Firewall Intetnet or a network,
m". Change notification settings Haw does & firewall help protect my computer?

. what are network locations?
1) Turn windows Firewall on or off

(@) Restore defaults l '@ Home or work (private) networks Not Connected j|
1#)) Advanced seftings 3
i l '.@' Public networks Connected d

Troubleshoot my network

Metworks in public places such as airports or coffee shops

windows Firewsl state: on

Incoming connections: Block all connections ta programs that are not on the list of
allowed programs
Active public networks: = Unidentified network

Motification state: MotiFy me when Windows Firewasll blacks a new program

See also

Metwark and Sharing Center

GOATALOGIC USER MANUAL 3



SETUP OVER PROFINET 1/0 NETWORK

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

il
File  Action  View
N Name Profils
By Conmecton Securty s | CErable Echa Ping RTQUB“ A::
'S i LaserEngine Control Al Yes
L Renomy LaserEngine Cantral Al Yes T Filer by Profile
%LaserEng\ne Ethernet Pratocal al ves dow te || T Fier by state »
LaserEngine Signal al Yes Allovs [
(@ LaserEngine Transfer Al Yes Allow N || Fiter by Group 4
@ BITS Peercaching (Content-n) BITS Pesrcaching al Mo Allows [ View »
@175 Pesrcaching (RPC) BITS Pesrcaching al M Allows [
@ 5175 Feercaching (RPC-EPMAR) BITS Pasrcaching al Mo Mlow e || (G Refresh
.EITS Peercaching (wSD-In) BITS Peercaching Al Mo Allowy Me » Export List...
’Eranchcache Content Retrieval (HTTP-In) BranchCache - Content Retrie... Al Mo Allowy e ﬂ Help
.EranchCachE Hosted Cache Server (HTTP-In)  BranchCache - Hosted Cache ... All Mo Allow 8
@ Eranchcache Peer Discavery (WSD-In} BranchCache - Peer Discavery... Al [ Allovs e
(@[Core Networking - Destination Unreachable (ICMPyE-In] |tworking al Yes Allovs [
() Core Networking - Destination Unreachable ... Core Networking al Yes Allovs [
() Core Metworking - Dynamic Host Configurati...  Core Networking al Yes Allows e
() Core Metworking - Dynamic Host Configurati...  Core Networking &l Yes Allovs e
() Core Metworking - Internet Group Managem... Core Networking Al Yes Allow e
@Core Metwarking - IPHTTRS (TCP-In) Core Metworking Al Yes Allowy e
@Core Metwarking - IPv6 (IPv6-In) Core Metworking Al Yes Allow e
() Core Netwarking - Multicast Listener Dane (L., Core Netwarking al Yes Allovs e
() Core Networking - Multicast Listener Query (... Core Networking al Yes Allovs [
() Core Networking - Multicast Listener Report .., Core Networking al Yes Allovs e
() Core Metworking - Multicast Listener Report .., Core Networking al Yes Allovs e
() Core Metworking - Meighbor Discovery Adve... Core Networking &l Yes Allows e
() Core Metworking - Meighbar Discovery Solici... Core Networking &l Yes Allows e
() Core Metworking - Packst Too Big (ICMPve-In) - Core Metwarking Al Vs Allowy Me
@Core Metwarking - Parameter Problem (ICMP... Core Metworking Al Yes Allowy e
() Core Netwarking - Router Advertisement {IC... Core Netwarking Al Yes Allow he
() Core Netwarking - Router Solicitation (ICMP...  Core Netwarking al Yes Allovs [
(@) Core Networking - Teredo {UDP-In) Care Metworking al Yes Allovs [
(@) Core Networking - Time Exceeded (ICMPY5-Tn) - Core Networking al Yes Allovs e
.Dlstrlhuted Transaction Coordinator (RPC) Distributed Transaction Coordi...  Privat... Mo Allow Me
.Distl’ihuted Transaction Coordinatar (RPC) Distributed Transaction Coordi...  Domain Mo Allowy Mew
a | |l | _l'I
\ [

£ start iIEI lﬁ T | BB L 2 E

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

Rule Type

Select the type of firewall rule to create.

Steps:

» Rule Type What bwpe of il would you like to create?

@ Protocol and Ports

@ Action = Program

@ Profile Rule that controls connections for a program.
@ Mame  Port

Rule that controlz connections for & TCP or UDP port.

" Predefined:
BITS Peercaching J

Fiule that contrals connechions for a ‘Windows experience.

" Custom
Custam mile.

Learn more about rule types

¢ Back | Mest > I Cancel

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

4. In the Program And Services tab, browse towards the 'LaserEngine.exe'
application (C:\Program Files\Lighter\X.x for systems running Windows7 and
C:\Program Files (x86)\Lighter\X.x for systems running Windows 10)

il Profinet Properties T |

! Protocols and Ports | Scope | Advanced I Users I

b General Frograms and Services Compuiters
Pragrams

|‘ il 7 Al programs that mest the specified conditions

% This program:

[ I%PrcbramFiIesX\Lighter\?.2\LaserEng | Browse... ||
] Services
Settings. .. |

Specify the services ta which this rule
applies.

Learn more about programs and services

le“:_) |~ 0S(Ci) ~ Program Files ~ Lighter ~ 7.2 ~ v 2y | search7.2 0]
Drganize »  New folder = o+ [ @
- = o
 Favorites 21 MName | Date modified | Type
B Desktop | Docs 3f15/2019 12:06 PM File Folder
4 Downloads Help 3/15/2019 12201 PM File Folder
=l Recent Pl
il el s imageformats 3f15/2019 12:01 PM  Fills Folder
N Resources 3/15/2019 12:01 PM File Falder
. Libraries
3 Bactimants . sldrivers 3/15/2019 12:01 PM File Folder
J‘a Music tools 3M5/2019 12:01 PM File Folder
[=] Pictures [T} assistant exe 3(22/2017 :22PM Application
E Yideos [m7 LaserController exe 3/13/2019 11:40 &AM Application
™, LaserEditor.exe 3f13/2019 11:40 AM__ Application
i Computer T
911:40 &M
&, os(c
= DATA (D3} N uninstall exe /1502019 12:01 PM Application
s‘ﬂ Mekwork LI | | _’I
File narme; |LaserEngine.exe j IPngrams % exed j
Open I Cancel |
S

SOATALOGIC
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SETUP OVER PROFINET 1/0 NETWORK

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

* New Inbound Rule Wizard x|

Action

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

Steps:

L ]

o

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

Fiule Type
Protocol and Ports
Achion

Profile

Mame

Profile

Wwhat action should be taken when a connection matches the specified conditionz?

@ Allow the connection

This includes connections that are protected with IPzec as well az thoze are naot.

" Allow the connection if it is secure

This includes only connections that have been authenticated by using IPsec. Connections
will be secured uzing the settings in IPzec properties and rules in the Connection Security

Rule node.
Customize... |

" Block the connection

Learn mare sbout actions

< Back

| Mewt > I Cancel

Specify the profiles for which this le applies.

Steps:

* ]

L

Fule Type
Protocol and Ports
Action

Prafile

Marme

“when does this ule apply?

™ New Inbound Rule Wizard il x|

¥ Domain

Applies when a computer iz connected to its corporate domain.

T Private

¥ Public

Learn more about profiles

Applies when a computer iz conhected to a private network location.

AEEIies yhen a compLiter iz connected to & Euhlic network location.

< Back

I Next > I Cancel

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

7. Give this rule a recognizable name.

# New Inbound Rule Wizard

Name

Specily the name and description of this ule.

Steps:
@ Rule Type
& Program

@ Action

Name:

@ Profile
[TaserEngine Inbound

& Name

Description (aptionall

cgak [ Fnsh | 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:
e System running Windows 7:
- Close all the open windows
- Double click on the 'Save-Data.bat'icon, present in the Desktop

$)b
T

save-data

- Restart Windows.

e System running Windows 10:
- Close all the open windows
- Enable system protection (see laser marker User's Manual -> Enable the system
protection...)

When the System Protection is disabled the system is not protected against
disk corruption or malware attacks.

NOTE

- Wait for the operating system to restart
- Check that the System protection is enabled (green icon):

Protection

USER MANUAL 7
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SETUP OVER PROFINET 1/0 NETWORK

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 Engine GUI:

Documents | Device Status Info | % axis | Seatisties |
\Q File name - Jreer] ¥ Enabl preview
/ pe” o *p
Fe 4 = @I
&3 b £
. _NUMERO ET DATAMATRIX 0 L Q O u ‘t 2 I
2, DocumentL b P
Y9 | @ ehernetprotocal xas i
& ot b 5
v i3 Laser_Dashboard xqs 3
/7 2. Long_Layout_textDHz b E
D - Saquence_AREX_430_PRO %58 P
T |+ sequenc_arex 30 PRO burnin 52 I
peees = Sequencelnput e E
H t 2 Short_Layout_textt xIp i r
1| |, sistemi sospensioni Merocco Mirat
m_ Zil 1™ arexan xp
— | @ swrsew xas
& Tepserver xas
B test #p i
5. Test_Pattern_AREX_430_PRO b . I
* H Dynamic Text
L — A al
‘ 0000 5E]
| ‘ Laser STAND BY - SHUTTER, CLOSED ‘ ®

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.

Global variables
Wiew log

Swstem best

Laser configuration

Start in auto mode

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

Documents | Device StatusInfo | k4 Axis | Statistics |
0 File name - [ree] ¥ Enable previey,
A - 1 o
Cr— 2 @)
3 o Iy
_MUMERO ET DATAHATRIX “n L O O U ‘t 2 i
Document i i
JEed b EthernetProtocl sz i
ext o e
v Laser_Dashboard xqs i
/ D Long_Layout_textDM2 xp N
Sequence_AREX_430 PRO xse B
-~ Sequence_AREX_430 PRO_burmin wse "
e — Sequencelnput xse =
3 ‘g Short_Layaut_ext1 Ap s -
D L\ i sistermi sospensioni Marocco Mirrahl i
e Std RS-232 xgs
TepSarver s
test i
Test_Pattern_AREX_430_PRO o

=1 Dynamic Text
I . A3l
‘ [E000oE

‘ ‘ Laser STAND BY - SHUTTER CLOSED | @

8 PROFINET I/0 SOATALOGIC



CONFIGURING THE LASER MARKER FOR USE OVER PNIO

Disabling the WIinSAT 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 1/0O, 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:
e System running Windows 7:
- Skip to step 1
e System running Windows 10:
- Disable system protection (see laser marker User's Manual -> Disable the sys-
tem protection...)

When the System Protection is disabled the system is not protected against
disk corruption or malware attacks. Disable the protection only for the time

necessary to make disk changes.
NOTE

- 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:

EF all Control Panel Items _{of x|
(-_)O E + Control Panel = All Control Panel Tkems - - ml Search Control Panel @‘

Adjust your computer’s settings Wiews byt Small icons ¥

P’ Action Cenber [+ Adrinistrative Tools I!—.(ﬂ AutoPlay

b Backup and Restore %el BitLocker D¥ivadministrative Tools e aniagement
. . (Configure administrative settings for your

@ Credential Manager 1 Date and Timgeomputer, Prograrms

[t Deskkop Gadgets =4 Device Manager F!‘,_.ﬁ Devices and Printers

SOATALOGIC

= pisplay @' Ease of Access Center P Folder Options
4 Fonts Q@ HomeGroup ¢x Indexing Options
Inkel® HD Graphics @ Internet Options 2 Keyboard

NotiFicat\on AreaIcons

Q’ Personalization

ﬁ;’PrUgrams and Features
%Remotenpp and Desktop Connections
:Ei Syskem

gﬂ User Accounts

@Windows Mobility Center

¥ Mouse

& Parental Controls

|2 Phane and Modem

Fe 'Recovery

% Sound

.,i. Taskbar and Start Menu
a Windows CardSpace

12 windows Update

-L;: Metwork and Sharing Center

M Performance Information and Tooks
E Power Options

9 Region and Language

@ Sync Center

[ Troubleshooting

ﬂ ‘Windows Firewal

USER MANUAL 9




SETUP OVER PROFINET 1/0 NETWORK

2. Select the 'Task Scheduler':

Conkrol Fanel = Al Corkrol Fanel [tems = Administrathee Tools

L)

Search Administrathee Tools ﬂ

Organize = 8/ Cipen i
7t Favort Mame - IDatu rmodified Type | Sza I |
B Destiop [l Component Services 11/9/2016 2:153 A Shortout KB
M Downloads B Computer Management 11/3/2016 2:15 80 Shorbos 2KB
. Recerk Places . . -
15F Connection Manager Administration Kit 11}9/2016 2:16 AM Shorbout 2KB
3 Libras (35 Data Sarces (ODEC) 11[8[2006 2:18 A Shorkout 2 ke
* Documents (BE] Event viswier LBE0IE 218 A Shortodk z kB
J’I Music ﬁj Inbernet Informstion Services (T15) 6.0 Mana,..  11/9/2016 2:17 &M Shorbout 2KB
= Fictures fa];j Inkernet Information Services (115) Manager 11/9/2016 2:17 AM Shorbost 2KB
B videos {15051 Inbistor H30IE 28 A Shorta 2k8
#a Local Security Pelicy 11/9/2016 2:18 AM  Shorkeut 2KB
1% Computer =
g 05 () (7 Performance Manitor 1192016 2:15 AM Shorhout 2KB
(= DATA (Dx) [ii Print Manizgement 11/9/2016 2:15 AM Shiorbout ZkB
- STORE NGO (F:) (AP Sean Management LLf9]2016 2:17 AM Shorbouk ZKB
[ Sarvices For Netwark Fis Systam (MFS) 11/9/2016 2:18 AM Shorbouk ZkB
M Nebwork [ Services 11/9/2018 2:15 AM Shaorbout 2KB
(& system Configuration 11/9/2016 2:15 AM Shorbout ZKB

B =
rﬂ Windows Firewall with Advanced Securiey 11]9/2016 2:17 AM Shiorbouk 2KB
|#1 Windows Memory Blagnostic L1/9/2016 2118 Al Shortout KB

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'.

=loi=]|
Fle Action View Help
€= 2=H
() Task Scheduer (Local =] e T
Bl £ Task Scheduler Library [aSn starting 171} Gadiaaeinnaain AV 117972016 il 'Maintenance a
B [ Microsoft Run
B[] windaws End & Create Basic Task..,
1 AppID Export...
[ Application Expe e Impott Task...
j :I‘:Z;:th Delets [ Display All Running Tasks
[ CertificateServi 5] Enable All Tasks Histary
[ Customer Exper
B g Jq | o | 2 mewaleer..
[ Diagnosis X Deleke Falder
| DiskDiagnostic General  Triggers |Attinm| Conditions | Settings | History (disabled) |
7 Location 14 i ¥
(1 Maintenancs | Trigger [ Details Status I A refresh
[ MemoryDiagnos Weekly A£L00 AM every Sunday of svery week, starting 1/1/2008 Enzbled =
| MobleRC Help
& i
7 NetTrace b Run
| WetworkAceessi—
171 Offine Files N End
pa & Dissble
[ Power Efficiency
B res Export...
1 regitry = Properties
| RemoteApp anc
[ RemateAssistar K voets
| Server Manager o Help
1 shell
7 Sidesh |
" anfh [ *
] —|
I I
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CONFIGURING THE LASER MARKER FOR USE OVER PNIO

To make all these settings permanent on the Laser Marker, please follow this procedure:
e System running Windows 7:

- Close all the open windows

- Double click on the 'Save-Data.bat'icon, present in the Desktop

-~y

save-data

- Restart Windows.

e System running Windows 10:
- Close all the open windows

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

When the System Protection is disabled the system is not protected against
disk corruption or malware attacks.

NOTE

- Wait for the operating system to restart

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

Protection

COATALOGIC USER MANUAL 11



SETUP OVER PROFINET 1/0 NETWORK

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 1/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.

12 PROFINET I/0 SOATALOGIC



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

Creating a PNIO node using the GSDML file

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

T4 Siemens - C:\Users\MPierpaolini\Documents\TIA programsiLM_V13_CPU1214CUM_V13_CPU1214C

Project Edit View Insert Online .Opticms Tools  Window Help

¢ (R ] saveprojec: Gb M E5) | Y Settings ¥ Gooffline
Project tree Support packages
W Manage general station description files (GSD)
Start Automation License Manager —
50O o T
[#] Show reference text
e L1l Global libraries b
S 7 IM_v13_cPu1214C
J B A sl PLC 1 ==

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.

| awpee w

Manage general station description files

Source path: |.UsersLMPierpaolinitDocumentsl‘ﬂA programleM_W3_CPU12T4C'.AdditinnaIFiIeslGSD| [:I

Content of imported path

D- File Version Language Status Infao

[[] GSDML-V2.33-Datalogic-Laser-M: V2.33 English Already installed Datalogic s....

[[] GSDML-V2.33-Datalogic-Laser-M: V2.33 English Already installed Datalogic s....

[[] GSDML-V2.33-Datalogic-Laser-M: V2.33 English Already installed Datalogic s....

[[] GSDML-V2.33-5ofting-WindowsPC V2.33 English Already installed Portation o...

[ GSDML-V2.33-Softing-WindowsPC V233 English Already installed Portation o...

<] 0
Delete | | Insta H Cancel |

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.
NOTE
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SETUP OVER PROFINET 1/0 NETWORK

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 10 ->
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
PORTAL

LM V13 CPU1214C * Devices & networks
Options EE]
-z
=
v | catalog §
1]
E |<5ea rchz ”El:l @ o
| [ Filter g
» [ Controllers &
» [ HMI
» [ PC systems j
» [ Drives & starters )
» [ Network components %
» [H Detecting & Monitoring B
» [ Distributed 110 o
A » [ Field devices &
HML1 Drag&Drop 1 ~ [ Other field devices -
KP300 Basic... iy ~ [ PROFINET 10 =
» [ Drives E
_ » (@ Encoders =
» [ Gateway | |
~ [ General L
~ [ Datalogic S.r.l. 2
~ [ Laser Marker E‘-
LASER MARKER 1P &
» [l HMS Industrial Networks
» [0 e
» [ Ident Systems
» [ Sensors
» [ PROFIEUS DP
<] [100% ol b |

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.

[ Topology view [ Network view [} Device view |

Options

IR

% Newwork|  §} Connections [Hii connection

PLC 1
CPU1214C

=

Lasermarker [
LASER MARKER 1P E_.

PLC1

=

v ‘ Catalog

L)
[ Filter

» [ Controllers

» [E M

» [ PCsystems.

Bojees siempiey [

e
PNIE_1

HMI_1
KF300 Basic mo...

k5

3

» [ Drives & starters
» [ Network compenents
» [ Detecting & Menitering
» [l Distributed 110
| » (@ Field devices
~ [ Other field devices.
~ [ PROFINETIO
» [ Drives
» [ Encoders
» [ Gateway
[ General
~ [ Datalogic 5.1l

~ [l Laser Marker
a Tl LASER MARKER 1P

sjooy auljug LEH

soneiqn £ sqsnlm

|4 Properties

100% = e,
\

» [0
» [ Ident Systems

[*3 info @2 Diagnostics

14 PROFINET I/0

SOATALOGIC



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

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 | Networkview [IIY Device view || Options

dffomwn el B[] Qe | | Device overview | =
2. | Medul

= — [ Module

TSR I [ p— rem— | Gatalog
~aeson oo B [ — 1
» Interface o oX1 g Filtar
/ Digital 254 Byte Input_1 o 1 256..509 » TR
Digital 254 Byte Output_1 2 256509 | =1 _ [ vodle
w 0

L Input Modules
[l pigita! 128 Byte Input

— b o 4
- . To change the default sizes, it s necessary to N vigia1 254 By Input
-

q

[ pigital 64 Byte Input

cancel the currently present Memory Map || - s oupuiodue:
8

51003 AUNUO \f_” Bojeyed asempiey (£

. X . igital e Output
sizes and then drag and drop:the new sizes e T m e I
o 10 B
from the 'Catalog' on the right: LSRR o
<[] 100% & —%— =] ] ] E'E‘ i
) |6 Properties [y Info 4] %l Diagnostics | il
|[ General [ 10tags | Systemconstants | Texts | =
» General [l [~] S
~ PROFINET interface [X1] Genaral a
1 -

Name: |arex400 | |
Author: | Admin | |

ar r
Identification & Maintenance

Hardware identifier

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

age 2).
NOTE Page 2)
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CHAPTER 2

CYCLIC COMMUNICATION BETWEEN
THE PLC AND THE DATALOGIC
LASER MARKER

A ProfiNet 1/0O 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.

¢ 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.

Every Command Bit has a matching Mirroring Bit: this means that whatever

command the PLC requests the Laser Marker to execute by setting a Com-

mand Bit 0->1, there will always be a dedicated Mirroring bit which
NOTE  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 25.

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;

16 PROFINET I/0
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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->0assoon as the EXE-

N\ ) 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.
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CYCLIC COMMUNICATION BETWEEN THE PLC AND THE DATALOGIC LASER MARKER

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 BIT7 BITé BITS 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

Reference

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

o | I T B A2 N LT

11to 21

. | | | | | | FesetOuput | SetOuput |

23
24

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

25
26 to 31

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

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

54 Request Data Size

55

56 t0 63/127/253

Request Data

18 PROFINET I/0
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OUTPUT ASSEMBLY MEMORY MAP

Description of the Output Assembly Memory Map

ADDRESS BIT NAME VALUE DESCRIPTION AND EXAMPLES
0 Start Markin 0 -> 1 Start Marking ; 1 -> 0 as soon as | This action starts the Marking process (in order to have Laser emission,
0 g the mirroring bit is HIGH the Laser Marker must be in Laser Ready State before this bit goes HIGH)
0 -> 1 Stops the System; 1 -> 0 as soon . . . . .
1 Stop System as the mirroring bit is HIGH This action stops the Marking and/or the axis movement process in course
Get PNIO Protocol Ver- 0->1 Req'uestlng the Profinet 1/0 Pr(?» Gets the Profinet protocol version currently running inside the Laser
0 sion tocol version; 1 -> 0 as soon as the mir- Engine
roring bit is HIGH s
. . OA ->1 Requesting the Laser If.ngme Ve | Gets the Laser Engine Version running on the PC communicating with the
1 Get Laser Engine Version |sion; 1->0 as soon as the mirroring bit
1 . PLC
is HIGH
0 -> 1 Sets the Laser Engine back into
7 Protocol Error Clear 'Listening' state after a 'Protocol Error' |Sets the Laser Marker back to 'Listening' state after that a Protocol Error is
; 1->0 after a minimum of 1 RTl since | notified to the PLC
0->1 of this same bit
Loads the document specified in the Request Data Field (".x1p" exten-
0 Open Document From |0 -> 1 Asking to load an XLP ; 1 -> 0 as |sion must be included); the document must be in the Laser Engine default
Device soon as the mirroring bit is HIGH filepath (D:\Data\Docs\Layouts)
Request Data Field: <DocumentName>
1 Save Document 0->15ave cur'rent'docu'm'ent; 1->0as Overwrites the currently loaded document
soon as the mirroring bit is HIGH
0._> 1 GEt.S 'the'cor1tent of the Data Requests the content of the object which ID is specified in the Request
. Field specified inside the Requested X
2 Get Data Field value ; R Data Field.
Data Field; 1 -> 0 as soon as the mir- . .
. L Request Data Field: <objectID>
roring bit is HIGH
0 -> 1 Sets the content of the specified | Sets the content of the object which ID is specified in the Request Data
3 Set Data Field Value Data Field ; 1 -> 0 as soon as the mir- | Field.
roring bit is HIGH Request Data Field: <objectID><LF><NewValue>
2 R -
0->1 Asking to r‘“'t“r.rT th? value of the Requests the value of the Global Counter specified in the Request Data
Global Counter specified in the X
4 Get Global Counter Value . Field.
Request Data Field ; 1-> 0 as soon as Request Data Field: <globalCounterName>
o L Request Data Field:
the mirroring bit is HIGH 8
0 -> 1 Setting the value of the Global |Sets the value of the Global Counter specified in the Request Data Field.
5 Set Global Counter Value | Counter; 1 -> 0 as soon as the mirror- |Request Data Field: <globalCounterName><LF><newGlobalCounter-
ing bit is HIGH Value>
0->1 Askl'ng to retlfrn t.he value of the Requests the value of the Global String specified in the Request Data
) Global String specified in the Request | _.
6 Get Global String Value - X Field.
Data Field ; 1 -> 0 as soon as the mir- Request Data Field: <globalStringName>
. P .
roring bit is HIGH g g
. 0 _? 1 Setting the value of the Qlopal Sets the value of the Global String specified in the Request Data Field.
7 Set Global String Value |String; 1 -> 0 as soon as the mirroring X . .
bit is HIGH Request Data Field: <globalStringName><LF><newGlobalStringValue>
. 0->1 Enables an object inside the Enables the object which ID is specified in the Request Data Field.
0 Enable Data Field loaded layout; 1 -> 0 as soon as the . .
S - Request Data Field: <object|D>
5 mirroring bit is HIGH
. . 0-> 1 Disables an object inside the Disables the object which ID is specified in the Request Data Field.
1 Disable Data Field loaded layout; 1 -> 0 as soon as the . X
oo L Request Data Field: <objectID>
mirroring bit is HIGH
0 -> 1 Moves and/or rotates the docu- Moves t.he document s origin and its cgntgnt of the given offsets and then
Move and Rotate Docu- Lo rotates it of the given angle. The rotation is done considering the new ori-
0 ment; 1 ->0 as soon as the mirroring N
ment bit is HIGH gin of the document.
4 Request Data Field: <X>,<Y>,<Angle>
0 -> 1 Moves the specified Data Field |Moves the object which ID is specified in the Request Data to the given
. to the position specified inside position. The X,Y coordinates refer to the center of the marking area. The
1 Move Data Field ; R T o P
Request Data Field; 1 ->0as soon as |object's positioning is done considering the object's origin.
the mirroring bit is HIGH Request Data Field: <FieldID><LF><NewXPos>,<NewYPos>
5to7
0->1 Moves the AX|sAs.pecn‘|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 specified at address 10
2 Stop Axis specified at address 10; 1 -> 0 as soon | Note: It is recomended to perform a "Reset Axis" command after the
8 as the 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 commands; 1 ->0 when the Mirroring | erence value for all the following Autofocus executions
bit is HIGH
9
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CYCLIC COMMUNICATION BETWEEN THE PLC AND THE DATALOGIC LASER MARKER

VALUE

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

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

DESCRIPTION AND EXAMPLES

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

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
turnsto 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>

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>

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 (0=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>

ADDRESS BIT NAME
0 X Axis
1 Y Axis
2 Z Axis
3 R Axis
11to 21
0 Set Output
1 Reset Output
1/0 port Laser Output
Oto7 (0.7)
1/0 port Laser Output
25 Oto7 (8..15)
26 to 31
1 Get ID Match Result
2 Get ID Marvis configura-
tion
3 Set ID Marvis Configura-
tion
4 Get ID Marvis Result
33to 53
Oto7 Request Data Size
55
Oto7
(for
56 to )
63/127/253 each Request Data Field
address
Byte)

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

'Request Data Field' usable length

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

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

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

20 PROFINET I/0

SOATALOGIC




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

BIT7 BITé BITS BIT4 BIT3 BIT2 BIT1 BITO
. Laser Standby Laser Wait for
Laser Emission Laser Ready Shutter Closed Laser Standby Start Laser Warm Up Laser Off
. Laser Busy Shut-
Laser Error Laser Warning ter Closed
Protocol Error | Command Error Comma.nd Bxe-
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 Open Document

Save Document

15t0 17

Value Value Counter Value Counter Value Value Value From Device
Disable Data Enable Data
Field Field
Move Data Field Move and Rotate
Document
Set Focus Dis- Stop Autofocus | Start Autofocus Stop Axis Reset Axis Move Axis

18

19

20 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

21

2210 23
24
25
26

Focus Distance
Sensor is avail-
able

Z Axis is on Focus

R Axis Move-
ment

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

Z Axis Move-
ment

Y Axis Move-
ment

X Axis Move-
ment

S S B0

27

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

28

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

29
30to 33

34

35

Symbol Match

& Result Fail

37
38

391053
54
55

56 to 63/127/253

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) O: 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 25)

Notifies a Protocol Error (see “Protocol Error” on page 26)

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 25)

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
0 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
1 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
0 Move and rotate docu-
14 ment
1 Move Data Field
15t0 17
0 Move Axis
1 Reset Axis
2 Stop Axis
3 Start Autofocus
4 Stop Autofocus
5 Set Focus Distance Refer-

19

ence

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

(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 26)

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 Move and Rotate Document com-
mand

Informs about the execution of the Move Data Field command

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
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INPUT ASSEMBLY MEMORY MAP

ADDRESS BIT NAME VALUE DESCRIPTION AND EXAMPLES
0 X Axis Enabled Notifies if the X Axis is enabled or not
1 Y Axis Enabled . Notifies if the Y Axis is enabled or not
- 0: Axis not enabled; 1: Axis enabled — —

2 Z Axis Enabled Notifies if the Z Axis is enabled or not

o 3 R Axis Enabled Notifies if the R Axis is enabled or not
4 X Axis Home Notifies if the X Axis is in its Home position or not
5 Y Axis Home 0: Axis not in Home position; 1: Axis in | Notifies if the Y Axis is in its Home position or not
6 Z Axis Home Home position Notifies if the Z Axis is in its Home position or not
7 R Axis Home Notifies if the R Axis is in its Home position or not
0 X Axis Movement Notifies if the X Axis is moving or not
1 Y Axis Movement Notifies if the Y Axis is moving or not

0: Axis not moving; 1: Axis moving
2 Z Axis Movement Notifies if the Z Axis is moving or not
3 R Axis Movement Notifies if the R Axis is moving or not
. 0: Z Axis is not on Focus; 1: Z Axis is on | Available only for Arex™ 400. Notifies if the Z Axis is on Focus or not (avail-

4 Z Axis is on Focus

Focus

able only if the Focus Distance Sensor is enabled)

22to0 23

Focus Distance Sensor is
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

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,

27 Status (8.15) matching Output is being pulled up it means output10 is HIGH)
28 1/0 port Laser Input Sta- : . )
tus (0..7) (Regalfdmg each bit) 0: the matching Pulling up Input N where N is the position of the HIGH bit inside these
Input is not being pulled up; 1: the dd
29 I/0 portt La(s;rllrsl;)ut Sta- | matching Input is being pulled up addresses
us (8..
30to 33
For the object specified in the Request Data Field, it returns the Symbol
Read and Code Match results, along with the Received and Configured

1 Get ID Match Result 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.

2 Get ID Marvis Configura- . ) Response Data Field: <Verification><Overall><CellContrast><CellModula-

tion (Regarding egch bit) ) tion><AxialNonUniformity><UnusedErrorCorrection><Print-
34 0->1: Laser is executing the com- Growth><MinimumReflectance><FixedPatternDamage><GridNonUnifor
mand; 1 ->0 Laser has executed the | iy
- - command

3 setID Mart\i/:)anonflgura» 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.

4 Get ID Marvis Result Response Data Field: <SymbolReadPassFail><CodeMatchPassFail><Grade-
PassFail><RecOverall><ConfigOverall><RecMetrics><ConfigMet-
rics><MetricsPassFail><LF><ReceivedText><LF><ConfiguredCode><LF>

0 Marvis Result OK (Regarding each bit) . P e e o

0->1: The latest MARVIS™ acquisition | Notifies if the last MARVIS™ verification has been OK or not: it will only be
has produced this Result; 1 -> 0: when [OK if Symbol Read, Symbol Grade Result and the Symbol Match Result are

1 Marvis Result Fail a new 'Start Marking' command is exe- | OK

cuted
(Regarding each bit) Notifies if the last MARVIS™ verification has produced a Symbol Read or

2 Symbols Read OK 0->1: The latest MARVIS™ acquisition | not of all the objects marked with Verification enabled. After marking a

has produced this Symbol Read; 1 ->0: [ document which contains a Datamatrix with enabled MARVIS™ Verifica-

3 Symbols Read Fail when a new 'Start Marking' command |tion, the Symbol Read will be OK if during the verification a general Data-

is executed matrix is found
(Regarding each bit)
4 Symbol Grade Result OK -~ _—
g 0->1:The Iatest'MARVIS acquisition Notifies if the last MARVIS™ verification of all the objects marked with
has produced this Symbol Grade P
) Verification enabled have passed the Grade threshold or not
5 Symbol Grade Result Fail Besult; 1->0: when a new 'Start Mark-
ing' command is executed
(Regarding each bit)

6 Symbol Match Result OK 0->1: The latest MARVIS™ acquisition | Notifies if in the last MARVIS™ verification the content of all the objects

has produced this Symbol Match marked with Verification enabled match the content of the objects found

7 Symbol Match Result Fail Result; 1 ->0: when a new 'Start Mark- [ by MARVIS™

37

ing' command is executed
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CYCLIC COMMUNICATION BETWEEN THE PLC AND THE DATALOGIC LASER MARKER

ADDRESS BIT

Reader Status Available

Reader Status Busy

Reader Status Warning

39to 53

54 Oto7

55
Oto7

56 to 63/ e‘;‘i;
2 address
Byte)

Reader Status Error

Response Data Size

Response Data Field

(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

DESCRIPTION AND EXAMPLES

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/O:

e “Command Error” on page 25
e “Protocol Error” on page 26
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 I/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'.

& Laser Configuration 5 x|
GEI'B’al Lw
Scanner Language: |ausodetect =|
Laser
Field Orenkation [
Correction i J{men] =
Aiming Decinals; |z =
Input [ Cukput ) F
A Buis
i< log space [KE]: | 1000 =
¥ Hxis =
Maz log File rrmber: I 10 j
E] zasis
R Axis ~Troubleshocting
Marking on the Fly - atabase
hetiwork, . -
P Sze [MB] |00 =
MARNTS
DEtance Sersor ~Level
Sarvice Maz: Level Tracng IINFD _:-_J
—Trace
™ LIGHTER
[~ ETHERMET_IP
[ FROFINET
[ xS
I~ INPUTS_OUTPUTS
[ READER
[~ TCP_SERVER

SOATALOGIC

USER MANUAL 27




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 variables
Troubleshooting
Systemn 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.

21 xi|

4 Troubleshooting
Errors  Ewent Tracing | RefEr to State Dlagra m
CETET | P B on page 17
Start Date 15/04/2019 00:00 = | End Date 16/04/2019 23:59 =] Level |AL p g
Date Time | Level | Type | EndPaint | Description | Details g2
15{04{2019 INFO PROFIMET Protocol state: LISTENING
15:15:13
}g{?gfglg INFO PROFINET Carmmand bit up : OPEN_DOCUMENT
}gf?gfglg NFO FROFINET Protocal state: EXECUTING 1
15/04/2019 o
15:15:14 INFO PROFIMET Mirroring bit up
15/04/2019 Lo
15115114 INFO PROFIMET ‘Write Fieldbus Memory J
15/04/2019 )
15115114 INFO PROFIMET Command bit down
15/04/2019 o
15115114 INFO PROFIMET ‘Write Fieldbus Memory
15/04/2019 o
1511514 INFO PROFIMET Mirroring bit down 4
}? ?g{ fglg INFO FROFINET Frotocol state: LISTENING ” |
15{04{2019 INFO PROFIMET Command bit up : SET_DATA_FIELD 5
15:15:14 LI
¢ Current Session  History  Page 1 of 10 |1 'I Frev Page Mext Page Update | Clear | Export |
I 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.

J Troubleshooting 2] x|
Errors Event Tracing |
Start Date |150420: Tl . et | Tvpe ... -
104120: 15/04,;/2019 15:15:13 Command bit up : OPEN ! 2| e | |
Date Time | Leve | Details ILI
(017} 'Long_Layouk_textDM2, xlp'
15,!'04,!'2019 MFO
15:15:13
15/04/2019
15:15:13 INED T |
15/04/2019 o Format is the following |
15:15:14
ot 1
15/04j2019 (<Length>): '<Data>
bt INFO
15:15:14
15/04/2019
15:15:14 INER |J
15/04/2019
15:15:14 INED
15/04/2019
15:15:14 INFO |
15/04/2019
15:15:14 INRS)
15/04/2019 I |
15:15:14 INFC QK
}g;’?g;’fslg INFC PRUFINET TCOTMETT O O+ St T_DATR_FIELL |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 |

28 PROFINET I/0 SOATALOGIC



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
61 Unused Error Metrics Threshold A=30,..,F=34
Correction e . 8 bytes
_ Only if is a 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 ThrésiTold 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
64 Unused Error Correction Received is shown only if Overall Grade
&5 Print Growth Config_ured 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 Overalll
. Grade Configured is CUSTOM, otherwise 8 bytes
73 Print Growth NA. NA will be returned for each metric
74 Minimum Reflectance | if Qverall 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 Pas_s =31 Hex, Fail =30 Hex. NA.:3.6 Hex
a1 Brirt 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

30 PROFINET I/0

SOATALOGIC




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
56+N+3 UnusedlError Correction 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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