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Ei A Datalogic S.r.l. recommends to read this User Manual carefully before E::
" performing any kind of operation both on the PLC and the Laser Marker. | case of any =
w doubts, please contact your local Datalogic Technical Support or fill in the Support
» Webform on the Datalogic s.r.| website at the following link. w

1. Introduction to this User Manual

This User manual has been developed for PLC programmers who intend to connect a
Datalogic Laser Marker to a PLC via ProfiNet/IO, 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:

Siemens S7-1200
CPU 1214C DC/DC/DC

FHE Article no. 6ES7 214-1AG31-0XB0
Firmware rev. 3.0
PLC programming SW tool TIA Portal v.13 SP1
Datalogic Laser Marker Arex430
Lighter version Lighter 7.2.0 Alpha 8
Page 4/27
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2. Setup over ProfiNet/1O Network

In order to have ProfiNet/IO connection between the PLC and the Datalogic Laser
Marker, it is necessary to set up both elements: this chapter want to show the necessary
steps and the choices which the PLC programmer can make according to his needs, in
order to have communication between these two ProfiNet/1O devices.

2.1. Configuring the Laser Marker for use over PNIO

Some operations must be made on the Laser in order to have it working on an
Profinet/I0 network; PLC programmers will need to assign on each Laser Marking a
Device Name and make changes to the Firewall Rules: moreover, the User, according to
his application will have to choose the dimension of the Input and Output Memory
Areas. These changes are described in the following paragraphs.

Basic net settings of the Laser Marker

The Datalogic Laser Marking systems can be discovered on an ProfiNet/IO network only
if a number of parameters on the Laser Marker and on the PLC match. The parameters
which should match are the following:

- Device Name;

- Size of Input and Output memory maps.

The Device Name of the Laser Marker can be changed following these steps:
a) Open the ‘Laser Configuration’ on the Laser Marking System, by right-clicking
the Laser Engine icon in the Windows tray bar.

[imirnize
Shiaa

fhwyays on kop

IIser managermenk
Global wariables
Wiew |og

Swskem tesk

Laser configuration

Start in auka mode

Start in remoke maode

ik

T emE= 7 B

b) 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’.
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& Laser Configuration 5'

General Property I Value |
Scanner E‘ N?:twork

- Device Metwork Mame Arex400
Laser CI-TCP Server
Field Orientation . " Port Number 2709

) - Ethernet /1P
Carrection e Mebwork Adapter Lan 1
Aiming EI Profinet
Input | Output i - Metwork Adapker LAk 3
T Input Memory Size &4

K Ais © e Oukput Memary Size 64
¥ s EHLAN 1

- Media Stakus Disconnecked
Z Axis E| LAN 2
R Axis - Media Status Disconnected

E-LAN 3
i Media Stabus Connected

-~ DHCP Settings Specify IP address manually

-IP Address 192,1658.0,10

~ Subnet Mask 255.255.255.0

- Default Gateway

- Preferred DMS Server

= Alternate DNS Server

Marking on the Fiy

MARNYIS

Distance Sensar

Service

¢) The size of the Input and Output Memory Maps has to be set also inside the
‘Profinet’ section, choosing from the 3 possible sizes expressed in Bytes (64,
128 or 254).

£ Laser Configuration x|

General Property | Yalue |
Scanner E Network
i - Device Nebwork Mame Arex400
Laser = TCP Server
Fild Orientatian . " Port Number &7
. [ Ethernet/ TP
Correction e Metwork Adapler LAM 1
Airning = Profinet
ik | an
Input j Qutput
: - Inpuk Memary Size 64
# Bxis . F Output Memory Size &
¥ fris ZLAN1
i - Media Stakus Disconnected
£ Axis E LAN 2
R Axis - Media Stakus Disconnected
=-LAN3
Marking on the Fly -
Media Stakus Connected
M DHZP Settings Specify IP address manualky
MARYIS IP Address 192,168.0.10
Subnet Mask. £05.255,255.0
Distance Sensor Default Gateway
Service Preferred DNS Server
alternate DNS Server

d) Once these parameters have been set, press ‘Apply’ followed by ‘OK’ on the
bottom of the Interface.
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Advanced net settings of the Laser Marker

All Datalogic Laser Marking devices are controlled by the Windows Firewall, which by
default settings does not allow Inbound and Outbound ProfiNet/IO traffic; in order to
establish a ProfiNet/IO connection between the PLC and the Laser Marker, the user can
either completely disable the control of the Windows Firewall, or allow all Inbound and
Outbound traffic regarding ‘LaserEngine.exe’.
To create these Inbound and outbound rules regarding the Windows Firewall, the User
can follow this procedure on the Laser Marker:

1. Enter the Control Panel and select ‘Advanced settings’.

® Windows Firewall

10|

°°v W ~ Control Panel = All Control Pans! Ttems + Windows Firswal

v 23 [ search Control Panel

Fle Edit Wew Took Help

Control Panel Home

Allow a program or feature
through Windows Firewall

@ (hange natification settings

) Turn Windows Firewsl on or off

§ Restore defaults

Troubleshoa ry netwark

See also

Metwork and Sharing Center

Help protect your computer with Windows Firewall

windows Firewall can help prevent hackers or malicious softwars from gaining access ta your computer through the

Internet or a network,

How doss a Firswal help protect my computer?

‘what are network locations?

l E@' Home or work {private) networks

Not Connected j|

@' Public netwarks

Connected j

Netwarks in public places such as airports or coffes shops

windows Firewall state:

Incoming connections:

Active public networks:

Motification state:

On

Block all connections ke programs that are not on the list of
sllowed programs

™ Unidentified network

Hiotify me when Windows Firewal blacks & new program

®

2. New Inbound and Outbound rules need to be set for the ‘LaserEngine.exe’

program: click on ‘Inbound Rule’ and then select ‘New Rule...’.

* windows Firewall with Advanced Security

~=lofx|

¥y v v -

Fle  Action View Help
T
m 1 Name G T R R | nbound Rules
utbound Rules .
by Connection Security Rules @EH&HE Echo Ping Request All Yes Allowy M
& ponitoring LaserEngine ontrol al ves Allow M
LaserEngine Control al Yes Alow M || T Fiter by Profile
LaserEngine Ethernet Frotocs] al Yes dlow || Fer by state
LaserEngine Signal al Yes alow B
LassrEngine Transfer al Yes Mlow || Flterby Group
BITS Peercaching (Content-In) BITS Pesrcaching Al Ha Mow M view
(TS Peercaching (RPC) BITS Peercaching Al Mo Alow
(@EITS Peercaching (RPC-EPMAR) BITS Peercaching Al Mo Mlow | @ Refresh
(@675 Peercaching (WSD-In) BITS Peercaching Al Mo Alow W | [ Exportlist..,
.Brar\th(athe Content Retrieval (HTTR-In) BranchCache - Content Retrie... Al Mo Allowsy i Help
.Bran[h(a[he Hosted Cache Server (HTTP-In)  BranchCache - Hosted Cache ... Al Mo Allow Mo
(@6 anchCache Peer Discovery (WSD-In) BranchCache - Pesr Discovery.., Al Mo Alow e
[V King - Destination Unr sachable (ICMEvé-In)|twarking Al Yes Alow e
() Core: Networking - Destination Unreachable ... Core Networking Al Yes Alow e
() Core Networking - Dynamic Host Configurati.., Core Networking Al Yes Alow e
() Core Networking - Dynamic Host Configurati... Core Networking Al Yes Alow e
(@) Core Metwarking - Internet Group Managem... Core Networking Al Yes Alow e
(@) Core Metworking - IPHTTPS (TCP-Tn} Core Networking 2 Yes Alow e
(@) Core Metworking - 1P (IPvé-In) Core Networking 2 Yes Alow e
(@) Core Metwarking - Muticast Listener Dane (1. Core Networking 2 Yes Alow e
(@) Core Metwarking - Muticast Listener Query (... Core Networking 2 Yes Alow e
@CUV’E Metworking - Multicast Listener Report .. Core Networking Al Yes Allowy Mo
@CUV’E Metworking - Multicast Listener Report .. Core Networking Al Yes Allowy Mo
@Core Metworking - Neighbor Discovery Adve.., Core Networking Al Yes Alloy Mo
@Core Metworking - Neighbor Discavery Salicit.,,  Core Netwarking Al Yes Alloy Mo
(@) Core Networking - Packet Too Big (ICMPv6-In) - Core Networking al Yes alow B
(@) Core Networking - Parameter Prablem (ICMP... Core Networking al Yes Alow B
(@) Core Networking - Router Advertisement (IC... Core Networking al Yes Alow B
(@ Core Metworking - Router Solickstion (ICMP...  Core Networking Al Yes Alow
(@) Core Metworking - Tereds (LDP-In) Core Netwarking Al Yes alow
(@) Core Metworking - Time Excesded (ICMP6-In)  Core Netwarking Al Yes Alow
.DIS[HhutEd Transaction Coordinator (RPC) Distributed Transaction Coordi,,,  Privat.., Mo Allowsy i
.Dlslr\huted Transaction Coordinator (RPC) Distributed Transaction Coordi... Domain Mo Allow Miw
N I— I K1 _'l_l
I

ST

|
T E 8 o 2% m
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3. A Wizard GUI will guide you through the procedure: select ‘Program’.

* New Inbound Rule Wizard |

Rule Type

Select the type of firewall rule to create,

Steps:

& Rule Type what type of rule would you like to create?

@ Protocol and Ports

@ Action + Program

@ Profile Rule that contrals connections for & prograrm.
@ Mame ~ Port

Riule that controlz connections for a TCP or UDP port,

" Predefined:
BITS Peercaching j

Riule that controlz connections for a Windows experience.

" Custom
Cuztarn rule.

Learn more sbout rule types

< Back | et = I Cancel |

4. In the Program And Services tab, browse towards the ‘LaserEngine.exe’
application, present in C:|ProgramfFiles|Lighter|7.2.

i Profinet Properties x|

! Protocols and Ports I Scope | Advanced I Users |
! General Programs and Services | Computers

¢ This program:
I%PlcbramFiles%\Lighler\? 2LaserEnc Browse... |

Services

Specify the services to which this rule Settings
applies.

S

Programs
|7g = All programs that meet the specified conditions

Learn more sbout proarams and services

ak. I Cancel Apply
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Dpe
( )( ) | = Q5 (C:) - Program Files - Lighter ~ 7.2 = - ml Search 7.2
Organize *  New folder = -
- . .
‘¢ Favorites =1 Mame | Date modified | Type
B Deskiop | Docs 3/15/2019 12:06 M File Falder
& Downloads | Help 3{15/2019 12:01 FM  File folder
=] Recert Pl
=4 Rerent Hlaces | imageformats 3{15/2019 12:01 FM  File folder
— | Resources 3/15/2019 12:01 PM File folder
=l Libraries
3 Documeants J sqldrivers 3/15/2019 12:01 PM File folder
,J'. Music J kools 3/15/2019 12:01 PM File folder
=] Pickures Eassistant.exe 3IZ212017 322 PM Application
E Wideos [0 Lasercontraller .exe 3132019 11:40 M Application
’xl Ja'nn 4440 0
1M Computer
£ osicy
s DATA (DY) [P TrED EPEncaton
€l netwark ;I | | _’I
File name: ILaserEngine.exe j IPrograms (*exe) j
Open I Cancel |
A
‘ : ’ ‘ ’
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 wle.
Steps:
s Ruls Type What action should be taken when a connection matches the specified conditions?
»  Protocol and Ports
- & Allow the connection
Action Thizg includes connections that are protected with |IPzec as well as thoze are not.
»  Prafile
N  Allow the connection if it is secure
) ame Thiz includes only connections that have been authenticated by uzing IPsec. Connechions
will be secured uzing the zettings in IPsec properties and rules in the Connection Security
Rule node.
Customize... |
¢~ Block the connection
Learn more about actions
< Back I Mest > I Cancel
Version Date Page 9/27
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6. Select all 3 types of Network.

* New Inbound Rule Wizard x|
Profile
Specify the profiles for which thiz wle applies.

Steps:

@ Rule Type When does this rule apply?

@ Pratocol and Ports

@ Action ¥ Domain

~ Profile Applies when a computer iz connected Lo ite corporate domain.
@ Mame '|5 Private

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

v Public

ﬁEEIies when a comeuter iz connected to a Eublic network. location.

Lear more about profiles

< Back | Mewt > I Cancel

7. Give this property a recognizable name.

x
Name
Specify the name and description of this rule.
Steps:
@ FRule Type
@ Program
W Action
@ Prafilz e
Jr— PRI Inbound
D escrphion [optional]:
< Back ”WI Cancel
Version Date | Page 10/27
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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 9, 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.

Once all these settings have been entered, in order to make them permanent on the
Laser Marking System, please double click on the ‘Save-Data.bat’ icon, present on the
Desktop of the Laser Marker.

At this point, to activate ProfiNet/IO communication on the Datalogic Laser Marker side,
it is sufficient to set Laser Engine in Remote Mode, by clicking on the indicated Push
Button from the Laser Engine GUI:

‘g LaserEngine 7.2.0 Alpha8.390 x|
Documents | Devics StatusInfo | =i foxis | Statistics |
File name e ] [V Enable preview
B lp
&2 p 4 @
@3 xlp
B NUMERO ET DATAMATRIZ xIp Q O u -
. Document1 #p -
| 4} EthernstProtocol %05 _
B et =lp -
v {2 Laser_Dashboard xqs -
/ b 2 Long_Layout_textDHZ lp =
= Sequence_AREX_430_PRO xse -
= Sequence_AREX_430_PRO_burnin xse _
- e Sequencelnput xse -
: H . Short_Layout_textl I 3 -
i i ] )
A sistemi sospensioni Maroceo Mirrah
m. ) =P
& stdrs-232 %05
b Tepserver ®gs
B test I -
B Test_Pattern_AREX _430_PRO *Ip N -
o =D yndrric Fex Lo
K| [— ol _Ia
| SR RARIE Raa]
| ‘ Laser STAKND BY - SHUTTER CLOSED ‘ L }

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

[imimize
Shiow

Always on top

Uset management
Global variables
Wiew log

System test

Laser configuration

Start in auto mode

Start in remote mode

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

AJ

‘g LaserEngine 7.2.0 Alpha8.390

Documents | Dewice Status Tnfo | fois | Seatistics |

File name

[Ee ] I Enable preview

1

3

_MUMERC ET DATAMATRI
Documenkl
EthernetProtocol

ext

Laser_Dashboard

Long_Layout_textD2

< Sequence_AREX_430_PRO
< Sequence_AREX_430_PRO_burnin

< Sequencelnput

Short_Layaut_textl

sisterni sospensioni Marocca Mirral
Arex3

Std R5-232

TepServer

test
Test_Pattern_AREX_430_PRO

training

=l

°g

xlp

- Layout

o
xlp

- | Dynamic Text
’ Aa
| [CO-005E]

x|

L |

Laser STAND BY - SHUTTER CLOSED ‘ [ ]
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2.2. Configuring the Siemens™ S7-1200 Controller for use over PNIO

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

Creating a PNIO node using the GSDML file

e Select the ‘Manage general station description files (GSD)’ from the Options

Menu.

714 Siemens - C:\Users\MPierpaolini\Documents\TIA programs\LM_V13_CPU1214CLM_V13_CPU1214C

Project Edit View Insert Online Options Teols Window Help

5 (Y seveproject @ Y =) (B[ ¥ settings

Support packages
Devices Manage genel Statl'c-n description files (G5D)
et Start Automation License Manager =
5Q0 %] Show reference text L
Mame Ll Global libraries »
O v crian -

m,q Go offline

e 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.

L iwpan s

Manage general station description Tiles

Source path: |.User51MPierpa olinilDocuments\MA programs|LM_W13_CPU1214ClAdditionalFiles\GSD | E\

Content of imported path

D File Wersion Language
[ GSDML-V2.33-Datalogic-Laser-M: ¥2.33 English
[[] GSDML-V2.33-Datalogic-Laser-M: ¥233 English
[[] GSDML-V2.33-Datalogic-Laser-M: V2.33 English
[[] GSDML-V2.33-Softing-WindowsPC Y233 English
[[] GSDML-V2.33-Softing-WindowsPC V233 English

[«] I

Status Info
Already installed Datalogic s....
Already installed Datalogic s....
Already installed Datalogic s....
Already installed Portation o...
Already installed Portation o...
|
Delete | | Install | '—eaneel—|
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e Once the GSML installation is complete, you will be able to import a ‘Laser

marker’ device from the HW catalog under this filepath: Other field devices ->
PROFINET IO -> 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.

LM V13_CPU1214C *» Devices & networks

|&* Topology

Totally Integrated Automation
PORTAL

Options

HMI connectio

PLC 1
CPU 12174C

HMI 1
KP300 Basic...

[Em

view [# Network view [[} Device view |

H

B BEH Qs

=

~ | Catalog

5]

Drag&drop

|<Sea rch=

[ Filter
» [l Controllers
¥ [ HMI
» [ PC systems
» [ Drives & starters
» [l Network components
» [l Detecting & Monitoring
v [ Distributed 10
v [ Field devices
~ [ Other field devices
« [ PROFINET IO
v [ Drives
» [l Encoders
» [l Gateway
o [l General
o [l Datalogic S.r.l.
[ Laser Marker
[l LASER MARKER 1P
» [ HMS Industrial Networks
» (@ o
» [ ident Systems
» [ Sensors
» [l PROFIBLS DP

| g E)

fiojejes asempiey {5

5|00} BUljUY EH

syse] @”

sapeIq] E”

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

1l

LM V13 CPU1214C » Devices & networks

Totally Integrated Automation
PORTAL

|E"’ Topology view ||5Ep, Network view ||f|'f

Device view || Options

% Nework| L] Connections |HMIconnection

PLC 1
CPU 1214C

EX e

LaserMarker [
LASER MAR...

PLC_1

|

HMI 1
KP300 Basic...

Q]

PNJIE_1

%‘f:

v|Cata|cng
[search=

[ Filter
» [ Controllers
EL
» (5 PC systems
» [ Drives & starters
» [l Network components
+ [ Detecting & Monitoring
+ [ Distributed /0
» [ Field devices
~ [[§j Other field devices
~ [ PROFINET IO
» [§ Drives
» [[§ Encoders
» [ Gateway
~ [ General
~ [ Datalogic S.r.l.
~ [ Laser Marker
[l LASER MARKER 1P
» [ HMS Industrial Networks
» [ lo
» [ ident Systems
» [ Sensors
» [ PROFIBUS DP

| e ] o

e

T
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Configuring the Laser Marker PNIO node on TIA Portal

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

By double clicking on the Laser Marker from the ‘Network View’ of the HW
configuration, the interface will switch to Device View. From here the user is able to:

- assign a new Device Name to the Laser Marker PNIO node;

- 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 dafult size of
both areas (254 bytes) from the ‘Device Overview’: 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 Modules.

Totally Integrated Automation

R ﬁ' Goonline ¥ Go offline 2 N e x = PORTAL

LM V13 CPU1214C *» PLC 1[CPU 1214C DC/DC/DC] * Distributed /O » PROFINET 10-System (100): PN/IE_1 * LaserMarker

|,E" Topology view ”EE'h Network view “T]'f Device view | Options [5E]
: p— et - T T
## [ LaserMarker ST - = o E = Device overview = |
¥ . Module Rack Slot laddress  Q address | Type hd | Catalog §
~ LaserMarker 0 0 LASER MARKER 1P |~ |[<Search= e
b Interface 0 0x1 Laserhlarker EF\“EF— %
Digital 254 Byte Input_1 0 1 256..509 Digital 254 Byte In...| |, 1in ead module g
Digital 254 Byte Output 1 0 2 256..509 Digital 254 Byte 0...| = _ = module
3 et =
| - [ Input Modules W
-— - To Change the M Il Digital 128 Byte Input E
k ault §'ZeS o Lo I Digita| 254 Byte Input E
Q’& Cance| the 0 » It s hec Il Digital 64 Byte Input &
- 3 Currentlyo €ssary to g
. y present M ~ [ Output Modules g
and then dra 9 emOry Map Il Digital 128 Byte Output -
the 'Cat | g ang dré[p the Sizes [l Digital 254 Byte Output L
; 0 ! == =
- alog’ on the Siohn new Sizes froml~ [l Digital 64 Byte Output E;J"
<[] 100% | —y— & [<] m ] » z
|§ Properties H"_i-'.lnfn yIIﬂ Diagnostics | ||
J General || 10 tags ” System constants ” Texis ‘ LJ':I
- I 5
Catalog information General a E
~ PROFINET interface [X1] .
General Name: |Laserharker | I
Ethermnet addresses L |
~ Advanced options i
Interface options LTTETE -
+ Real time settings
10 cycle
w
- Port 1 [x1 1] ~ | Information
General Rack: [0 | Device:
Port interconnection || slot: [0 | ’
Port options f
Hardware identfier ¥l 345100 information
Hardware identifier i
Identification & Maintenance
Hardware identifier Short designation: | LASER MARKER 1P =

" A 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 (page 6 of this manual). n

Date
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Version
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3. Cyclic communication between the PLC and the Datalogic Laser Marking System

A ProfiNet/l10 network allows the PLC to monitor and command each device which 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 properly
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 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
System by giving it an automatic flow of commands: this process will include the
handling of a simple protocol handshake, regarding the use of different bits, both on
the Input and Output Assembly Memory Map:

- Command Bit: single bit (part of a group of bits) which are present on the Output
Assembly Memory Map and according to its position, it will represent the
command which the PLC wants the Laser Marker to execute.

- Mirroring Bit: single bit (part of a group of bits) which are present on the Input
Assembly Memory Map and according to its position, it will inform the PLC that
the requested command has been started (when HIGH) and that it has been
completed (when LOW) if the Handshake is followed.

& Nearly all Command Bit have a matching Mirroring Bit: this means that whatever
command the PLC requests the laser to execute by setting a Command Bit 0—1, there
will nearly always be a dedicated Mirroring bit which informs the PLC about the stage
of the command execution.

In order to make sure that the command is fully executed by the laser, a simple
Handshake 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 at paragraph 2.3.

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 must now pass 0—1), and if
necessary also the Request Data field along with the Request Data size.

3. As soon as the Laser starts executing the command requested by the PLC, both
the Mirroring Bit and the Command Executing bit on the Input Memory Map pass
0-1.
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4. The PLC must reset the Command Bit 1—0 as soon as it detects the Mirroring Bit
and 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). If the command does
not have a Mirroring Bit, then the PLC should reset the Command Bit 1 -0 when
the only Command Executing bit changes state 0—1.

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

COMMAND BIT

MIRRORING
BIT

COMMAND
EXECUTING BIT

[GF J—

:[; P N N ———

Ul o

This behavior is summed up by this State Diagram:

when the first Output
Assembly memory Map is
ENTRY POINT full of ‘0’
[ J

Ca

BOOTING UP state
‘Booting Up’ bit = 1

Command requested
by the PLC by the
transition of a

‘Command Bit’ 0—1
& no errors detected

LISTENING state
‘Command Executing’ bit = 0

EXECUTING state
‘Command Executing’ bit =1

then the ‘Command Bit’ 1—0 ®
A )

Legend:

Actions which are made by the PLC

_______________________

If the Command Bit has changed state
1—0 as soon as the EXECUTING 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

Output Assembly Memory Map fully made of ‘0’. Until this condition is fulfilled, the
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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
LISTENING 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 the
selected Command Bit doesn’t have a matching Mirroring Bit, then the Command Bit can
be pulled down whenever Command Executing bit changes state 0—1.

If, by any chance, the Command Bit is not pulled down when the Mirroring Bit and
Command 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
LISTENING as soon as the Command Executing bit passes 1—0.

3.1. Input Assembly Memory Map

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

Laser Laser
Laser Ready Laser Standby Laser Laser Wait Laser Laser Off
Emission Shutter Ready Shutter Standby for start Warm Up
Closed Closed
Laser Laser R BT
. Error Warnin Sz
9 Closed
2 Protocol Command Command
Error Error Executing
3 Protocol
Boot Up
n Command Error Code
Protocol Error Code
Auto Manual
Mode Mode
Set to Set to
Stop Start
10 Auto Manual L .
- mode mode Marking Marking
Get Laser
11 Engine
Version
Set Global Get Global Set Global Get Global Get Data Open
12 String String Counter Counter Fi(S;dt 3:}3(_) Field DocSL?r\rlgnt Document
Value Value Value Value Value From Device
13 Disable Enable
Data Field Data Field
Move and
14 Mov_e Ll rotate
field
document
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15 to 53 Reserved

a1
N

Response Data Size (Low Bite)

Response Data Size (High Bite)

56 to

63/127/253 Response Data

()]

[ =

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.

0 Laser Off USB connection with Ulyxe not established
1 Laser Warm Up Laser is in Warm Up State (KEY=1, ENABLE=0)
2 Laser Wait For Start Laser is in Wait For Start State (KEY=0, ENABLE=0)
3 Laser Standby When one of the two Enables has been closed
O=not LE current state;
1=LE current state Laser is in Standby Shutter Closed State (KEY=1,
4 Laser Standby Shutter Closed ENABLE=0, after the Warm Up stage)
5 Laser Ready Laser is in Laser Ready State (KEY=1, ENABLE=1)
6 Laser Ready Shutter Closed N.A.
7 Laser Emission Laser is in Laser Emission State (KEY=1, ENABLE=1)
Laser is in Laser Busy Shutter Closed State (KEY=1,
0 Laser Busy Shutter Closed ENABLE=0)
" O=not LE current state; A f ;
1 Laser Warning 1=LE current state Laser is in Laser Warning State
2 Laser Error Laser is in Laser Error State
0 Command Executing Lighter is executing a command
1 Command Error . Lighter has generated a Command Error. Check address
0: Protocolis not 4 for the Command Error Code
; e — currentlyllr) this phalse., 1° Lighter has generated a Protocol Error. Check address 5
Protoct(r:_ = churrent YN for the Protocol Error Code
IS phase Lighter PNIO is in BOOTING UP phase: it will end as
7 Protocol Boot Up soon as a completely empty Output memory map is
generated from the PLC towards the Laser Marker
0to 7 Command Error Code See error paragraph 3.3  Gives information about the Command Error
0to 7 Protocol Error Code See error paragraph 3.3  Gives information about the Protocol Error
0 Manual Mode 0: not LE current Laser Engine is currently in Manual Mode
operating mode; 1: LE
1 Auto Mode current operating mode  Laser Engine is currently in Auto Mode
Reserved
0 Start Marking 1:Il_aser s.tarted Marlqng; Informs on the marking process, and turns to 0 when
0:Laser is not marking this has ended
1:Laser marking has been
1 Stop Marking stopped; O:Laser marking Informs whether the marking process has been stopped
has not been stopped
Informs whether the Laser Engine has switched
4 Set to Manual Mode LiLaser Engine operating gperating mode 9
mode is being changed;
0: Laser Engine operating . .
5 Set to Auto Mode mode has been changed !nforms whether the Laser Engine has switched
operating mode
0: Not executing this
1 Get Laser Engine Version command; 1:Executing  Returning the Laser Engine Version
this command
Version ‘ Date | Page 19/27
1.0 4/18/2019 © 2019 Datalogic S.r.I - All Rights Reserved



Department Classification rdY DAtALO c' Ic
TSS L3 LM Public w
EMPOWER YOUR VISION
; Loading a document which is present inside the Laser
g I [PEENIE T AT (XA Engine default filepath D:\Data\Docs\Layouts
1 Save Document Saving the loaded and/or modified document
2 Get Data Field Value Returning the content of the object with the specified ID
3 Set Data Field Value Setting the content of the object with a specified 1D
4 Get Global Counter Value Returning a Global Counter value
5 Set Global Counter Value 0: Not executing this Setting a Global Counter value
command; 1:Executing
6 Get Global String Value this command Returning a Global String value
7 Set Global String Value Setting a Global String value
0 Enable Data Field Enabling the specified Data Field
1 Disable Data Field Disabling the specified Data Field
0 Move and rotate document Moving and rotating a document
1 Move Data Eield Moving the specified Data Field to the given position, in

relation to the center of the marking field

15to 53 Reserved

Response Data Size (Low Byte) "Response Data" field

usable length (Low and
High byte)

Reporting the PLC how long the usable data is inside the

_ . Response Data field.
Response Data Size (High Byte)

Y tgazt(]for i%cgllbgtgzrraecﬁ:aistir;ttstﬁg From Address 56 for a number of bytes specified by the
Response Data . h 'Response Data Size' fields, the PLC can find the data
SeliaPlsel address laser is reporting towards d by the L Mark
Byte) the PLC returned by the Laser Marker

3.2. 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 Datalogic Laser System. The PLC will need to set a
single bit or multiple bytes in the following memory map.

Cnairess | o | oo | ae | “ou | oo | e | ou | oo |

Set to Auto SE Stop Start
Mode L] Marking Marking
Mode
Protocol Get L.aser
. Error Clear SIS
Version
=t Get Global Set Global Get Global Set Data  Get Data Open
Global . . - Save
2 String String Counter Counter Field Field Document Document
Value Value Value Value Value from Device
Value
3 Disable Enable
Data Field Data Field
Move data siloys el
field rotate
document
5to 53 Reserved
Request Data Size (Low Byte)
Request Data Size (High Byte)
56 to
63/127/253 Request Data
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Description of the Output Assembly Memory Map

0—1 Start Marking ; 1—0 as This action starts the Marking process (in order to have Laser
0 Start Marking soon as the mirroring bit is emission, the Laser Marker must be in Laser Ready State before
HIGH this bit goes HIGH)

0—1 Stop Laser Emission; 1—0

1 Stop Marking as soon as the mirroring bit is This action stops the Marking process.
HIGH
4 Set to Manual Mode O Sets the Laser Engine in Manual mode. The command will be
Manual Mode; 1—0 as soon as  completed also if Laser Engine is already in Manual Mode.
the mirroring bit is HIGH
5 Set to Auto Mode S SRl AT Sets the Laser Engine in Auto mode. The command will be
Mode: 1—0 as soon as the completed also if Laser Engine is already in Auto Mode.
mirroring bit is HIGH
0—1 Asking the Laser Marker to
1 Get Laser Engine reply with the Laser Engine Gets the Laser Engine Version running on the PC communicating
Version . with the PLC.
version ; 1—0 as soon as the
mirroring bit is HIGH
2,;; ::t’;sr l;zlilc;l:olpotgo:_llzsrtgr:[qg Sets the Laser Marker back to 'Listening' state after that a
7 Protocol Error Clear ' Command Error is notified to the PLC. No ‘Mirroring bit’ has been

1—0 as soon as the 'Command implemented for this command
Error' bit is HIGH

0—1 Asking to load an XLP; Loads the document specified in the Request Data Field (".xIp"
0 Dtz D%‘;‘fl?;im A@] . ) extension must be included); the document must be in the Laser

1—0as soon as the mirroring Engine default filepath D:\Data\Docs\Layouts

bit is HIGH

0—1 Save current document;
1 Save Document . . Overwrites the current *.xlIp file

1—0 as soon as the mirroring

bit is HIGH

0—1 Gets the content of the

Data Field specified inside the Requests the content of the object which is present in the
2 Get Data Field value . currently loaded *.xlp.

Requested Data Field; 1—0as  Request Data Field: <FieldID>

soon as the mirroring bit is

HIGH

O=4 Ssiis te eenEm e e Sets a new content to a specified object which is present in the

3 Set Data Field Value  gpecified Data Field ; 1—0 as currently loaded *.xIp.
soon as the mirroring bit is Request Data Field: <FieldID><LF><NewValue>
HIGH
0—1 Asking to return the value
4 Get Global Counter ; Requests the basel0 value of the specified Global Counter.
Value of the Global Counter; 1—0as  Request Data Field: <GlobalCounterName>
soon as the mirroring bit is
HIGH
5 Set Global Counter U= SEing die vE S e e Sets the basel0 value of the specified Global Counter.
Value Global Counter; 1—0 as soon Request Data Field: <GlobalCounterName><LF><NewValue>
as the mirroring bit is HIGH
0—1 Asking to return the value
. . Requests the value of the specified Global String.
9 (et Eliatael S Vel | of doe el String; 1—0as Request Data Field: <GlobalStringName>
soon as the mirroring bit is
HIGH
7 Set Global String Value U= SEing die vE S e e Sets the value of the specified Global String.
g Global String; 1—0as soon as  Request Data Field: <GlobalStringName>
the mirroring bit is HIGH
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0 Enable Data Field D=0 SR C 1S EIEH s DR Enables the laser object with the specified ID.
|:|e|dv 1—0 as soon as the Request Data Field: <FieldID>
3 mirroring bit is HIGH
1 Disable Data Field == DIEElCs s ERERIIER EE Disables the laser object with the specified ID.
|:|e|dv 1—0 as soon as the Request Data Field: <FieldID>
mirroring bit is HIGH
Moves the document’s origin and then rotates it according to the
. specified offsets
0 Move and Rotate U2 ianes Emehen REiEiEs e Request Data Field: <X>,<Y><Angle>
Document document: 1—0 as soon as the (HEX example byte per byte of the Request Data field when using
mirroring bit is HIGH this command with offsets <0>, <10>, <+45°>: 30 2C 31 30 2C 34
35)
4
0—1 Moves the specified Data
Field to the position specified Moves the laser object with a specified ID to the specified
1 Move Data Field o ) position. The movement is done considering the object’s origin.
inside Request Data Field; 10 Request Data Field: <FieldID><LF><X>,<Y>
as soon as the mirroring bit is
HIGH
5to 53 Reserved
- 0to7 RequestData Size (Low
Byte) "Response Data" field usable
55 0to 7 Request Data Size length (Low and High byte)
0 (High Byte) Low/High Byte which must reflect the length of the Request Data
Each byte represents an ASCI field. Example: Low Byte=12 in DEC format (in BIN format,
0to 7 character that the PLC is address 54 from bit 7 to bit 0 is '0001100'), High Byte=0 in DEC
]EO reporting towards the Laser format, means that the laser will need to take into account only
56 to e(a%rh Request Data Marker, which the Laser Marker  the first 12 bytes of the Request Data Field starting from address
63/127/253 | 9 will interpret depending on the 56 onwards
Command Bit which has been
Byte)
pulled 0—1
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3.3. Possible Errors

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

-Command Error;

-Protocol Error.

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’).

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

Command Error

A Command Error is notified to the PLC when the requested command cannot be
executed.

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

Value Description

following table.

1 Command not recognized

2 Invalid date value

3 File does not exist

4 File opening error

5 Invalid 1/O port

6 Global variable does not exist
7 Global variable is not a counter
8 Global variable is not a string
9 Bad command

10 Invalid field

11 No document loaded

12 No document saved

13 Laser already stopped

14 Command not allowed by device status
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ills Invalid Field Symbol Object ID

16 Invalid reader result

17 Result not found

18 Symbol not found

19 Bad Grade required validation

20 MARVIS is not enabled

21 MARVIS License is not enabled

22 Focal Distance Sensor Unavailable

24 Focal Distance Sensor Focus Error

25 Focal Distance Sensor Reference Invalid

26 Focal Distance Sensor Out Of Range

27 Focal Distance Sensor Connection Error

28 Focal Distance Sensor Communication Error
29 Focal Distance Sensor Invalid Focus Search
100 Command exceeds memory area

Command Error are not blocking errors which request an acknowledgement from the
PLC: after that any kind of Command Error is reported, the PLC will be able immediately
request a new command to the Laser Marker, which will try to execute it normally.

Protocol Error

A Protocol Error is notified to the PLC when the Laser Marking System 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

1 Command conflict: more than 1 command bit is set to 1
2 Unknown command: bit(s) in a reserved area is/are set to 1
3 Busy: Protocol in Executing state when Command bit is set to 1 (except for STOP command bit)
255 Critical: Protocol state machine is faulted
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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 point 4.:
in this case, the ProfiNet/IO connection must be closed and then re-established

between the Laser System and the PLC.
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4. Troubleshooting

Each command which the PLC requests the Laser Marker

Troubleshooting database, which can be opened as shown:

command which the Laser Marker has executed via ProfiNet/10.

# Troubleshooting

Errors Event Tracing |

Tlinirmize:

Show

Always an top

User managemenk

Global vatisbles
Troun esHoDElng
Syskem tesk

Laser configuration

Skart in auto mode

Skart in remoke mode

it

EN| XL T zorem m
If opened, the user will find all the errors and the Event Tracking, depending on the
selected tab: when the Event Tracing is selected, the user can check the details of each

is logged in detail in the

Reference to the State Diagram
stages, described at page 17

x| Tvpe I/ﬁ =l

Start Date [ 15/04/2019 00:00 | End Date | 16jn4z019 2350 | Level [aLL
Date Time | Level | Type | EndPoint | Description |///Eﬂtails I:I
|22
15{'04{'2019 INFO FROFIMET Protocol state: LISTEMING ]
15:15:13 -
ig!‘?;ffglg INFO FROFIMET Corrand bit up @ OPER_DOCUMERT
15'!ID4'!I2019 INFC PROFIMET Protocol state; EXECUTING
15:15:14
}gr?grfglg IMNFO PROFIMET Mirroring bit up
15/04/2019 . )
15:15:14 INFO PROFIMNET ‘Write Fieldbus Memory J
15/04/2019 ]
15:15:14 IMFO PROFIMNET Command kit down 4.
igr?g;ﬁw IMFO PROFIMNET “Wrike Fieldbus Memory |
}gr?grfgw INFO PROFIMET Mirroring bit down 5 .
15{'04{'2019 INFO FROFIMET Protocol state: LISTEMING
15:15:14
15'!.04'!.2019 INFC PROFIMET Cormand bit up : SET_DATA_FIELD
15:15:14 |

¢ Current Session ¢ Histary Page 1 of 10 Il 'I

Frew Fage Mext Page Update | Clear | Export |

™ Live Update

DB used space |

0.09% Shows Log |

By clicking on the ‘... button in the4 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.
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{ Troubleshooting 21x

Errors Event Tracing I

Stark Date |15 04/20; . - - = el Type |... -
04/ 1 019 15:15:13 Command bit up : OPEN_DOC x| ] e | =
Date Time | Leve | Details l;l
(0177 "Long_Layout_textDMz, xlp'

15042019 MEG

15:15:13

15042019

15:15:13 THFO i

15{04{2019 NFO

15:15:14 . .

15/04/2015 Format is the following

15:15:14 IHFO

(<Length>): ‘<Data>’

.
e
[
e e S
I
T
.

Y e

R

g

s O

ig'f?g'ffglg IMFO FRUTITET O O Op - SET_CR TR _IEL LI
& Current Session € History  Page 1 of 10 Iﬁ Prew Page Mext Page | Update | Clear | Export |

[ Live Update

DE used space 0.09% Show Log |
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