Matrix 220™

PRODUCT REFERENCE GUIDE

ANOWINCO _
A%

Image Based Reader

SOATALOGIC




Datalogic S.r.l.

Via S. Vitalino, 13

40012 Calderara di Reno (BO)
Italy

Tel. +39 051 3147011

Fax +39 051 3147205

© 2018-2026 Datalogic S.p.A. and /or its affiliates

All rights reserved. Without limiting the rights under copyright, no part of this documentation may be repro-
duced, stored in or introduced into a retrieval system, or transmitted in any form or by any means, or for any
purpose, without the express written permission of Datalogic S.p.A. and/or its affiliates.

Owners of Datalogic products are hereby granted a non-exclusive, revocable license to reproduce and
transmit this documentation for the purchaser's own internal business purposes. Purchaser shall not
remove or alter any proprietary notices, including copyright notices, contained in this documentation and
shall ensure that all notices appear on any reproductions of the documentation.

Electronic versions of this document may be downloaded from the Datalogic website (www.datalogic.com).
If you visit our website and would like to make comments or suggestions about this or other Datalogic pub-
lications, please let us know via the "Contact" page.

Disclaimer

Datalogic has taken reasonable measures to provide information in this manual that is complete and accu-
rate, however, Datalogic shall not be liable for technical or editorial errors or omissions contained herein,
nor for incidental or consequential damages resulting from the use of this material. Datalogic reserves the
right to change any specification at any time without prior notice.

Trademarks

Datalogic and the Datalogic logo are registered trademarks of Datalogic S.p.A. in many countries, including
the U.S.A. and the E.U.

Matrix 220, ID-NET, DL.CODE, and X-PRESS are trademarks of Datalogic S.p.A. and/or its affiliates.

Digimarc® and DWCODE™ are trademarks of Digimarc Corporation. All other trademarks and brands are
property of their respective owners.

This is an OPC UA-based product.

Patents
See www.patents.datalogic.com for patent list.

This manual refers to software version 2.0.2 and later.


http://www.datalogic.com
http://www.patents.datalogic.com
http://www.patents.datalogic.com

TABLE OF CONTENTS

£ 1 o Vil
About this Manual ..... wae Vi
MaNUEL CONVENLIONS .vuvvvverersceesnesseessesssssseesessssessssssesssssssesssssssssssssssessessessassessessasssssasssnssesanssessassnees Vii
Technical Support ..... v Vi
Support Through the WEDSILE ... s Vii
Reseller TEChNICAl SUPPOI ....uuveieeeereeerseeseeseessessessessessesssssssesssssssessessesssessssessessssssssessssssesssssessessnes viii
L L L 1L, viii
L0010 | o 0 0 IX
L LY T - ix
POWEE SUPPLY overteeteiris ettt ettt st es bbb s bt bbbt st sttt iX
EMC COMPLIENCE ..ottt et bbb bbbt e nnas iX
European Declaration of CONfOrMILY .......oceeerierenieneinsineineieeseeeeesee st sesssssesesenns iX
UKCA Declaration of Conformity i
EAC COMPLANCE ..ttt st bbb s s e s s bbbt e e naen
LED SELY ..uceeeeeee ettt sttt s e e X
HANDLING 11 cussssssnsssssssssssssanssssnssssssnanssssessssssssnsssnessssssssnsnsnes nssnssnsnnnns snssnsnnnannes nnsnne Xl
INTRODUCTION ..oiiettiessnnssnmsssnsssnssssssssssssssssssssssnssssnnsnssnnsssnnssnnssnnnsnnnnnnnnnnnnnnnnnnnnnnnnnes Xl
Product Description ....ccccsssssssssssssmssssnsmsmmssssssnsnmsssssnssnssssssnsnnsssssansnsnssssssnnsessssssnnsssnsssannnns xiii
Standard Application Program ...t ssssssssssssstsssssssssssessesessesssssssessssssesssssssees Xiv
Programmability ..ot s e s e s
Excellent Performance
ESE OF SELUD cvuvvueririeerceies et ettt b st st e
EASE OF USE ..ttt ittt sttt bttt bbb bbbt st
Flexible Solution
VEISALILILY ©vuvicvceeeceeieeee ettt s s e sttt s s st
INAUSEHAL SEFENGEN ettt st Xvi
Model Description ..... o XVi
Available Models ....... < XVii
Accessories ..... Xviii
General VieW .....coccciivemmmsssmsmssasmsssmssssssnsnsssnsnans wee XX
RAPID CONFIGURATION.....ccitteemmmrssmmmssnsssssssssssssssssssssssssssssnnsssssssnsssnnssnnssnnnsnnnssnnnnnnnnnns 1
Step 1 - Connect the System .....ccccccemriismnmissnmnsssnssss s s ssn s s s n s e ns e s an e s sssnnesnnnneas 1
CBX100/CBX500 Pinout for MatriX 220 ........oceucerrereereeseeseessessessssssssssesssssssssssssssssssssssssssssssssssssens
Step 2 - Mount and Position the Reader .....
Step 3 - Configure the Reader ...
AIMIEMOTE ..ottt et b s e s st
AULOMALIC SELUP ovvrrereeeeereeeee e seseesseseesesse s sesessssessessessssessessssnsnns
Reset Reader to Factory Default Environment (Optional)
Step 5 - Installing DL.CODE Configuration Program .....
TOUNSEALL DL.CODE ....coueeeereeerieeeseeeseeseesseeseessesssessesssessse st sttt st et sess s sess st st sessssssesssessenssens
LOGIN ettt R R R e
Login and Signup
OFFlINE LOGIN wvurvueeesieeeetresssteessesessessesssesesssssssssss s sssssessessessesssssssssssessssssssnssssnsssesssssessssasssnsas
LT P PP PRTRR
DEVICE DISCOVEIY .ttt st b bbb s b
Step 6 - Device Configuration ....
IMage and Code SEHNGS ..vurrerrrreeirriiernsseeeessssesssssssessssssssssssssesssssessssssssesssssssssssssssssss sssssssssnnes

SDOATALOGIC PRODUCT REFERENCE GUIDE iii



CONTENTS

Operating Mode Configuration Parameters

Reading Phase ......ccccoeveverrmereereenersinnnns
Good Read Setup ..ovvveeeereereeesireees
Output Configuration Parameters ...........
Data Formatting ......cccoveveveerenierninenns
OUEPUL SEEUP wvuveeeereeescestseiessesessessesssessses s s s s s sesssssss s essessssessessssessessssnssesssssnsnsnnsnsssssnsns
Step 7 - Test MOde ...ccuuiceriiimimmisnnisssanisssssnissessnsssnns asmsessassnssssssessanns snsmnesssnnnsssnmssssans snnsns
Advanced Reader Configuration .......
Host MOde ProgramMing ...c..cceeeeeeeeeseseesnsssssssesessssssssessssssssssssssssssssssssssssessssssssessssnessesssssnssans
Configuration using Web DiSCOVErY ......cccimrmmnsimmmssmnmssnmsssssnssssassssassnsssesssssansssssmssasannnnss
PRODUCT OVERVIEW......cotmetiesimmensssssnssnssssssssnssssnes ness snsss snss snssssssssnssssnssn s snssssnsnsnnnn 24
Indicator and Keypad BUutton .......ccccsscisesmsssssmmsssssmssssnmsssnssssssssssssnssssnsnssssnsssssnnsssssnssssnnness 24
AIMING SYStEM 1iiiiueuernrsssssnnnmsssssannmssnsssnsnssmassassssmesssssnsnesssssansnes assnnnssnsssnsnnnesssnsannnsssasnns 26
LED SPOES wevrussssansrsrnsssnsnssrnssnnnnnsnssssssnssnsssssssnnssnssnssssnnssnssnsnssssnssnssnsss snnnsnssssnnnns snnsnnnnnnssss 26
0 27
X-PRESS Human Machine INterface .......ccorssrrssmsssmsasmsassmsasmsnnsmsassssasssassssasssassssasssnnsssas 28
X-PRESS FUNCHIONS ..ovviereaeeseeseeseescesenssessssesse s s essss s s s st e 29
Test Mode
Aim Mode
AULOMALIC SBIUP wvvveeerreeesresesessessessessessssesssssssesessesesssssssesssssss nnssnssssssnssssessesessessesessessssssnssnns 30
Code Autolearn
Match Code AULOLEAM .....uveerreieeeeee e eeesees s s s 31
BACKUD vttt st tess s st st st s s st e
ReSIOre ..o
Backup Erase .....ccooeomereereenerriinnnns
Image Auto Setup
] E=To oo ol g To[Tor= 4o o O
Internal Lighting SyStemS .....cccuusssrsssssnssssanmssnenssssnssnssnnssssanssssnsnssssnssnssnsssssnnsssnsnnsssnnnsssan 32
Application EXamples ...ccceiuiseserssssmssssnmmssssnmsssnssssssnsssssnssssssnssssnssnssnsessnsnsssssassssannssssnsssnsans 34
DoCUMENT HANAUNG ovvvverircereeciiees e et sseessss s sssss ssssess s sessss s essssssessssssssesss sssesssssmssans 34
Deformed or Overprinted Code REAAING ....c.cveveeerrrreeesieessssssesssseesssssssessssssssssssssssssssssessssnssans 34
Direct Part Marking
Ink-Jet Printing TECANOLOGY ....vereerrerenesreeessssessnssssssssssssssssssssssssessesssssesssssssssssssssssssessssssssnssens
Color COAE/BACKGrOUNG ....cvvuveeerereieeeeeeesssssssessssssssssssssessssssssesssssssssesssssessesssssssssssessssssssesssnssessnsanes
Laser Marking/Etching Technology ...
Digimarc BarCOUE .....cuevurueereeeereesiessssssesesssssssssessessessssssssessssssssasssssssssssssssssssssessesssssesssssnssesssssnssans
High Dynamic Range (HDR) fEATUIE ....vuceereeeeeseereieseeeressseescsssssssssssesssssssssssssssssssssssssnsssssssssssnsenns
UV Fluorescence appliCAtioNS .......cccurereereeeseeseeeesessssssssssssssesssssssssssssssessesssssesssssesssssssesssssssssnsanes
INSTALLATION......coeuemmtmmmnsmnnsmnsnsnnssssssssssssssss s ses snes sness snsss snsssnsssssnssnsnssnssnsnnnsnsnnnnnnnnnnn 42
Package CONtENES ....uivesrisssmsmsssnmsssnssmssassssssnsssssnssssasnssssnsessssnsssssnsessnsnssssnsssssnsssssnnsessnnnnssn 42
Mechanical DiIMENSIONS ...uurserrssusssssssnmssssmssssssssmssnmsssssssnssssnsssnssssnsssnnsssnssssnsssnsssansssnnsnsnns 43
Mounting And Positioning MatrixX 220 .........cccussssmsssemmssnmssssssssssssssssssssssssessnessssnnsssnnsnnss 48
Matrix 220 to Matrix 300N Bracket AAPter .......ccceererurmrenrescrnressescssssessssessssssssesssssssssssssssessssnenns 51
Mounting ACCeSSOrY COVEIS ...eueurrssssssmmmmssssssnssssssssnssnssssssnsnssnsssnsnsssssssssnssssssssnnnssesssnnnnnssss 53
Mounting Flexible Cables .....ccccccmmsnmmmsanmimssnmsssanmmsssmsmsssmssssnnssssansssassnsssssssnsansssssnnsasnnnnnss 54
Flexible Cables TEChNICAl DAt .......vuueereereeinee s sesisessssssesssessesssessses sttt sssssssessessees 58
ELECTRICAL CONNECTIONS .....cecemeemmmmmmmmmmnsnmnsmmnssmnssmmssmmsssmsssmmsssmssmmessnnsssnnssnnsssnnssnnss 59
CBX Connection BoxX Pinout .....c.ccuimiisssemmmnmmsssmnssmmmsssnsnsmmmsssssnnmnsssssnssmssssssnsssnnsssnnnsnsnssnsannns 60
CAB-DS0X=S PiNOUL ..eesurssssrsssessssrssssesssessssssssessssssssessssssssssssssssns snssnssnnsssnnsssnnssnnsssnnssnnsnsnns 61
CAB-GDOX=S PiNOUL ..couriuunrsansssanssnssssnssnssssnnssnssssnssssanssnnsssnnssnns ssnsssnssssanssnnsssnnsssnnssnnsssnnss 62
LT T 63
StANAArd MOTELS ...vueeeiceii ettt et b s st 63
Power Over Ethernet (POE) MOGELS .......cuveviviieieeieieet ettt st s s sees b4
Main Serial Interface .......
YA YA 131 o - ol TP
RS422 Full Duplex Interface
ID-NET INterface ......cccsssssmsrssasmssssnsssssansssssnssssnsnssssnssnssansssssnssssnsnssssnssnssansssnsnsssssanssnsnnsnss
[D=NET CADLES ..veeeerereeeereireeeeseesresseesssseesses st eesssssessss s ssssss s sssss s sttt ssssssssssssssssesss ssssssssmssnns
ID-NET Response Time .......c..coeeereeneene

ID-NET Network Termination

iv. MATRIX 220

SOATALOGIC



CONTENTS

ID-NET Connection DIGQrams ... sesisesssssssssses s sssssssssssssssssssssssssssssssnssssnsss seans
Auxiliary RS232 Interface ....c.cciecmmmsmrmsssmmmssenisssssmmsssssmssssssssssssssassssssnssssansnsssnns snsansssanes
Inputs ......

External Trigger Input Connections Using Matrix 220 Power

External Trigger Input Connections Using External Power .........cccccoevune.e.

Input 2 Connections Using MatriX 220 POWET ......c.ccvrernininirininis s s s seens

Input 2 Connections Using EXtErNal POWET .........coeivriiniinees s e esssssssssssssssssssssssssenes

Input 3 Connections (CBX500 ONLY) ....ccceurrermreeeeereeeesnseessssseesessssesssssssssssssssssssesssssessssssseseas
OULPURES uuuusssnmmssmmmnnnnssnnsssssnsssssssssssmsnmmnssnnssnnesssssnsssssnnsnsmnsnnssnnnnss nsnnssnsssnnnnnnnnnnnns snnnsssnnsns

Output 1 and 2 Connections Using MatriX 220 POWET ......c.ccoveveeerureeeeneineessnesisssnessessssesssssssenens

Output 3 Connections Using Matrix 220 Power (CBX500 ONly) ....ccuevceerenreeeensineesssnsessessssesesssseees 82
On-Board Ethernet Interface ...... ... 83
User Interface - Serial Host ....... .. 84
OPC UA protocol ....... .. 85

OPC UA Companion SPECIfiCatioNS ......uceuereeeereeesneeeeenssessnsseesessssessssssssssssssssssssssesssssessssssseseas 85

Available comMMANAS (MENOTS) .....cvuvvrrerrerrirreieeseeieie st sttt enens 85

Compatible OPC UA Clients

OPC UA on DL.CODE .....ccovveerrevreernens

TYPICAL LAYOUTS ...uuiiiissssssssssssssnsssnnssnnsssnnssnnsnnnnsnnnnnnnnnnnnsnnssnnnnsnnsssnnssnnsssnnssnssnnnnnnes
Ethernet ConNeCtion .....ciccrsssrssssmsssmssssmsssmssssmssssmsssmssssssssnssnnsssnssssnnssnnsssnnssnn snsnnssnnsssnnnsnnes
Serial Connection ...... -
Fieldbus ConNection .....cccccesssrsssemsssmssssmsssmssssmsssnmsssmsssssnssnssnnnssnnsssnnssnnsssnnssnnsnsnnssnnnnsannsnns
Pass-TRrough ......ccccccecmisssmmmisnmmmmsnmsssenmssssssssss s nsssssssssmssasasnssssns sessanes snsnnssssanessannnsssanesssn
ID-NET Multidata Network (Pass-Through) .......cccccmusssenmmsemsmmssnsmmsesmssssnmssssssssssssssasesses 93
ID-NET Synchronized Network ......cccuuicsmusssmsmssessmssssnmsssessssassnmssssssssansssssnsssssanssssnnssssasssssn 94

READING FEATURES .....ciumtiemmmmmmmmsmmmmssmsssmsssssssssssssssssssssssssssssssssnnssnnnssnnssnnnsnnnsnnnnnnnnns
FOV Calculation ...ccveeeiissrsssmmsssrmsssmssssmsssmssssmsssmssssmsssesssssnssssnssensssnsssessssenssessssnssnnsnsnnnsnneas
Global FOV Diagrams .....cccescsssssssssesssssasssssssssssassssssssssssassssassnssssssessanes snsnnsnssanssssnnssssanesssn

7 mm Models (38°Horizontal VIEW ANGLE) .....ccvereerrereeirrireeneseeseessseeesssssssssssssssssssssssessssesssssssenens

12 mm Models (24° Horizontal View Angle)

Reading Diagrams .....

Matrix 220 (7 mm models) 1D Codes .......

Matrix 220 (7 mm models) 2D Codes .......

Matrix 220 (12 mm models) 1D Codes

Matrix 220 (12 mm models) 2D Codes
Maximum Line Speed and Exposure Time Calculations .......ccccussesmssenssssansssssensssansnsssnneas 110

SOFTWARE CONFIGURATION ......cccuuemmmmmmnnmnnannsnmnnsmnsssnssmnnsmmssmmnssmssssmssnmssnssssnns snnnssnss 112
DL.CODE System Requirements .....ccouuusesmsssssmmsssmsmmsssmssmsmsmsssssnssssssmsssssssnssssnssssssnssasnnsanns 112
Reader Configuration ........ccussrisesmsessmsesmsnssmsesmssnsmsnsmssmsmsnssssnsssmssssnsssnssssmsssmnssmsssmnnsnnss 113

Automatic Setup CONfIGUIALION .....vevereeee ettt sttt et 114

Error during AUtOMatic SEIUP ....ceceveeeeeeeie e s s 116

Manual Setup CONFIGUIALION .......vuueereeereeeeieeieee it et 120
Multi Image Acquisition Settings ......cccueisemmmsnmsssnmsnmsnmnn s ——— 123

Automatic Image Settings SELECHION ...ttt senr sttt ettt ens s 124

External Image Settings SELECON ... s 125
IMage CropPing wueerusesssssssssrsssmsssssssassssnsssnnsmasasssssssssassasnsssnnssasasssnssnssnssasnsssnnssasnsnnsssnnnns 127
Direct Part Marking Applications ......cccucuuseemmsenmssmmsenmssmnmnnmesmes s e 129

Matrix 220 Recommended Illumination for DPM Applications ...........cueeeeeenieeneeneeeneesseeneesennens 130

Color Contrast Considerations for DPM Applications

[llumination Examples for DPM APPlICAtIONS .........oceueeriemeernesniessiessisiessess e sesssesssesessssnens
Code Positioning with Respect to IUMINALION ...

Code Contrast

IMAGE FILET ettt ettt ettt sttt s
Pass-Through Configurations .....
Internal Network Configurations .......ccesseesmsemmssnmsnmssnmnnmenmes e e
MaSter CONFIGUIALION ...ttt st et sttt st
Multidata ID-NET Network Configurations
Synchronized ID-NET Network Configurations ..........c.coeeneeneesceneenn.
Verify Master/Slave Synchronized Configuration
Backup and Restore Through DL.CODE .........cccussmmsanmssnnmsansmsnsssassssasssnnsssansssnsssnssssnnssnnss

S IOATALOGIC PRODUCT REFERENCE GUIDE v



CONTENTS

Backup
Restore

Replacement
Restore Defaults .... we: 156
Restore Default Startup Configuration .........ccceeciciereciinenssessssse s sessessesessessssesssssesenes 156
Restore Default ENVIFONMENT ......c.uvuieeierierrereeseessessesssssssss s ssssssssss s sssssss s ssssssssssnns 157
Restore Factory DEfAULLS .......cccueruceerireiie st sss st esssessess s ses s sssessessssssssssssesssans 157
Diagnostic Alarms ....ccccciiismisssmmmisssmmssssnsssnsss s s snssssssssssansssssmsessnsnssssns snssansssasanesssnns 158
L] 1T (o 159
BM150 Display Module Configuration and MeSSages ........ccuusmmmsssasmssasnssssmssssssnsssssanssssans 160
Configuration Through DL.CODE .........cccoeueeneuirersiesess st sessssesssssessssssssssesssssessesssssessssssssssens 160
Accessing the HMI Interface Through Keypad and Display MENU .....ccocuvcuveurceieevcireenerceneineienns 161
DiSPlay MESSAGES vuvvuurrerrirserssissesssssssesssessesssssssssssssssssessssssssssssesss sssssessassessassssssssassssssssssssessssens 163
BM150 Backup and ReStOre ProCRAUIE ........ccceeeueueeecieeess st ssssesessesessessessesssssssessssssssnes 166
LU Y o 167
(00T 1 167
TROUBLESHOOTING ......ccismumsrssssssssssssssssssssnnssssnsssnssnnnssnnnsnnnsnnnnnnnnnnnnnnnsnnnnssnnnnsnnnnnns 168
General GUIdeliNeS .....cuvcesrssrssammssmmsanmsassmsasmsnssmsnnsssasssnssssasssnssssnsssas snsnsssnnsssnssssnnssnsnssas 168
TECHNICAL FEATURES .....ccoimummsmsssssssssssssssssssssnnssnsssnnssnnnsnnnsnnsnnnnnnnnnnnnsnnnnsnnnsnsnnnnnns 17
ALTERNATIVE CONNECTIONS.....ccosmsssssssssssssnsssnssnnsssnnssnnnnnnnsnnnnnnnnnnnsnnnssnnnsnnssnnnnnnnns 175
Power, Com and 1/0 Connector for Standard Models ..........cccveeiiiensssnnssssmmmsmmmmnneesneessnsens 176
Com and Trigger Connector for PoE Models ...... w177
On-Board Ethernet CoNNECtOr ......cucccmusmssmsssmssssmsmsssasmssassssssmsssssansssssmssssassnsssnsssnsannsssnns 178
StANAArd MOTELS ...eueeeceee ettt s bbbt bt s 178
Power over Ethernet (POE) MOGELS ......ccviieeeeeerieese s s tetetsteeerevesssssssesser e sesesesess e ssasssssessanassrens 179
ID-NET Network Termination ......c.ccccucuesemssssmsssssmsssmsmssmssssssssssssmsssssssssssms nssassssnsmsnsssnns 179
Inputs .... ... 180
OURPULS 1viiecesnsnisssmnmsniissssnsnnsssssmsnnssassmsn s nnassmnmn s aa s samnd e AR e R EA R R R e A £ Ha AR RmREER AR RmRRR R REn 180
User Interface - Serial Host ..... .- 182
EBC CONNECTION MODULET™.......cocemsssssnsnnmesesssssnnssnssnsssssssnsanssnsesssssnsnnnsnnsnsnssnsnnnans 183
Package Content .... ... 183
Y 1= 1 184
Mechanical Installation .... .. 184
System Wiring/Cabling .... vees 185
INAICAtOr LEDS .....ceceiiuersismnessasmsmssmsssnsassssssaseasnssssssmssmssassasssnseasnsnnsssnssensanes snsmsenssnnnssnnnnes 185
Electrical Connections ..... ... 186
Software Configuration .........cccucosscsssmssssmsssssnsssssssmssss s s ssans s ms s smsmssssnsesse 188
Minimum SOftWare reqUIrEMENES .......cccvicereiiceeeieireesc e st st ess s s e s s ees 188
Adding new devices to the NEEWOIK ...ttt et s 188
CONFIGUIALION ©.vtetiicisceseisee et s s e s 188
Accessories .... .. 189
Typical Layouts ...... e 190
Large Synchronized NetWOrk LayOUL ........cc.cueeceeeenieceniineis et ssesessess s ssessssnes 190
Ethernet TCP/IP 10 HOSE .....cueiureeieieeencine sttt sttt seseessei sttt bsesssssssias 190
COM L0 HOSE oottt ettt bbb bbb bbbt
Fieldbus to HOSt ......cccvevreneeriennne
EBC - Syncnet Mixed Layout
Redundant SyStem LaYOUt ........cccuecereecreeiee et se s s sessessesans
Redundant System Layout with Host supporting Serial COM Communications ................. 194
EBC Connection Module Technical Specifications .....ccccusseesesmmsssmsennmsssasensmmsssssnnsesssssansnnns 195
GLOSSARY ...iciisisssssssssssssssssssssssssssssnsnsssnnssnnssnnnssnsssnsnnnsnnnnsnnsnnnansnsnnnssnnnsnnnsnnnssnnsnnns 196

vi MATRIX 220 GOATALOGIC



PREFACE

ABOUT THIS MANUAL

This Product Reference Guide (PRG) is provided for users seeking advanced technical
information, including connection, programming, maintenance and specifications. The
Quick Reference Guide (QRG) and other publications associated with this product can
be downloaded free of charge from the website listed on the back cover of this manual.

Manual Conventions

The following conventions are used in this document:

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 reader:

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

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

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

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.
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PREFACE

Reseller Technical Support

An excellent source for technical assistance and information is an authorized Datalogic
reseller. A reseller is acquainted with specific types of businesses, application software,
and computer systems and can provide individualized assistance.

WARRANTY

Datalogic warrants that the Products shall be free from defects in materials and workmanship
under normal and proper use during the Warranty Period. Products are sold on the basis of
specifications applicable at the time of manufacture and Datalogic has no obligation to modify
or update Products once sold. The Warranty Period shall be two years from the date of
shipment by Datalogic, unless otherwise agreed in an applicable writing by Datalogic.

Datalogic will not be liable under the warranty if the Product has been exposed or subjected to
any: (1) maintenance, repair, installation, handling, packaging, transportation, storage,
operation or use that is improper or otherwise not in compliance with Datalogic’s instruction;
(2) Product alteration, modification or repair by anyone other than Datalogic or those
specifically authorized by Datalogic; (3) accident, contamination, foreign object damage, abuse,
neglect or negligence after shipment to Buyer; (4) damage caused by failure of a Datalogic-
supplied product not under warranty or by any hardware or software not supplied by Datalogic;
(5)any device on which the warranty void seal has been altered, tampered with, or is missing; (6)
any defect or damage caused by natural or man-made disaster such as but not limited to fire,
water damage, floods, other natural disasters, vandalism or abusive events that would cause
internal and external component damage or destruction of the whole unit, consumable items;
(7) use of counterfeit or replacement parts that are neither manufactured nor approved by
Datalogic for use in Datalogic-manufactured Products; (8) any damage or malfunctioning caused
by non-restoring action as for example firmware or software upgrades, software or hardware
reconfigurations etc.; (9) loss of data; (10) any consumable or equivalent (e.g. cables, power
supply, batteries, etc.); or (11) any device on which the serial number is missing or not
recognizable.

THE DATALOGIC WARRANTIES ARE EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES,
WHETHER WRITTEN, EXPRESS, IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR PARTICULAR
PURPOSE. DATALOGIC SHALL NOT BE LIABLE FOR ANY DAMAGES SUSTAINED BY BUYER ARISING
FROM DELAYS IN THE REPLACEMENT OR REPAIR OF PRODUCTS UNDER THE ABOVE. THE
REMEDY SET FORTH IN THE WARRANTY STATEMENT IS THE BUYER’S SOLE AND EXCLUSIVE
REMEDY FOR WARRANTY CLAIMS. NO EXTENSION OF THIS WARRANTY WILL BE BINDING UPON
DATALOGIC UNLESS SET FORTH IN WRITING AND SIGNED BY DATALOGIC'S AUTHORIZED
REPRESENTATIVE. DATALOGIC'S LIABILITY FOR DAMAGES ON ACCOUNT OF A CLAIMED DEFECT
IN ANY PRODUCT DELIVERED BY DATALOGIC SHALL IN NO EVENT EXCEED THE PURCHASE PRICE
OF THE PRODUCT ON WHICH THE CLAIM IS BASED. DATALOGIC SHALL NOT BE LIABLE FOR
DAMAGES RELATING TO ANY INSTRUMENT, EQUIPMENT, OR APPARATUS WITH WHICH THE
PRODUCT SOLD UNDER THIS AGREEMENT IS USED. Further details on warranty coverage, rights
and conditions are addressed under and regulated by the Terms and Conditions of Sales of
Datalogic available at https://www.datalogic.com/terms_conditions_sales.
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COMPLIANCE

GENERAL

For installation, use and maintenance it is not necessary to open the reader.

Only connect Ethernet and dataport connections to a network which has routing only
within the plant or building and no routing outside the plant or building.

Power Supply

ATTENTION: READ THIS INFORMATION BEFORE INSTALLING THE PRODUCT
This product is intended to be installed by Qualified Personnel only.

This product is intended to be connected to a UL Listed Computer (LPS or “Class 2”)
which supplies power directly to the reader, or a UL Listed Direct Plug-in Power Unit
(rated 10 to 30 V, minimum 1 A) marked LPS or “Class 2”, or Power over Ethernet source
Device supplied by UL Listed Direct Plug-in Power Unit marked LPS or “Class 2”.

EMC Compliance

In order to meet the EMC requirements:

e connect reader chassis to the plant earth ground by means of a flat copper braid
shorter than 100 mm;

e connect pin “Earth” of the CBX connection box to a good Earth Ground;

e fordirect connections, connect your cable shield to the locking ring nut of the con-
nector.

European Declaration of Conformity

Hereby, Datalogic S.r.l. declares that the full text of the European Declaration of Confor-
mity is available at: www.datalogic.com. Select the link from the downloads section of
the product page.

UKCA Declaration of Conformity

Hereby, Datalogic S.r.I. declares that the full text of the UKCA Declaration of Conformity
is available at: www.datalogic.com. Select the link from the downloads section of the
product page.
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COMPLIANCE

EAC Compliance

Customs Union:

The CU Conformity certification has been achieved; this allows the Product to bear the
Eurasian Mark of conformity.

LED Safety

According to IEC 62471:2006 all models are exempt (Risk Group 0).

According to EN 62471:2008, using limits stated in the directive 2006/25/EC, all models
are exempt (Risk Group 0), except model Matrix 220 3U2-01U which is Risk Group 3.

power complies with the Risk Group 0 limit stated by the directive 2006/
25/EC only at a distance of 370 mm and farther, instead of the standardized
distance of 200 mm.

U NOTE: For Matrix 220 3U2-01U, the measure of the NEAR UV radiation
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HANDLING

The Matrix 220 is designed to be used in an industrial environment and is built to with-
stand vibration and shock when correctly installed, however it is also a precision prod-

uct and therefore before and during installation it must be handled correctly to avoid
damage.

& CAUTION: Avoid that the readers are dropped (exceeding shock limits).

CAUTION: DO NOT fine tune the positioning by striking the reader or
bracket.
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HANDLING

CAUTION: DO NOT weld the reader into position which can cause electro-
static, heat or reading window damage.

CAUTION: DO NOT pray paint near the reader which can cause reading win-
dow damage.
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INTRODUCTION

PRODUCT DESCRIPTION

The Matrix 220 imager is the most compact image based barcode reader for top perfor-
mance with the highest flexibility. The ideal imager reader for Electronics, Automotive,
Packaging and Document Handling applications.

The Matrix 220 is designed for superior performance thanks to a 1.2 MPixel high resolu-
tion sensor, a new platform and stronger decoding libraries.

The integrated powerful and flexible illumination system makes the Matrix 220 imager
perfect for solving Direct Part Marking (DPM) code reading and quality grade verifica-
tion thanks to its innovative lighting solutions. The Matrix 220 offers in a single model
the polarized and diffused light options resulting in optimal illumination on any type of
surface. The white, red and blue light models are capable of solving a huge variety of
applications with the best performance. The electronic focus control allows easy remote
job change during assembly line reconfiguration with extreme reading flexibility.

High Power llluminator models provide double the lighting power and are therefore
indicated for high speed applications.

In addition, the Continuous High-Power lighting mode can be selected which is useful in
Presentation Mode applications where the LED-array blinking (produced by -Power
Strobed lighting modes and rapidly occurring reading phases) would otherwise disturb
the operator.

Best ease of use thanks to the green and red spot lights, the X-Press™ button, the intui-
tive HMI and the DL.CODE™ configuration software improved with the Automatic Setup
mode for a quick and easy code reading. ESD and YAG protection are available as front
cover accessories to enhance the product flexibility reducing the number of models and
simplifying the stock management.

The IP67 and IP65 industrial grade, the operating temperature range from -10°C to 50°C
guarantee the best quality and robustness in the Manufacturing Industry applications.
Moreover, Matrix 220 has passed the Sulfur Gas Test according to ISO EN 60068-2-43.
The Matrix 220 imager offers cost-effective communication options with Power over
Ethernet (POE) connectivity and on-board PROFINET/IO and ETHERNET/IP industrial
fieldbus.
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INTRODUCTION

Matrix 220 has been developed for use in numerous industries like:

Automotive
e DPM (Direct Part Marked) code validation after marking

e Work-in-progress control
e Assembly traceability

Electronics
e Track and trace PCB board manufacturing

e Electronic components
e Electronic products tracking
e DPM code reading (on plastic, glass, metal)

Packaging
e Primary packaging bar code reading
e Package traceability
¢ Food & beverage applications

Document Handling
e Fast decoding for high speed applications

This technology intrinsically provides omni-directional reading.

Standard Application Program

A Standard Application Program is factory-loaded onto Matrix 220. This program con-
trols code reading, data formatting, serial port and Ethernet interfacing, and many
other operating and control parameters. It is completely user configurable from a Lap-
top or PC using the dedicated configuration software program DL.CODE, provided on
the DL.CODE mini-DVD (downloaded .zip file or mini-DVD accessory).

There are different programmable operating modes to suit various code reading system
requirements.

Quick, automatic focus, positioning, calibration and code setting of the imager can be
accomplished using the X-PRESS button and LEDs on top of the reader without the
necessity of a PC.

The previous functions can also be performed through DL.CODE which includes visual
feedback from the reader. This allows verification of the exact positioning of the reader
and to maximize its reading performance.

Statistics on the reading performance can also be visualized through a dedicated win-
dow n DL.CODE.
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PRODUCT DESCRIPTION

Programmability

If your requirements are not met by the Standard Application Program, Custom Applica-
tion Programs can be requested at your local Datalogic distributor.

Some of the main features of this reader are given below:

Excellent Performance

Ease of Setup

Ease of Use

1.2 MPixels (960x1280)

Electronic Adjustable Focus through software control

Powerful Internal Lighting Systems

Outstanding decoding capability on 1D, 2D, Stacked, Postal symbologies
Excellent performance on DPM applications

Omni-directional reading

Frame Rate up to 45 frames/sec

Image Cropping for higher frame rate

Quick installation without PC by using X-PRESS interface for easy and intuitive
setup

LED pointers for aiming
Automatic Imager calibration and Code Settings

Visual Feedback to verify exact code positioning in the Field of View and to maxi-
mize the reading performance

Windows-based DL.CODE software to configure the reader parameters via PC
Ethernet interface

User-defined database of Image Acquisition Settings (parameter sets)

X-PRESS interface LEDs provide operational and performance feedback
Green Spot and beeper for immediate Good Read feedback

Different operating modes to suit various application requirements
Multi Image Acquisition Settings for higher reader flexibility

Image saving and storage with buffering capability

Diagnostic software tools

Flexible Solution

SODATALOGIC

Complete set of Accessories like mounting brackets, connection boxes, cables and
photocells

Ethernet Connectivity with TCP/IP socket for reader parameter configuration, data
and image transfer, FTP client, etc.

On-board Ethernet supports EtherNet/IP, PROFINET I/0O, Modbus TCP, and OPC UA
protocols

3 serial communication interfaces (Main, Auxiliary, ID-NET)
2 General purpose optocoupled Inputs
3 General purpose optocoupled Outputs (when using the CBX connection box)

PRODUCT REFERENCE GUIDE xv



INTRODUCTION

Versatility
e Excellent reading performance on Direct Part Marked (DPM) symbols
e Code Quality Metrics reporting according to ISO/IEC 16022, ISO/IEC 18004, ISO/
IEC 15415, ISO/IEC 15416 and AIM DPM standards for code quality trending.
¢ Match Code option with a user-defined match code database
Industrial Strength

¢ Industrial compact 2D reader

e Rugged metal construction

e Sealed circular M12 connectors

e |P67 protection class

e 50 °C max operating temperature

e Supply voltage ranges from 10 to 30 Vdc

e  Sulfur Gas Protection according to ISO EN 60068-2-43

MODEL DESCRIPTION

Matrix 220 readers are described by their model number which indicates the character-
istics listed in the diagram below. Not all combinations are available. For a complete list
of combinations see the Models tab on the Product page of the website.

*All DPM models are provided with polarizing light.
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AVAILABLE MODELS

AVAILABLE MODELS
Part Number Description
XAl MODELS
937900063 MATRIX 220 385-110 XAl DPM-R 12MM
937900064 MATRIX 220 382-110 XAl DPM-R 7MM
937900065 MATRIX 220 395-110 XAl DPM-B 12MM
937900066 MATRIX 220 302-110 XAl DPM-R 7MM HP
937900070 MATRIX 220 385-110 XAl DPM-R 12MM ESD
937900071 MATRIX 220 382-110 XAl DPM-R 7MM ESD
937900072 MATRIX 220 395-110 XAl DPM-B 12MM ESD
937900073 MATRIX 220 302-110 XAl DPM-R 7MM HP ESD
937900074 MATRIX 220 302-110 XAl DPM-B 7MM ESD
937900075 MATRIX 220 305-110 XAl DPM-R 12MM HP ESD
937900076 MATRIX 220 305-110 XAl DPM-R 12MM HP
X MODELS
937900034 MATRIX 220 352-010 1.2MP STD-W 7MM X
937900035 MATRIX 220 355-010 1.2MP STD-W 12MM X
937900036 MATRIX 220 382-010 1.2MP DPM-R 7MM X
937900050 MATRIX 220 382-010 1.2MP DPM-R 7MM ESD X
937900037 MATRIX 220 385-010 1.2MP DPM-R 12MM X
937900051 MATRIX 220 385-010 1.2MP DPM-R 12MM ESD X
937900038 MATRIX 220 345-010 1.2MP STD-W 12MM HP X
937900039 MATRIX 220 305-010 1.2MP DPM-R 12MM HP X
937900040 MATRIX 220 302-010 1.2MP DPM-R 7MM HP X
937900041 MATRIX 220 392-010 1.2MP DPM-B 7MM X
937900055 MATRIX 220 392-010 1.2MP DPM-B 7MM ESD X
937900042 MATRIX 220 395-010 1.2MP DPM-B 12MM X
937900056 MATRIX 220 395-010 1.2MP DPM-B 12MM ESD X
LEGACY MODELS
937900002 MATRIX 220 352-040 1.2MP STD-W 7MM POE
937900003 MATRIX 220 355-040 1.2MP STD-W 12MM POE
937900006 MATRIX 220 382-040 1.2MP DPM-R 7MM POE
937900007 MATRIX 220 385-040 1.2MP DPM-R 12MM POE
937900013 MATRIX 220 392-040 1.2MP DPM-B 7MM POE
937900014 MATRIX 220 395-040 1.2MP DPM-B 12MM POE
937900017 MATRIX 220 322-01A 1.2MP STD-R 7MM HP
937900018 MATRIX 220 325-01A 1.2MP STD-R 12MM HP
937900023 MATRIX 220 3U2-01U 1.2 MP STD-UV 7MM HP

SODATALOGIC

*All DPM models are provided with polarizing light.
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INTRODUCTION

ACCESSORIES
Accessory Description Order No.
Cables
CAB-DS01-S M12-1P67 Cable To CBX or QL (1M) 93A050058
CAB-DS03-S M12-1P67 Cable To CBX or QL (3M) 93A050059
CAB-DS05-S M12-IP67 Cable To CBX or QL (5M) 93A050060
CAB-GDO03 CAB-GD03 M12 F/L 3M 93A050076
CAB-GDO05 CAB-GDO05 M12 F/L 5M 93A050077
CAB-GD10 CAB-GD10 M12 F/L 10M 93A050078
CAB-F-M12-17P01 mls;r:;’éa?pg;ec)gg:)en?wer Cable (1M) for linear and torsion 93A050116
CAB-F-M12-17P03 ml\Zli—rl]l;’b;pE:i)gELenl?wer Cable (3M) for linear and torsion 93A050117
CAB-F-M12-17P05 mls;r:;’éa?pg;ec)gg:)en?wer Cable (5M) for linear and torsion 93A050118
CV-N1-48-F-05 rI\T/:L\Z/;:\I;b;pg:ieggi)itenlithernet Cable (5M) for linear and torsion 95A900058
CV-N1-48-F-10 zlil(l)g-;f:vznlzglzx;ﬂiiil;irsnet Cable (10M) for linear and tor- 95A900059
CV-N1-48-F-15 z/illi—::Vznlzleélx;l;tieciifgirsnet Cable (15M) for linear and tor- 95A900040
CAB-XB02 D-Sub 25p to 25p Extension Cable 93A051384
CAB-ETH-X-MO01 M12-1P67 GIGA Ethernet Cable X-Coded (1M) 93A050122
CAB-ETH-X-M03 M12-1P67 GIGA Ethernet Cable X-Coded (3M) 93A050123
CAB-ETH-X-M05 M12-1P67 GIGA Ethernet Cable X-Coded (5M) 93A050124
CAB-ETH-X-RJ Adapter Cable GIGA Ethernet X-Coded M12 to RJ45 93A050141
CAB-ETH-X-D Adapter Cable GIGA Ethernet X-Coded to Ethernet D-Coded 93A050129
CS-A1-03-U-03 PoE COM/Trigger Cable M12/5P Female to Free Wires (3M) 95ASE1170
CS-A1-03-U-05 PoE COM/Trigger Cable M12/5P Female to Free Wires (5M) 95ASE1180
CBL-1480-0.3 CBL-1480-0.3 M12/5P MALE/FEM. 0.3M IDNET 93A050048
CBL-1480-01 CBL-1480-01 M12/5P MALE/FEM. 1M IDNET 93A050049
CBL-1480-02 CBL-1480-02 M12/5P MALE/FEM. 2M IDNET 93A050050
CBL-1480-03 CBL-1480-03 M12/5P MALE/FEM. 3M IDNET 93A050143
CBL-1480-05 CBL-1480-05 M12/5P MALE/FEM. 5M IDNET 93A050051
CBL-149%0 Term. Resist. Thin M12/5P/Male 93A050046
CBL-1496 Term. Resist. Thin M12/5P/Female 93A050047
Connectivity
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ACCESSORIES

Accessory Description Order No.

CBX100 Compact Connection Box 93A301067
CBX500 Modular Connection Box 93A301068
BM100 Backup Module for CBX100/500 93ACC1808
BM150 Display Module for CBX500 93ACC1809

Various Fieldbus Host Interface Modules and All-In-One Connection Box Kits available

BA100 DIN Rail Adapters 93ACC1821
BA200 Bosch and 80/20 Profile Adapters 93ACC1822
Various M12 Panel Connectors for CBX Connection Boxes available
BA%00 Two Cable Glands Panel 93ACC1847
QL100 Quick Link Slave ID-NET T-Connector 93ACC1860
QL150 Quick Link Slave ID-NET + Service T-Connector 93ACC1868
QL200 Quick Link Slave ID-NET + Power T-Connector 93ACC1861
QL300 Quick Link Master ID-NET - Serial Host Connector 93ACC1862
QLM500 ! Quick Link Metal Master ID-NET - Ethernet/IP Gateway 93ACC0037
QLM600 @ Quick Link Metal Master ID-NET - Profibus Gateway 93ACC0033
QLM700 2 Quick Link Metal Master ID-NET - Profinet I/0 Gateway 93ACC0038

Various M12 Service Cables and Field Mount Connectors available for Quick Link Series Connectors

Power Supplies

PG6002 AC/DC Power Supply Unit (US) 93ACC1718
PG6001 AC/DC Power Supply Unit (UK) 93ACC1719
PG6000 AC/DC Power Supply Unit (EU) 93ACC1720
Sensors

MEP-593 Photocell Kit PNP (PH-1) 93ACC1791
MEP-543 Photocell Kit-NPN 93ACC1728
S3Z-PR-5-C11-PL Diffuse Proximity Sensor 95B010011
Bracket

BK-22-000 Fixing Bracket M220 Body 93ACC0230
BK-22-010 Fixing Bracket M220 Body for M30ON Bracket 93ACC0426
Covers?

ESD ESD Safe Window Cover M220 93ACC0227
YAG YAG Cut Filter Window Cover M220 93ACC0228
ESD+YAG ESD Safe YAG Cut Filter Win Cover M220 93ACC0229

1. Not compatible with PoE models.
2. See note on IP Protection Class in Appendix A, Technical Features.

SODATALOGIC
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INTRODUCTION

GENERAL VIEW
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Figure 1 - General View of DPM Models

1. Reading Window 7. X-PRESS Interface

2. Mounting Holes (2) 8. Ethernet Connector

3. Power On LED 9. Power, COM, I/0 Connector

4, Ethernet Connection LED 10. Power Over Ethernet Connector
5. 90° Rotating Connector Block 11. COM, Trigger Connector

6. Accessory Window Cover
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Figure 2 - General View of Standard Models

7. X-PRESS Interface

8. Ethernet Connector

9. Power, COM, 1/0 Connector

10. Power Over Ethernet Connector

11. COM, Trigger Connector

1. Reading Window

2. Mounting Holes (2)

3. Power On LED

4. Ethernet Connection LED

5. 90° Rotating Connector Block
6. Accessory Window Cover
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INTRODUCTION

DPM Models Standard Models

Figure 3 - Reading Window Details

1. Lens 5. Non Polarized Illuminator’

2. LED Aiming System 6. Polarized Illuminator '

3. Red Spot (No Read) 7. Diffused Illuminators

4. Green Spot (Good Read) 8. Standard Illuminators (Top/Bottom)

1. In Matrix 220 382-110 model here there is the addition of an optical deflector to increase light uni-
formity in the field of view at short work distances.
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GENERAL VIEW

g
<
g.
£
\
.3

L

DPM High Power Illuminator Models Standard High Power Illuminator Models

Figure 4 - Reading Window Details for High Power Illuminator Models

1. Lens 5. Non Polarized Illuminator

2. LED Aiming System 6. Polarized Illuminator

3. Red Spot (No Read) 7. Standard Illuminators (Top/Bottom)
4, Green Spot (Good Read) 8. Central HP Illuminators
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INTRODUCTION

Figure 5 - Reading Window Details for UV Illuminator Models

1. Lens 4. Green Spot (Good Read)
2. LED Aiming System 5. UV Illuminators (Top/Bottom)
3. Red Spot (No Read) 6. UV Filter
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Figure 6 - X-PRESS Interface Details

Status
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Trigger
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Ready
Push-button

NORMAL X-PRESS
OPERATION CONFIGURATION

Test
Aim
Setup

Learn
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CHAPTER 1
RAPID CONFIGURATION

STEP 1 - CONNECT THE SYSTEM

To connect the system in a Stand Alone configuration, you need the hardware
indicated in Figure 7. In this layout the data is transmitted to the Host on the Ethernet
interface. Data can also be transmitted on the RS232 main and/or auxiliary interface
independently from the Ethernet interface selection.

When One Shot or Phase Mode Operating mode is used, the reader is activated by an
External Trigger (photoelectric sensor) when the object enters its reading zone.

Host
CAB-ETH-X-MO0Ox
@ - ==
CAB-DSxx-S g
| .‘_ = R
Matrix 220 u
Alone PG6000

@ Ethernet Interface
@ Aukxiliary Serial Interface (RS232 - Data Monitor)
@ External Trigger (for One Shot or Phase Mode)

Figure 7 - Matrix 220 in Stand Alone Layout
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STEP 1 - CONNECT THE SYSTEM

CBX100/CBX500 Pinout for Matrix 220

The table below gives the pinout of the CBX100/CBX500 terminal block connectors. Use
this pinout when the Matrix 220 reader is connected by means of the CBX100/CBX500:

GRove LAGEL ___DESCRRTON

Power Supply Input Voltage +

Input Power GND Power Supply Input Voltage -
Earth Protection Earth Ground
+V Power Source - External Trigger
ITA External Trigger A (polarity insensitive)
1B External Trigger B (polarity insensitive)
-V Power Reference - External Trigger
Inputs
+V Power Source - Inputs
I2A Input 2 A (polarity insensitive)
12B Input 2 B (polarity insensitive)
-V Power Reference - Inputs
+V Power Source - Outputs
-V Power Reference - Outputs
o1+ Output 1 + opto-isolated and polarity sensitive
Outputs 01- Output 1 - opto-isolated and polarity sensitive
02+ Output 2 + opto-isolated and polarity sensitive
02- Output 2 - opto-isolated and polarity sensitive
03A Output 3 - non opto-isolated (only available through CBX500)
. X Transmit Data
ﬁ:::#:z RX Receive Data

SGND Auxiliary Interface Signal Ground

REF Network Reference
ID+ ID-NET network data +
ID-NET ID- ID-NET network data -
Shield Network Cable Shield
RS232 RS422 Full Duplex
TX TX+
Main RX * RX+
Interface - TX-
- * RX_
SGND SGND

* Do not leave floating, see "RS422 Full Duplex Interface" on page 66 for connection details.

references. GND, SGND and REF are internally connected through filtering
circuitry which can be permanently damaged if subjected to voltage drops
over 0.8 Vdc.

g CAUTION: Do not connect GND, SGND and REF to different (external) ground
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RAPID CONFIGURATION

STEP 2 - MOUNT AND POSITION THE READER

1. To mount the Matrix 220, use the mounting brackets to obtain the most suitable
position for the reader. The most common mounting configuration is shown in the
figure below.

L
J
5
S
<
n

Figure 8 - Positioning with Mounting Bracket

2. When mounting the Matrix 220 take into consideration these three ideal label
position angles: Pitch or Skew 10° to 20° and Tilt 0°, although the reader can read
a code at any tilt angle provided the code fits into the Field Of View (FOV).

Pitch Skew

itc .

Tilt Minimize assue at least 10
any angle

No Pitch, inside FOV

Tilt or Skew

oy MMM

[ fo—

Figure 9 - Pitch, Skew and Tilt References
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STEP 2 - MOUNT AND POSITION THE READER

3. Refer to the reading diagrams in Chapter 6, Reading Features to determine the dis-
tance your reader should be positioned at.

through the X-PRESS interface (steps 3-4) which requires no PC connec-
tion, or by using the DL.CODE Configuration Program (steps 5-6). Select
the procedure according to your needs.

B NOTE: Rapid Configuration of the Matrix 220 reader can be made either

S IOATALOGIC PRODUCT REFERENCE GUIDE 4



RAPID CONFIGURATION

STEP 3 - CONFIGURE THE READER

Aim Mode

Matrix 220 provides a built-in LED aiming system to aid reader positioning. The autofo-
cus feature is also incorporated into this function. By default, the aiming mode (Aim
Mode) is accessed through the X-PRESS Interface.

1. Power the reader on. During the reader startup (reset or restart phase), all the
LEDs blink for one second. On the reverse side of the reader near the bracket, the
“POWER ON” LED (blue) indicates the reader is correctly powered.

2. Place a single code in front of the reader at the correct reading distance for your
application. See "Global FOV Diagrams" on page 98 for reference.

3. Enter the Aim Mode function by pressing and holding the X-PRESS push button

until the Aim LED is on.

4. Release the button to enter the Aim Mode. The aiming system turns on, and the
Autofocus procedure begins, see Figure 10. The Aim LED will blink until the proce-
dure is completed.

Within 3 seconds (before the reader flashes), center one of the larger codes
between the aiming system indicators (the code must not move during this proce-
dure).

The Autofocus procedure ends when the Reading Distance is successfully saved in
the reader memory, the Aim LED will stop blinking and Matrix 220 emits 3 high
pitched beeps.

Figure 10 - X-PRESS Interface; Aim/Autofocus Function

X-PRESS push button once. After a short delay the autofocus procedure is

B NOTE: You can exit the Aim Mode function at any time by pressing the
cancelled and the aiming indicators turn off.
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STEP 3 - CONFIGURE THE READER

Automatic Setup

1. Enter the Automatic Setup function by pressing and holding the X-PRESS push but-

ton until the Setup LED is on.

2. Release the button to enter the Automatic Setup function. The Setup LED will
blink until the procedure is completed.
The Automatic Setup procedure ends when the Image Acquisition and the Image
Processing and Decoding parameters are successfully saved in the reader memory,
the Green Spot is activated, the Setup LED will stop blinking and Matrix 220 emits 3

high pitched beeps.

If the autolearning cannot be reached, Matrix 220 will exit without saving the
parameters to memory, the Setup LED will stop blinking and in this case Matrix
220 emits a long low pitched beep.

Setup, only a single code can be configured (successive Learns will substi-
tute the current code). To configure multiple codes, use the DL.CODE Learn
Code procedure.

B NOTE: When using X-PRESS or the BM150 menu to perform Automatic

NOTE: You can always exit from any X-PRESS function at any time by
pressing the X-PRESS push button once. After a short delay the procedure
is cancelled.

B NOTE: If you have used this procedure to configure Matrix 220, go to step

“Step 7 - Test Mode” on page 21.

1. The Automatic Setup procedure will not recognize the following symbologies: Pharmacode,
MSI, Standard 2 of 5, Matrix 2 of 5.

SDOATALOGIC PRODUCT REFERENCE GUIDE 6



RAPID CONFIGURATION

Reset Reader to Factory Default Environment (Optional)

If it ever becomes necessary to reset the reader’s Environment parameters to their fac-
tory default values, you can perform this procedure by holding the X-PRESS push button
pressed while powering up the reader. You must keep the X-PRESS push button pressed
until all LEDs blink simultaneously for about 3 seconds. Release and re-press the but-
ton during this LED blinking sequence.

All the device’s Environment parameters are reset including the default IP Address. The
Matrix 220 emits 3 high pitched beeps and after a few seconds enters run mode.

Any previously saved configurations on the device will remain in memory, but the
Default configuration is set as the startup configuration.

(after the blinking phase), the reader will enter the Loader program
sequence and the LEDs will begin to cycle through various patterns. Just
cycle power to return to run mode.

B NOTE: If you release the button while the LEDs are all on continuously

7 MATRIX 220 GOATALOGIC



STEP 5 - INSTALLING DL.CODE CONFIGURATION PROGRAM

STEP 5 - INSTALLING DL.CODE CONFIGURATION PROGRAM

U NOTE: Refer to the DL.CODE User’s Guide for correct use of the software.

CAUTION: DL.CODE does not currently support Windows Embedded (often
used in industrial PCs and/or PLCs).

DL.CODE is a Datalogic reader configuration tool providing several important advan-
tages:

e Intuitive Graphical User Interface for rapid configuration

e Defined configuration directly stored in the reader

e Discovery and IP address setting features to facilitate remote configuration

e Device Monitoring

To install DL.CODE

1. On the PC that will be used for configuration, download the DL.CODE mini-DVD.zip
file. Extract the files maintaining the folder structure and run the start.hta file to
access the installation pop-up. Click on the Install DL.CODE link to run the installation
program and follow the installation procedure.

NOTE: To perform a “silent” installation (without user input), see the
DL.CODE User’s Guide.

2. When the installation is complete the DL.CODE entry is created in the Start>Pro-
grams bar under “Datalogic” as well as a desktop icon. Double-click the desktop
icon to run it.

This configuration procedure assumes a laptop computer, running DL.CODE, is con-
nected to a factory default reader through the Ethernet port.

SDOATALOGIC PRODUCT REFERENCE GUIDE 8



RAPID CONFIGURATION

Login

When you launch DL.Code for the first time, you must log in via one of the following
options:

1. Login
2. SignUp
3. Offline access with an activation file

4. Start a 15-day trial

E Login Popup — O X

SUATALOGIC

You are required to log in to use DL.CODE

Login Sign Up Offline Login Start Trial

Figure 11 - Login Popup

NOTE: Login is mandatory. If you do not proceed with any of the provided
options, DL.Code will shut down.

E Exit Application X

SOATALOGIC

x The Application is going to shut down due to no user logged in.
Sorry for the inconvenience

Reason of failure : UserNoLogin.

Figure 12 - Shut Down Message

9 MATRIX 220 GOATALOGIC



STEP 5 - INSTALLING DL.CODE CONFIGURATION PROGRAM

Login and Signup

If you already have a Datalogic account, click the “Login” button and enter your email
and password in the fields shown below to sign in.

COATALOGIC

EMPOWER YOUR VISION

Login

»)

Please enter your email and password to sign-in.

Enter Your Password |

Bp

If you do not have a Datalogic account, please click the “Sign up” button to create one.
Fill in the fields to register in the form shown below.

SGOATALOGIC

EMPOWER YOUR VISION

Create your login

If you are already a Datalegic accredited Partner and would like to request access to the Datalogic Extranet, please complete this Form to set up your account.
Note: Some Feature will be only available after determination of your eligibility by DatalogicYou can request information using this link

‘ PLEASE SELECT A COUNTRY - | | ‘ ‘ | |_ ‘

I hereby represent to have read the Privacy Policy and Information Notice*.

he Information Notice

box, | F

e Information Notice.

*# Please read carefully the Information Notice and Privacy Policy before click “SEND"

CLEAR THE FORM SEND  »

Figure 13 - Sign up Form

SDOATALOGIC PRODUCT REFERENCE GUIDE 10



RAPID CONFIGURATION

Offline Login

If you are offline when you first launch DL.Code, follow the steps below.

1. Click the “Offline Login” button. The Popup will show you the Machine Id.

E Information - m} X T

SUATALOGIC

Step 1: Please contact Technical Support at support.en@datalogic.com and
provide the code below to obtain a valid activation file.

Machine Id:
XXKOOXXXXXXK

Step 2: When you receive the activation file, return to this screen to load it using
the button below.

Load Activation File Cancel

Figure 14 - Activation File Procedure

2. Contact the Technical Support and provide the Machine Id shown in your version
of DL.CODE to obtain an activation file.

3. Once the Technical Support sends you the activation file, please load it using the
“Load Activation File” button.

NOTE: The Machine Id shown in the picture above is for illustration pur-
poses only. Refer to the Machine Id shown in your version of DL.Code.

Activation File Not Working

If your activation file does not work, the following window is displayed and DL.Code
shuts down. Please contact Technical Support for help.

E Exit Application X

SOATALOGIC

x The Application is going to shut down due to no user logged in.
Sorry for the inconvenience

Reason of failure : UserNoLogin.

11 MATRIX 220 OCIOATALOCGIC



STEP 5 - INSTALLING DL.CODE CONFIGURATION PROGRAM

15-day Trial

If you wish to use DL.Code without logging in for a trial period, click the “Start trial” but-
ton. This will activate a 15-day trial.

E Login Popup =

DA'EALOGIC

You are required to log in to use DL.CODE

Login Sign Up offline Login Start Trial

[E8 PopUpWithshowDialog

DA'EALOGIC

DL.CODE with limited features (Trial period)
will be active until 6/19/2024

Afterwards you will need to plete the login p Jure to i using
DL.CODE.

0K Cancel

Figure 15 - 15-Day Trial

At any time during the trial period, you can decide to complete registration using the
Online or Offline procedure.

At the end of the trial period, however, you are required to authenticate using one of
the methods described before, otherwise DL.Code will shut down.

NOTE: The trial period is not extendable, and cannot be reused either with
the same version or with future or past versions of DL.Code.

DA'[ALOGIC DA'EALOGIC

DL.CODE Trial has expired.
You are now required to the Login p: dure to i using
DL.CODE.

You are required to log in to use DL.CODE

Login Sign Up. Offline Login

0K

Figure 16 - End of Trial

SDOATALOGIC PRODUCT REFERENCE GUIDE 12



RAPID CONFIGURATION

Device Discovery

NOTE: To discover models via web interface, refer to Configuration using
Web Discovery, starting on page 23.

The User Interface opens and displays a list of all the devices belonging to the Local Area
Network. DL.CODE has a discovery feature to accomplish this task.

Help
Device Selection Heip
Online Devices v ol
[ R m Device Selection
M300N 172.27.102.18; Matrix B
Q. SN: C14C05274
M300N 172.27.102.168; Matrix
SH- Gi4pooee
M300N 172.27.101.190; Matrix
SN: G14E00085 e =
E 5 = The Device Selection screen allows you to choose an ‘
Task Selection Online Device (Ethernet), Serial Device, or an Offine
@ M300N 172.27.103.191; Matrix Device (Simulatar) to wark with,
SN: G14ED0088
(@ Device List Area
MA1ON 172 27.10230; Malrx g .
N SV C14PO0224 ﬁ @ selected Device Information Area
M210N 172.27.30.157; Matrix —
SN: C14PD0452 Task Selection |
(@ open Device Configuration
§  11300N 182 165 3.100; Matrix
SN: C14P00630 (@) presentation Mode
(@ setup Internal Network Configuration
MESON 172 27 103.130; Galadrel g @ packTrack Calibration
SN: C15M0D4969 @
'@ Monitor Device
WA0ON 17227.101.153; Natrx T it it
Q. SN: G15PD0058
Offline Devices >

Figure 17 - Device Discovery

The discovery feature will also show devices not belonging to the LAN and display them
in gray (see Figure 17).
4. First the device must be added to the LAN by aligning its IP Address to the net-
work. The network administrator should provide valid LAN address(es).

5. Find your device in the list by matching its serial number (SN) then click on the
m device wrench icon to open the Device Environment Configuration window.

6. Change the Ethernet Settings (IP Address, Subnet Mask, Gateway Address etc.)
according to the network requirements.

e = M r = B
[E8 Device Environment Configuration @M 8 Device Environment Configuration @M
Ethernet Settings ~ Ethernet Settings ~
MAC Address 00:07:BE01:25:FE MAC Address 00:07:BE:01:25:FE

Use DHCP (& Use DHCP (&

4 Ts 192 % 168 EE' :Iil % IP Address 172 27 EE 101 :Iﬁ 233

[ sl s ass :II_% Subnet Mask [ 255 % B 0Bl oE
| 0 = 0 = ':l" 1 IZI Gateway Address |_%_=,_:“_0%

[ oF o= DNS1 Address [ oFE o= EH oF

IP Address

Subnet Mask

Gateway Address

DNS1 Address oEl  oE]

Local Area Connection A Local Area Connection A
IP Address 172.2730.183 IP Address 1722730183
Subnet Mask 255.255.00 Subnet Mask 255.255.0.0
Loopback Pseudo-Interface 1 A Loopback Pseudo-Interface 1 A
IP Address 127.001 IP Address 127001
Subnet Mask 255.0.00 Subnet Mask 255.0.00

[ Cancel | QK [ Cancel

& — £ L —

Figure 18 - Device Environment Configuration Window
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STEP 5 - INSTALLING DL.CODE CONFIGURATION PROGRAM

Click OK; the device will reappear in the list of Online Devices (in color) meaning it
is now part of the LAN and can be configured. The new IP address will also be dis-

played.

Device

Options

Help

a@na

Device Selection

Online Devices

SN U1 3LUZ652

M300N 17227102 18; Matrix
SN: C14C05274

M300N 172 27 102 168; Matrix
SN: G14D02659

M300N 172 27.101.190; Matrix
SN: G14E0008S

[}
'1 M300N 172 27 103 131, Matrix
SN: G14E0D088
M41DN 172 27 102 30, Matrix
SN: C14P00284

M210N 172 27 30 157, Matrix
SN: C14P0D452

M300N 172 27101 253; Matrix
SN: C14PO0630

M450N 172 27 103 130; Galadrie! 5
SN: C15MD496% Z

-

M300N 172 27101 153; Matrix

L5

il SN: C15P00088

Offline Devices

Help

»

~ Show Al
Device Selection

The Device Selection screen allows you to choose an
Online Device (Ethernet), Serial Device, or an Offine
Device (Simulator) to work with.

Task Selection

1@ Device List Area

@ selected Device Information Area

Task Selection

@ 0pen Device Configuration

@ presentation Hode

1%l Setup Internal Network Configuration
@ packtrack calibration

@ Monitor Device

@ web tHonitor

8. Double-click on or drag the device icon into the Selected Device Information Area.
Details about the device will be displayed in this area.

Device

Options

Help

ERpEacQooES

M300N 172.27.102.191; Matrix
SN: C14EDD0BS

M410N 17227 102 30; Matrix
SN: C14P00284

M210N 172 27 30.157; Mal
SN: C14P00452

Device Selection Help
e « || selected Device Detaiis - v Show Al 4
“ SN L1 3LUZe9. o Name Matrix Device Selection
Model M30ON 434-010 LNS-12 RED NARR STD
>l 300N 17227 100 13; Matrix 5] Layout Type Alone
R SN: C14G05274 Internal Network Role Siave
- Status Defauit Running
M300N 172.27.102.168; Matrix Startup Info oK
@‘ SN: C14D02655 I
IP Address 172.27.101.253
= Application SW Version  1.5.0.517-BETADS
WAOON 17227101 520; Mt ) | oserverson .

M300N 172 27 101 253; Matrix
SN: C14P00630

M450N 172 27 103 130; Galadriel|
SN: C15MD4569

3

M300N 172.27.101.153; Matrix
SN: C15PDD0GS

Offline Devices

The Device Selection screen allows you to choose an
Online Device (Ethernet), Serial Device, o an Offine

Task Selection Device (Simulator) to wark with.

@ Device List Area

Open Device Configuration 3
1@ selected Device Information Area

Presentation Mode

Setup Internal Network Configuration

Task Selection

@ Open Device Configuration
(@ Presentation Mode

EE Packtrack Calibration .

@ setup Internal Network Configuration
1 . : ®@ PackTrack Calibration
Monitor Device

(@ monitor Device

i ® web Monitor
Web Monitor

Figure 19 - DL.CODE Opening Window

SODATALOGIC
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RAPID CONFIGURATION

STEP 6 - DEVICE CONFIGURATION

Image and Code Settings

(8] & joj e Jaf=]=lalo

ODATALOGIC

The image and Code Settings parameters are divided into two groups:

e Automatic Setup
e Manual Setup

Automatic Setup Automatic Setup uses up to two different algorithms for the automatic
setting of optical, illumination and code parameters to achieve the most stable reading

conditions.

Standard Automatic Setup (available on all products) can read one or more of the code
symbologies from the table below. It can be set to include Image Filters if necessary.

GS1 DATABAR

Enabled 1D Codes Enabled 2D Codes Enabled Postal Codes
CODE 128 DATAMATRIX POSTNET
CODE 25 QR PLANET
CODE 93 AZTEC
CODE 39 MAXICODE
CODABAR DOTCODE
INTERLEAVED 2 OF 5
UPC/EAN
MSI
PDF

The DPM Automatic Setup (available on M220 X and M220 XAl) is able to read one of
the symbologies from the table below. It is recommended for reading difficult-to-read
2D codes on Direct Part Marking applications.

Enabled 1D Codes

Enabled 2D Codes

Enabled Postal Codes

DATAMATRIX
QR

NOTE: With M220 X and M220 XAl it is possible to use both Standard and
U DPM setup.

With all other models, only the Standard setup will be available for use.

more details on using the Automatic Setup.

U NOTE: Refer to paragraph “Automatic Setup Configuration” on page 114 for

15 MATRIX 220
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STEP 6 - DEVICE CONFIGURATION

Manual Setup provides access to the complete array of optical/illumination and code
definition parameters that can be fine-tuned semi-automatically and manually to obtain
the best results for applications of any complexity.

Automatic Setup Manual Setup

image settings, Code Grading or other parameter settings for decoding,

B NOTE: If your application requires multiple code symbologies, multiple
then use the Manual Setup.

NOTE: Refer to paragraph “Manual Setup Configuration” on page 120 for
more details on using the Manual Setup.
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RAPID CONFIGURATION

Operating Mode Configuration Parameters

Reading Phase

BERNERRREO08EE GDATALOGIC

O+ J:=] & | & =} B ofey
+Reading Phase
P cenera setings —_— —

Select your application specific Operating Mode from the icons over the Configu-

1.
ration Parameters tree area: Continuous, One Shot or Phase Mode.

BEAaE Qo GDATALOGIC

Layout Type - Alone . Internal Network Role - Save 0 Configuration : Default Status | Halt. Reading Phase: Phase Mode

3. Good Read Satup.

\
e pRm—
£
B e
g R
i
PGl ooncien
B vput 1
-~

g Encoder Sensor

D Presence Sensor
[ votion Sensor

| «Daa cotecton e
(5 oo comoinaton
Prtocolndocs

Consale

2. Configure the relative Operating Mode parameters from the Reading Phase
parameters panel. Different groups will appear in the panel depending on the
selected icons over the Configuration Parameters tree area.

CAUTION: If the same signal activates multiple events with the same edge,

those events are fired in a random order.
If the same channel activates multiple events with the same string, those

events are fired in a random order.
AVOID doing this action. The reader may not work properly, the result is

not predictable!

SOATALOGIC
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STEP 6 - DEVICE CONFIGURATION

Good Read Setup

SGDATALOGIC

) | Good Read Setup : Code Combination

|

QQOE

Layout Type - Alone ; Internal Network Role - Master : Configuration

RG]

A Aes o s o e E—
e (T =
s [ > [ s =

Cod Combination - (DATAMATRIX)

1. Select your specific data collection type from the icons over the Configuration
Parameters tree area: Code Collection, Code Combination, Presentation or Match
Code. Not all data collection types are available for all Operating Modes; for exam-
ple PackTrack Operating Mode only supports Code Combination. Incompatible
data collection types will be shown in grey and cannot be selected.

The following example shows Code Combination. By default, the Expected Codes (when
more than one code type is selected), are in logical AND, which means that all codes are
required to be decoded to produce a Good Read condition.

Optons

BoaaE e s | OGDATALOGIC

Layout Type - Alone . Internal Network Role - Slave 0 Configuration  Default Status - Halt; Reading Phase: Phase Mode o J| Good Read setup : Code Combination

3. Good Read Setup 4. Data Formattng 5. Outout Setp Moge Pramer: 00 0

b ReacerTCe Sane E
£t code Combination E

\ I = ———————————— =

2. If a Good Read condition should be produced when any single code is decoded,
independent from the others, then they need to be combined in logical XOR. To do
this, drag the code icon(s) from their relative Expected Code box into the Expected
Code box of the XOR combination you wish to create. Then delete the empty box
by selecting it with the mouse (highlighted) and pressing the delete key on your
keyboard.

Code Combination - (CODE39 XOR DMECC200) AND (CODE128) £

CODEX DMECC200 CODE128

Code Combination - (CODE39 XOR DMECC200) AND (CODE128)

Expected Code2

[ e E e

CODE38 DMECC200 CODE128

To create a logical AND condition from a logical XOR, create a new Expected Code box
Q using the Add icon. Then drag the desired code icon from one box to the other.

Code Combination - (CODE+280R CODE38 XOR DMECC200)

CODE12E CODE3® DMECC200
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RAPID CONFIGURATION

Output Configuration Parameters

Data Formatting

G EEEEEEEE

SOATALOGIC
Loyout Type . Aone | Intermal Network Rol - Master . Configuraton - Dafaut, Staus - Ha . Reading Phases Contiruous = | bata Formatting : Message 1
 iage 2 o St - 3 Gotresosens v s e
= &
EEO0EEH NEoBaEE =
‘ «Quipt Ot Fomat e

1. Configure your application specific Data Formatting Message(s) from the Configu-
ration Parameters tree area: Message 1, Message 2, etc.

Fle  Opors  Dewe  Documentaton
BEiBaE ag SDATALOGIC
ey Ty e Swe0. = Pommmm—
S ok S Zrmiuren Voot Sowmasas e s ®
E — — )
ZEEOEE NEOPGE ) [ .
o ¥ Reacer TCP Saner
+Oulput Data Fomat e L
P ceneral seti Eventype
4 Output Messefes ) Goon Read
ssage 1 \\‘ Nofead
DR >
Eressace2 : e
Diagnostic Messages
Channels Output Daa Chamnels : 2
Fieldbuses 7
Images Saving Conditions. Message!
Passihrough Configuration EADABLE
S Ve g
[Bosctescote 1
of
]
-
1
Confguraion Events | Rosut Console contro el

You can add fields to the output message by clicking on the icons above the Message
Field area. They will be appended to the message. You can drag them to position them
between other fields in the message so that the output message is ordered according to
your application requirements.

Each field has its own relative configuration parameters in the parameters panel.

19 MATRIX 220
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STEP 6 - DEVICE CONFIGURATION

Output Setup

Optors —

B ERBBO00E GDATALOGIC

Layout Type - Alone ; Internal Network Role - Master - Configuration - Default Status - Halt . Reading Phase: Continuous. () | output Setup - Output 1

i

T Tt S T &— L

e B

(¢S] ez > |, &

Channels | Line Type NN =
Fieldbuses [ [N - =

1. Configure your application specific Digital Output(s) and Green/Red Spots (if used)
from the Configuration Parameters tree area: Output 1, Output 2, etc.

CDATALOGIC

Layout Type - Alone ; Intemal Network Role  Mser | Configuraticn : Cefaut. Stayy€™ T a Phase: Comtmose W] cutput setvp : output
s 2Ry e S cosrsssas P etncn T S
Ao e (Acive Coses B
o & o e |
4 Channels 5 — -
[l reacer Top sener Read 0P S oueuts . .
[ & [ ]
van v Owu2 o I
O~ a =
Fieldbuses
w ouputs N
- Grnsiot
= B o~ : a
B2 = e - |
ompua
T p—
Deeensp
tofead
BREG Spot
u fun sce
BN cortosan e
=
Intrna Network Viw Resuit Console Control oip

NOTE: Save the configuration from temporary memory to permanent mem-
ory, overwriting the previously saved configuration.
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RAPID CONFIGURATION

STEP 7 - TEST MODE

Use a code suitable to your application to test the reading performance of the system.

1. Enter the Test function by pressing and holding the X-PRESS push button until the

Test LED is on.

2. Release the button to enter the Test function.
Once entered, the Bar Graph on the five LEDs is activated and if the reader starts
reading codes the Bar-Graph shows the Good Read Rate.

3. To exit the Test, press the X-PRESS push button once.

U NOTE: By default, the Test exits automatically after three minutes.

The Bar Graph has the following meaning:

X R X K W
© O O In In
N < O N O
Al ALAL AN

In case of No Read condition, only the STATUS LED (red) is on and blinks.
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ADVANCED READER CONFIGURATION

ADVANCED READER CONFIGURATION

For further details on advanced product configuration, refer to the DL.CODE User’s
Guide available in the DL.CODE Help menu.

Host Mode Programming

The reader can also be partially configured from a host computer using the Host Mode
programming procedure.

U NOTE: Please refer to Technical note “Host Mode Programming”.
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RAPID CONFIGURATION

CONFIGURATION USING WEB DISCOVERY

Devices can be discovered via web interface. To do this, from either the Host PC or con-
figuration PC connected to the network, open your browser and go to http://data-

logic.local/.

This page shows all devices available in the network:

x o+

Matri Discovery

T e

C A Nonsicuro | datalogiclocal/discovery

* O :

S$DATALOGIC

M320 Matrix
P 172:27.30.30
SN: B20P29984
Description:

Slaves

Slave 1

lave 2

lave 3

M320 Matrix
1P: 172.27.30.36
SN: B20P29992
Description:

M320 Matrix
1P: 172.27.30.37
SN: B20P29997
Description:

1%

M320 Matrix

I1P: 172.27.35.183
SN: B20P29987
Description:

®

M320 Matrix
IP: 172.27.35.184
SN: B20P29983

Slave4  Description:

M320 Matrix

1P: 172.27.103.17
SN: B20P30015
Description: 5]
s Slaves N
M320
SN: B20P30016
=] Siaveq  Desciption:
M320
SN: B20P30012
Siavep  Descrption
8

Click on the wrench icon and input the correct IP Address settings (from network admin-
istrator) and optional Device Description for each reader.

NOTE: At least one device must be reachable from the user PC. For exam-

ple,

if there are several subnetworks, at least one device must be in the

same subnetwork of the PC.

The following functions are available for each discovered device:

Open the Web Monitor page of the selected device. Refer to the DL.CODE
User’'s Manual for more information on this remote monitoring tool.

Display and configure the Ethernet settings, as shown in the figures below
(left: device in DHCP mode'; right: device in Static mode):

Ethernet Settings

MAC Address [c007BEOTABAB |
Use DHCP [}
IP Address [t9zie83100 |
TR S i SubnetMask  [262552550 ]
MAC Address Gateway Address  [0000 |
Use DHCP DNS1 Address 0000

Set the device description. In case of Slave devices, this button is only
available if the corresponding Master device is reachable.

Device Description

Device Deseription: [ ]

1.

Use DHCP addressing only if the network is connected to a DHCP Server.
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CHAPTER 2
PRODUCT OVERVIEW

INDICATOR AND KEYPAD BUTTON

Patent. See www.patents.datalogic.com for patent list

@:CEA [CHI

Datalogic S.r.l.
Via S. Vitalino 13 - 40012 Calderara di Reno - italy
www.datalogic.com

MATRIX 220 382-010
".}E SIN C00P20345 10-30Vde

SEPTEMBER 2020 MAC

Figure 20 - Indicators

The following LED indicators are located on the reader:

PWR

blue LED indicates that the reader is connected to the power supply (Figure 20,

1

NET

yellow LED indicates connection to the on-board Ethernet network (Figure
20, 2)

SOATALOGIC
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PRODUCT OVERVIEW

In normal operating mode the colors and meaning of the five LEDs are illustrated in the
following table:

STATUS red LED indicates a NO READ result (Figure 20, 3)

yellow LED indicates active communication on the main serial port * (Figure 20,

coM 4)

TRIGGER | yellow LED indicates the status of the reading phase (Figure 20, 5)

GOoD green LED confirms successful reading (Figure 20, 6)

READY green LED indicates that the reader is ready to operate (Figure 20, 7)

* When connected to a Fieldbus network through the CBX500, the COM LED is always active, even
in the absence of data transmission, because of polling activity on the Fieldbus network.

During the reader startup (reset or restart phase), these five LEDs blink for one second.

In X-PRESS Configuration mode the colors and meaning of these five LEDs are described
in X-PRESS Human Machine Interface.

The keypad button (Figure 20, 8), is software programmable. By default it starts the X-
PRESS interface for quick installation without using a PC (see "Automatic Setup" on page
6).
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AIMING SYSTEM

AIMING SYSTEM

There are two red LED pointers that project two equidistant square patterns onto the
target area. The code should be centered between the two squares.

Aiming LED Aiming LED

Figure 21 - Matrix 220 Aiming LEDs

LED SPOTS

There are two LED spots that can be activated to project light onto the target area to
give a visible indication that a particular event has occurred. The associated event is
configured through DL.CODE and is typically used to signal Good Read/No Read events.
The deactivation event can be signal driven or managed by timeout.

Examples:

When associated with the Good Read event, the green spot illuminates the target area
to indicate that decoding has occurred correctly according to the configuration require-
ments.

When associated with the No Read event, the red spot illuminates the target area to
indicate that decoding has not occurred correctly according to the configuration
requirements.(i.e. no code has been read).

Green Spot

Red Spot

Figure 22 - Matrix 220 Good Read/No Read LED Spots
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PRODUCT OVERVIEW

ID-NET

The ID-NET network is a built-in high-speed interface dedicated for high-speed reader
interconnection. ID-NET is in addition to the Main and Auxiliary serial interfaces.

The following network configurations are available:
e ID-NET Synchronized: Single station — multiple readers

CBX100 CBX100

ID NET"

ID-NET interface allows local connection of multiple readers reading different sides of
the same target. All readers share a single presence sensor and activate/deactivate
simultaneously.

At the end of each reading phase a single data message is transmitted to the host.
Thanks to ID-NET, data communication among readers is highly efficient so that an
immediate result will be available.

See "ID-NET Interface" on page 67 for connection details and "Internal Network Configura-
tions" on page 141 for configuration details.

¢ ID-NET Multidata: Multiple stations — single reader

CBX100 CBX100

ID NET"

ID-NET interface allows connection of readers reading objects placed on independent
conveyors. All readers are typically located far away from each other and they can have
different operating modes from each other.

At the end of each reading phase, each reader transmits its own data message to the
host. Thanks to ID-NET, data collection among readers is accomplished at a high speed
without the need of an external multiplexing device. This leads to an overall cost reduc-
tion and to simple system wiring.

See "ID-NET Interface" on page 67 for connection details and "Internal Network Configura-
tions" on page 141 for configuration details.
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X-PRESS HUMAN MACHINE INTERFACE

X-PRESS HUMAN MACHINE INTERFACE

X-PRESS is the intuitive Human Machine Interface designed to improve ease of installa-
tion and maintenance.

Status information is clearly presented by means of the five colored LEDs, whereas the
single push button gives immediate access to the following relevant functions:

7
7

SODATALOGIC

None

Test Mode

AIM Mode
Automatic Setup
Code Autolearn

Match Code Autolearn

Backup

Restore

Backup Erase
Image Auto Setup

Configuration Status
X-PRESS Function 1
X-PRESS Function 2
X-PRESS Function 3

X-PRESS Function 4

X-PRESS Configuration

NOTE: Up to four functions can be set on the device. For more information,
refer to the DL.CODE software manual.

NOTE: By default, the X-PRESS functions have the following configuration:

™

Test Mode

| AIM Mode Iz
|Automatic Setup J©)

None It
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X-PRESS Functions

Quick access to the following functions is provided by an easy procedure using the push

button:

1. Press the button (the Status LED will give a visual feedback).

2. Hold the button until the specific function LED is on (Function 1, Function 2, Func-

tion 3 or Function 4).

3. Release the button to enter the specific function.

Once button is pressed, the cycle of LEDs activation is as follows:

@

XrS v P

Release button
to Exit

@

)

XL v D

Release button to
enter Function 3

v b

Release button to Release button to Exit
enter Function 4

-
Release button to Release button to
enter Function 1 enter Function 2

XrS v P

- = (cycle)

NOTE: By default, the X-PRESS functions have the following configuration:

X-PRESS Configuration

Configuration Status
X-PRESS Function 1
X-PRESS Function 2
X-PRESS Function 3

X-PRESS Function 4

&

Test Mode

|AIM Mode \&
Automatic Setup J©)

None It
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Test Mode

Once entered, the Bar Graph on the five LEDs is activated and if the imager starts read-
ing codes the Bar-Graph shows the Good Read Rate. The Bar Graph has the following
meaning:

X X R K R
© © © 1n I

In case of a NO READ condition, only the Status LED (red) is on and blinks.
To exit the Test Mode, press the X-PRESS push button once.

U NOTE: By default, the Test exits automatically after three minutes.

Aim Mode

This function causes the LED indicators to turn on. The aiming pattern is centered on the
FOV vertically and horizontally. It can be used to position the imager on the code. The
Aim LED blinks to indicate this state.

You can exit the Focus/Aim function at any time by pressing the X-PRESS push button
once. After a short delay the aiming LED indicators turn off.

Automatic Setup

Once entered, the imager starts a procedure to automatically detect and recognize a
single code presented to it. Each subsequent run replaces the currently stored code.
The LED blinks until the procedure is completed.

The automatic setup procedure ends when the Image Processing and Decoding parame-
ters are successfully saved in the reader memory. The Green Spot is activated, the LED
stops blinking, and the Matrix 220 emits three high-pitched beeps.

You can exit the function at any time by pressing the X-PRESS push button once. After a
short delay, the procedure is cancelled.

Autosetup JUST REPLACES the current one.
When there are MORE THAN ONE Image Settings configured, the action
REPLACES the BOTTOM one in the view.

B NOTE: When there is ONLY ONE Image Settings configured, the result of the

Code Autolearn

Once entered, the imager starts a procedure to automatically detect and recognize a
single code presented to it. Each subsequent run replaces the currently stored code.
The LED blinks until the procedure is completed.

The Learn procedure ends when the Decoding parameters are successfully saved in the
reader memory. The Green Spot is activated, the Learn LED stops blinking, and the
Matrix 220 emits three high-pitched beeps.

You can exit the function at any time by pressing the X-PRESS push button once. After a
short delay, the procedure is cancelled.

Unlike the Automatic Setup procedure, the Image Processing parameters are not modi-
fied.
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Match Code Autolearn

This function should be used only when the device is already in “Match Code” mode.

Once activated, the imager starts a procedure to read the current code and store it as
the “Match Code” string in the current configuration.

Backup

Backup to BM100 (see "Backup and Restore Through DL.CODE" on page 153 for further
information).

Restore

Restore from BM100 (see "Backup and Restore Through DL.CODE" on page 153 for further
information).

Backup Erase
Erase last backup performed on BM100.

Image Auto Setup

Once entered, the imager automatically performs Image Acquisition parameter calibra-
tion for the specific code presented to it.

The LED will blink until the procedure is completed.

The Setup procedure ends when the Image Acquisition parameters are successfully
saved in the reader memory, the LED will stop blinking and Matrix 220 emits 3 high
pitched beeps.

If the calibration cannot be reached after a timeout of about 5 (five) seconds Matrix 220
will exit without saving the parameters to memory, the LED will stop blinking and in this
case Matrix 220 emits a long low pitched beep.

Diagnostic Indication

The “STATUS” (red) and “READY” LED (green) blink simultaneously to signal the pres-
ence of an error. Diagnostic message transmission on interfaces can be enabled to pro-
vide details about specific error conditions. See the Diagnostic Error Conditions chart in
the Diagnostic page of the DL.CODE Monitor.

Ready Blink
Good

Trigger

COM

Status Blink
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INTERNAL LIGHTING SYSTEMS

There are several different models of Internal Lighting Systems for Matrix 220 readers.
e Standard models have 4 white light LEDs.
e Standard High Power llluminator models have 8 white light LEDs supplying twice
the lighting power as the Standard model.

e The DPM Internal Lighting System has a combination of three different types of
Illuminators which can be selected individually depending on the Direct Part Mark
application requirements. There are Red or Blue light DPM models.

e DPM High Power llluminator models have Polarized and Non-Polarized red light
Illuminators which supply twice the lighting power as the DPM models for these
illumination types.

Standard DPM

Top Diffused

Top Non-Polarized
Polarized
Bottom Diffused
— Top ——§§
Central —
Central —
— Bottom——

Figure 23 - Matrix 220 Illuminators
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Model

Illumination Combinations

Standard White

Top + Bottom

Top

Bottom

DPM Red

Diffused Top + Bottom

Diffused Top

Diffused Bottom

Non Polarized

Polarized

DPM Blue

Diffused Top + Bottom

Diffused Top

Diffused Bottom

Non Polarized

Polarized

Standard High Power White

Central + Top/Bottom Chain

Central Chain

Top/Bottom Chain

Standard High Power Red

Central + Top/Bottom Chain

Central Chain

Top/Bottom Chain

DPM High Power Red

Polarized

Non Polarized
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APPLICATION EXAMPLES

Document Handling

Matrix 220 is profitably used in the omnidirectional reading of 2D, stacked, linear and
postal codes for example in automated document handling and mail processing sys-
tems.

Figure 24 - Address Coded in Data Matrix Symbology for Automated Mail Processing

Deformed or Overprinted Code Reading

Matrix 220 assures the reading of deformed and/or overprinted codes, even though
damaged or printed on high reflective surfaces.

Figure 27 - Barcode Printed on Curved Surface Readable despite Optical Distortion
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Direct Part Marking

Matrix 220 is also very powerful in reading low-contrast direct part marked codes.

Figure 28 - Dot Matrix Code Directly Marked on Metal Surface by Using Dot Peening
Technology

Figure 29 - Dot Peening Marking on Metal Surface with Multi-dot per Code Element

Figure 30 - Directly Marked Dot Matrix Code Characterized by Outstanding Separation

Distance between Adjacent Code Elements

Ink-Jet Printing Technology

%
i

Figure 31 - Dot Matrix Code Directly Marked on PCB Copper Pad by Using Ink-Jet
Technology
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Color Code/Background

Matrix 220 Red or Blue light illuminator DPM models can be used to maximize contrast
in applications where codes or backgrounds are printed in different colors.

Figure 32 - Data Matrix Codes Printed in Color or on Colored Backgrounds

Laser Marking/Etching Technology

@"?“‘?'
Q‘Ozp\

Figure 33 - Data Matrix Code Directly Marked on PCB Surface by Using Laser Etching
Technology

in real time, use Matrix 220 models incorporating YAG Filters in order to

:U-\ If application codes must be read which are produced by Laser Marking
avoid burning the CMOS sensor.

CAUTION
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Digimarc Barcode

The following Matrix 220 models can read content enhanced with Digimarc Barcode:

Part number Description
937900017 Matrix 220 322-01A 1.2MP STD-R 7mm HP
937900018 Matrix 220 325-01A 1.2MP STD-R 12mm HP

Digimarc Barcode is a technology for product packaging and labeling that enables
encoding a Global Trade Identification Number (GTIN) imperceptibly into artwork prior
to printing. The GTIN carried by Digimarc Barcode is the same as a traditional GTIN typi-
cally found in a product’s UPC/EAN barcode.

Digimarc Barcode is designed to be redundantly spread throughout an entire product
package or printed material. This enables easy, reliable optical capture without interfer-
ing with design aesthetics.

Conventional Packaging New Packaging Locations of
with UPC Barcode with Digital Watermark Digital Watermark

Figure 34 - Digimarc Barcode distributed on all sides of the packaging

DWCODE™ is the name that GS1 US and GS1 Germany use to describe a Digimarc Bar-
code data carrier. A DWCODE includes the Global Trade Item Number (GTIN), i.e. a glob-
ally unique number used to identify trade items, products or services. This number is
typically found in barcodes such as Universal Product Code (UPC) or European Article
Number (EAN).

The process of incorporating a Digimarc Barcode data carrier into artwork is referred to
as enhancement. Thanks to this process, Digimarc Barcode is imperceptible to the
human eye but detectable to enabled camera-based scanners and mobile applications.

Figure 35 - Enhancement process

For more information on the Digimarc® technology and application examples, download
our Digimarc Technical Note from Datalogic website.

For quick access, from the home page click on the search icon, and type in “Digimarc”.
This allows you access to download Data Sheets, Manuals, and everything related to
Digimarc Barcode.
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APPLICATION EXAMPLES

High Dynamic Range (HDR) feature

All Matrix 220 models support the High Dynamic Range (HDR) feature. HDR performs an
image dynamic correction where low intensity pixel values are enhanced, thus improv-
ing image contrast and code readability.

This feature proves particularly useful in the following cases:

e To adjust contrast when the outer area of the image is less exposed than the cen-
tral area because of a large Skew angle:

HDR disabled HDR enabled

[

0.33 mm

TN

0.38 mm

TR

0.50 mm il

e To adjust contrast when a DPM illuminator is used. In this case, at short distances
(e.g. 50 mm) the image contrast in the FoV may result heterogeneous. The HDR
feature helps normalize image contrast allowing the use of Standard Contrast

decoding:
Reading Phase: Continuous - Advanced Setup : DMECC200
Code Symbology Setup N
3. Good Read Setup 4. Data Formatting 5 Output Sefup Code T |pMECG200 -
— Identical Codes ®
EEEEE oo
ODORE= bt
——— 5
HDR L . Grey Lovel Calibration 7]
H Code Calor Both
disabled ‘ b
NOt decoded Code Contrast |Standard =
Decoding Complexity |Medium =
Damaged Code Deceding [7]
Code Size Free Izl
Advanced Box Improvement 7]
Code Filters v
. N Advanced Setup : DMECC200
Reading Phase: Continuous -
Code Symbology Setup -~
3. Good Read Setup 4. Data Formatting 5. Quitput Setup Code Type DMECC200 =
— Identical Codes 1]
NEPEEE oo
DOEEE
—
HDR - Grey Level Calibration
s |
—_ Code Color Both
enabled a i
.. . Code Contrast Standard =
am™ Decoded ‘ =
u' Decoding Complexity Medium Iz
~ Beapei G Tscaton
—
= Code Size |Free =
a™
- . Advanc x Improvemen:
a™
. Code Filters .
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To improve decodability when the FoV includes codes with different levels of con-
trast:

HDR disabled HDR enabled

(02) 151

In the example above, when HDR is disabled only two out of four codes are decoded.
After enabling HDR, all four codes are decoded.

¢ In high speed applications, because Exposition Time can be reduced when HDR is

enabled. The allowed Exposition Time (Texp) must be less than the code resolution
(X) divided by the line speed (LS):

Texp < (X/ LS)

HDR
disabled

Halt | Reading Phase: Continuous Advanced Setup : Image Settings

3. Good Read Setup

1EEE

4. Data Formatting 5. Output Setup

Automatic Setup

Manual Setup

Image Quality

Image Polanty Inversion ]

HDR Selector |Disabled ~|

Exposure Time (us) |

Gain |

%

|Very High-Power Strobed

|Polarized

[ Image Auto-Setup

HDR
enabled

is - Halt: Reading Phase: Continuous Advanced Setup : Image Settings

3. Good Read Setup

BEmE

4. Data Formatting 5. Output Setup

Eom

Automatic Setup Manual Setup

Image Quality
Image Polarity Inversion

HDR Selecior

|Very High-Power Strobed

|
J
|Polarized =

\ image Au-Sei

In the example above, C128 13 mils (0.33 mm) codes at a distance of 200 mm must be
decoded. When HDR is disabled, good image contrast is obtained with the Exposition
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Time set to 250 ps, which allows a theoretical maximum application speed of 1320 mm/
s. When HDR is enabled, the Exposure Time can be reduced to 100 us, which allows a
theoretical maximum application speed of 3300 mm/s.

For more details on line speed and exposure time calculations, refer to “Maximum Line
Speed and Exposure Time Calculations” on page 110.

To enable the HDR function on DL.CODE, go to Advanced Setup>Image Settings>Image
Quality>HDR Selector, then select HDR.

Fie  Options Help 151t

QRESBO00E OGDATALOGIC

Layout Type - Alone ; Internal Network Role - Master : Configuration : Default Status : Halt ling Continuous 2) Advanced Setup: Image Settngs
1.Image and Cooe Settings. 2 Reating Phase 3 Good Read Setup. 4. Data Formatting 5. Qutput Setup Inversion ]
i ol
7 f )
(D (3 (0 k4 E3 ) ol
g 2 = 3]
! =]
ars e
= N | croioea  (commousk so-ower =
P cenerai setings - Cose Grading | | e
= - %
Bpvecczno n - I Boton
a=
| 4| vt 1
Ll oupu2
[ I s
u | image Avta Seiip
a =
=

Figure 36 - Enabling HDR on DL.CODE

NOTE: When HDR is enabled, we recommend setting the GainMultiplier to
x1.
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UV Fluorescence applications

The Matrix 220 3U2-01U 1.2MP STD-UV 7MM HP model is designed for applications
using UV-sensitive fluorescent inks, which re-emit in the visible spectrum.

During fluorescence imaging, the item being inspected absorbs a shorter wavelength of
light (usually ultraviolet light) that excites a specific fluorophore, causing it to release
photons that fluoresce and emit light at a longer wavelength.

UV fluorescence applications require a filter that blocks the UV light source, transmit-
ting only the weaker fluorescence emission.

Please note that in UV fluorescence applications, the filter is used for passing the fluo-
rescence emission wavelength and blocking the excitation light source.

Common fluorescent excitations include 365nm, 395nm and 400nm.

Matrix 220 3U2-01U 1.2MP STD-UV 7MM HP is equipped with a High Power UV LEDs
[lluminator, which mainly emits at the wavelength of 365nm, therefore it is recom-
mended to use an ink sensitive to this wavelength.

The device also includes a 415nm Long Pass filter placed in front of the receiving lens,
which allows wavelengths greater than 415nm to pass (i.e. those of the visible spec-
trum), while the wavelengths falling into the UV are attenuated.

Typically, the re-emission of these UV inks is very weak compared to standard applica-
tions. Therefore, it is necessary to use a high Gain Multiplier value, especially for
dynamic applications (requiring the reading of moving objects) where the Very High
Power lighting mode is used.

On the other hand, for static or semi-static applications, it is recommended to use the
High Power-Strobed lighting mode

CAUTION: Please consider the note included in "LED Safety" on page x.

103 are not referred to Matrix 220 3U2-01U 1.2MP STD-UV 7MM HP.
UV Fluorescence applications need to be tested with real samples, as per-
formance can change significantly depending on the ink used and the print-
ing surface.

B NOTE: The reading diagrams shown in Reading Diagrams, starting on page
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CHAPTER 3
INSTALLATION

PACKAGE CONTENTS

Verify that the Matrix 220 reader and all the parts supplied with the equipment are
present and intact when opening the packaging; the list of parts includes:

e Matrix 220 reader (w/connector plug/cover)
e Quick Reference Guide

e Test Chart

e Mounting Kit

o Mounting Screws (2)

o Washers (2)

o Mounting Bracket

Figure 37 - Package Contents

For Ethernet models the sealing connector plug provides IP67 protection when Ethernet
is not used. For PoE models the COM/Trigger connector cover provides this protection
when not used.
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MECHANICAL DIMENSIONS

Matrix 220 can be installed to operate in different positions. The two screw holes (M3 x
4mm depth) on the body of the reader are for mechanical fixture.

The diagrams below give the overall dimensions of the reader and may be used for its
installation.

Refer to page 48 for various mounting solutions and correct positioning, and Chapter 6,
Reading Features for FOV vs. Reading Distance considerations.

a3 n°2
/f[zo.121x 4 mm

— | | _optical axis

=
--—-—I-_d{_--— P N RPN N RS - - ¥
opfical axis — ©a
0o —
= pa

T NI
rs 83
o L
mm
[inch]

Figure 38 - Overall Dimensions Standard Models; Connector at 0°
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B optical axis @3  n°2
/" [90.12] x 4 mm

[~ optical axis

38
[1.50]

[inch]

Figure 39 - Overall Dimensions Standard Models; Connector at 90°
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23 n°2

optical axis

-~ —opticalaxis| —{—

F
/'[@0.12]x 4 mm
_____ !
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|
]
|
1
I
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[2.27]
|
28.1
[1.11]

[3.07]

m

—1i

‘:

RS/ D

43

[1.68]

Figure 40 - Overall Dimensions with Accessory Cover (ESD or YAG); Connector at 0°
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@
63
47
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I S 5=
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Figure 41 - Overall Dimensions with Accessory Cover (ESD or YAG); Connector at 90°
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Figure 42 - Mounting Bracket Overall Dimensions
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MOUNTING AND POSITIONING MATRIX 220

Using the Matrix 220 mounting brackets you can obtain rotation on the various axes of
the reader as shown in the diagram below:

DATALOGIC

Figure 43 - Positioning with Mounting Bracket
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Matrix 220 is able to decode code labels at a variety of angles; however significant
angular distortion may degrade reading performance.

When mounting Matrix 220, take into consideration these ideal label position angles:
Pitch or Skew 10° to 20° and Tilt 0°.

Note: Since Matrix 220 is omni-directional on the code plane, the Pitch and Skew angles
have the same significance with respect to the code plane. However in some advanced
code reading applications performance can be improved by modifying the Skew angle.

The Pitch, Skew and Tilt angles are represented in Figure 44. Follow the suggestions
below for the best orientation:

Position the reader in order to avoid the direct reflection of the light emitted by the
Matrix 220 reader; it is advised to assure at least 10° for the Skew angle.

Skew
Pitch assure at least 10°

Tilt Minimize

any angle
No Pitch, inside FOV

Tilt or Skew

Figure 44 - Code Reading Orientation

In some cases, such as low contrast or low illumination, it can be useful to use a Pitch or
Skew angle = 0°.

The Tilt angle is also represented in Figure 45. Matrix 220 can read labels with any tilt
angle. Keep in mind however, that since linear barcodes are rectangular, the reader
should be aligned to fit them into the horizontal FOV.
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OK OK NO

"
|
I
I
I
I
I
I
I
I
I

-

Figure 45 - Tilt Angle Considerations

See Chapter 6, Reading Features for FOV vs. Reading Distance considerations.
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Matrix 220 to Matrix 300N Bracket Adapter

Figure 46 - BK-22-010 Fixing Bracket (93ACC0426)

This accessory bracket allows you to replace the Matrix 300N reader mounted on a BK-
30-010 bracket (part number 93ACC0201) with a Matrix 220 reader and maintain the
same optical axis.

The package contains the following materials to mount the bracket:
e 1 fixing bracket
e 2 M3x8 UNI7688 ZB screws

To install the bracket on the reader, follow this procedure:

1. Mount the bracket onto the Matrix 220 aligning the bracket and reader mounting
holes highlighted in the figure below.

2. Insert the two countersunk head screws included in the package and tighten them
to fix the bracket on the reader.
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3. Youcan now fix the L-bracket to the new fixing bracket using the screws and wash-
ers already available in the BK-30-010 bracket kit.
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MOUNTING ACCESSORY COVERS

To mount the Accessory ESD or YAG Cut filter covers, follow the instructions bellow.

OB BOR

Figure 47 - Accessory Cover Mounting

1. Remove the cover plates and screws.

2. Make sure the window is clean of any dirt, dust or fingerprints. If necessary wipe it
with a clean tissue.

3. Place the cover over the Matrix 220 reader and press down on the cover frame
edges until the screw holes align. To avoid damage, do not press on the window.

4. Insert one of the screws; to avoid damage to the threads, turn it counter-clock-
wise a couple of turns until it aligns properly. Then turn it clockwise several turns
until partially tightened.

5. Repeat step 3 and 4 for the second screw.
6. Tighten both screws to 25 cN m of torque.no
NOTE: The ESD accessory covers are sup-
3 plied with an adhesive label that can be
| applied onto the reader indicating that the
reader is now ESD safe.

JATALOGIC
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MOUNTING FLEXIBLE CABLES

Matrix 220 Flexible Cables are used for Power and Ethernet connection to Datalogic
Matrix 220 reader and are especially designed for linear and torsion moving applica-
tions, unsupported travel distances, and up to 10 m in gliding applications.

They offer the following features:

oil resistant

operating temperature: -15to 70 °C
PVC-free, halogen-free, flame retardant
CE, RoHs-Il, cURus, NFPA, EAC & TR (CTP)
UL certification (Ethernet cable only)

The figures below give the overall dimensions of the cables and may be used for their
installation on a Matrix 220 reader with connectors positioned at 0° and 90°.

B NOTE: Configurations with Power cable (Figure 48 and Figure 49) or Power

+ Ethernet cables (Figure 52 and Figure 53) are not supported by Power

over Ethernet (PoE) models.
PoE models only accept configuration with Ethernet cable (Figure 50 and
Figure 51).

of 245 mm from the Matrix reader, as shown in the figures below. Make

Bﬁ NOTE: Matrix 220 flexible cables must be clamped at a minimum distance

sure that the Matrix reader and the cable clamping connectors are fixed to
a rigid frame.

= 30~/ MAX

[1.181]

245 MIN
[9.646]

Figure 48 - Flexible power cable connected to Matrix reader with connector at 0°

SOATALOGIC
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|
~ 30 =IMAX

[1.181]

=—65 MAX=

[2.559]

245 MIN
[0.646]

Figure 49 - Flexible power cable connected to Matrix reader with connector at 90°

[1.181]

~— 65 MAX=
[2.559]

- 245 MIN -
[9.646]

Figure 50 - Flexible Ethernet cable connected to Matrix reader with connector at 0°
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>
Z
— r
' &
Fcr))'-
| B’

65 MAX—

[2.559]

EN

245 MIN
[0.646]

Figure 51 - Flexible Ethernet cable connected to Matrix reader with connector at 90°

~30= MAX

[1.181]

245 MIN !
[9.646]

Figure 52 - Flexible Power + Ethernet cables connected to Matrix reader with connector

at0°
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=30 = MAX

[1.181]

- 245 MIN -
[9.646]

Figure 53 - Flexible Power + Ethernet cables connected to Matrix reader with connector

at 90°
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Flexible Cables Technical Data

SODATALOGIC

Dynamic values for 3D e-chain

Max. Speed +180°/s
Max. Acceleration 60 °/s2

Min. Bending Radius 105 mm
Cycles 5 million

Dynamic values for linear e-chain

Max. Speed 10 m/s
Max. Acceleration 10 m/s?
Min. Bending Radius 80 mm
Cycles 5 million
Power cable
Functionality Pin
vDC vDC
GND GND
ITA
I Polarity insensitive
11B
12A
12 Polarity insensitive
12B
01 01
02 02
RX
SERIAL MAIN RS232
X
ID+
IDNET
ID-
SHIELD CONNECTOR CASE

7

NOTE: For more information on alternative connections, please refer to
Appendix B, Alternative Connections.
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CHAPTER 4
ELECTRICAL CONNECTIONS

All Matrix 220 Standard Input Power models can be connected to a CBX connection box
through one of the available CAB-DSxx-S accessory cables. These accessory cables ter-
minate in an M12 17-pin connector on the Matrix 220 side and in a 25-pin male D-sub
connector on the CBX side.

COM and Trigger connector which can be connected through custom cables.

U NOTE: All Matrix 220 Power over Ethernet (PoE) models have an additional
See Appendix A for direct wiring details.

We recommend making system connections through one of the CBX connection boxes
since they offer the advantages of easy connection, easy device replacement, opto-iso-
lated outputs (Outputs 1 and 2), and filtered reference signals.

same as shown in this chapter with the exception of the digital Outputs.

U NOTE: If you require direct wiring to the reader the connections are the
Direct wiring details are indicated in Appendix A.
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CBX CONNECTION BOX PINOUT

CBX CONNECTION BOX PINOUT

The table below gives the pinout of the CBX100/500 terminal block connectors. Use this
pinout when the Matrix 220 reader is connected by means of the CBX100/500:

Group Label Description
Input Vdc Power Supply Input Voltage +
Power GND Power Supply Input Voltage -
Earth Protection Earth Ground
Inputs +V Power Source - External Trigger
ITA External Trigger A (polarity insensitive)
1B External Trigger B (polarity insensitive)
-V Power Reference - External Trigger
Inputs +V Power Source - Inputs
12A Input 2 A (polarity insensitive)
12B Input 2 B (polarity insensitive)
-V Power Reference - Inputs
Outputs +V Power Source - Outputs
-V Power Reference - Outputs
01+ Output 1 + opto-isolated and polarity sensitive
01- Output 1 - opto-isolated and polarity sensitive
02+ Output 2 + opto-isolated and polarity sensitive
02- Output 2 - opto-isolated and polarity sensitive
03A Output 3 - non opto-isolated (only available through CBX500)
Auxiliary X Transmit Data
Interface RX Receive Data
SGND Auxiliary Interface Signal Ground
ID-NET REF Network Reference
ID+ ID-NET network data +
ID- ID-NET network data -
Shield Network Cable Shield
Main RS232 RS422 Full Duplex
Interface TX T+
RX *RX+
- TX-
- *RX-
SGND SGND

* Do not leave floating, see "RS422 Full Duplex Interface" on page 66 for connection details.

7

SODATALOGIC

NOTE: To avoid electromagnetic interference when the reader is connected
to a CBX connection box, verify the jumper positions in the CBX as indi-
cated in its Installation Manual.
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ELECTRICAL CONNECTIONS

CAB-DSO0x-S PINOUT

P25

7

00000000000
0000000000

o

P P14

5
17 PINS NAME WIRE COLOR
VS Red

1 9-13
2 GND Black 7-25
6 XTRG_A Orange 18

5 XTRG_B Green/Black 19
13 IN2A Gray 6

3 IN2B Green/Red 10
16 0UT3 Black/White 14-16
8 0uUT2 White/Red 11

9 OUT1 Purple 8
17 CO/TX Yellow 2
11 C2/RX Brown 3
12 C1/RTS Pink 4
10 C3/CTS Green 5

4 TXA Yellow/White 21
14 RXA Yellow/Blue 20

7 NET+ White 23
15 NET- Blue 24
NUT SHIELD Both Shields 1

12,15,17, 22

Not connected
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CAB-GDOX-S PINOUT

CAB-GDOx-S PINOUT

5
STRIPPED WIRE
17 PINS NAME COLOR
VS
GND

1 Brown

2 Blue

6 XTRG_A Yellow

5 XTRG_B Pink

13 IN2A White/Green
3 IN2B White

16 0ouUT3 Yellow/Brown
8 0uUT2 Gray

9 ouT1 Red

17 CO/TX White/Gray
11 C2/RX Gray/Pink
12 C1/RTS Red/Blue
10 C3/CTS Purple

4 TXA Green

14 RXA Brown/Green
7 NET+ Black

15 NET- White/Yellow

& CAUTION: Unused stripped wires must be insulated to prevent shorting.
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ELECTRICAL CONNECTIONS

POWER SUPPLY

Power requirements and conditions depend on the Matrix 220 model: Standard or PoE
(Power over Ethernet).

Standard Models

For these models power can be supplied to the reader through the CBX100/500 spring
clamp terminal pins as shown in Figure 54:

Power Supply

VGND

Earth

V+in Ground

Vde GND | & - . |sGND TX RIS Rx CTS
POWER ? - MAIN (RITX+ (RITX- RX+  RX-

Figure 54 - Power Supply Connections

The power must be between 10 and 30 Vdc only.

It is recommended to connect the device CHASSIS to earth ground (Earth) by setting the

appropriate jumper in the CBX connection box. See the CBX Installation Manual for
details.
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MAIN SERIAL INTERFACE

Power Over Ethernet (PoE) Models

The Ethernet pinout is as follows:

Pin Name Description

1 X+ Transmit data +
2 TX- Transmit data -
3 RX+ Receive data +
4 RX- Receive data -
5 DC1- DC power (-)

6 DC2- DC power (-)

7 DC1+ DC power (+)

8 DC2+ DC power (+)

Figure 55 - M12 X-Coded Female

Ethernet Network Connector

Power can be applied to any of the data pairs according to the IEEE 802.3af standard for

Alternative A (Mid and Endspan) or Alternative B.

MAIN SERIAL INTERFACE

using Host Interface Modules (Fieldbus) with the CBX500.

@ CAUTION: Do not connect to the Main Interface spring clamp terminals if

The signals relative to the following serial interface types are available on the CBX spring

clamp terminal blocks.

The main serial interface type and its parameters (baud rate, data bits, etc.) can be
defined by the user via DL.CODE software. For more details refer to the Help On Line
page of the Reading Phase step (Channels) in DL.CODE.

Details regarding the connections and use of the interfaces are given in the next para-

graphs.

SODATALOGIC
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ELECTRICAL CONNECTIONS

RS232 Interface

The RS232 interface is generally used for Point-to-Point connections. When it is con-
nected to the host computer it allows transmission of code data.

The following pins are used for RS232 interface connection:

CBX100/500 Description
> Transmit Data
RX Receive Data
SGND Signal Ground

It is always advisable to use shielded cables. The overall maximum cable length must be

less than 15 m (49.2 ft).
User Interface

SGND RXD TXD

REF ID+ ID- & [SseND TX RIS RX CTS
ID-NET | MAIN (R)TX+ (R)TX- RX+  RX-

SGND TX RX
Reader

Figure 56 - RS232 Main Interface Connections
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MAIN SERIAL INTERFACE

RS422 Full Duplex Interface

The RS422 full-duplex (5 wires + shield) interface is used for non-polled communication
protocols in point-to-point connections over longer distances (max 1200 m / 3940 ft)
than those acceptable for RS232 communications or in electrically noisy environments.

The CBX pinout follows:

CBX100/500 Description

TX+ RS422 Transmit Data +
RX+ RS422 Receive Data +
TX- RS422 Transmit Data -
RX- RS422 Receive Data -
SGND Signal Ground

User Interface
RX&422+ TX422+

[} o [ (] i i]i [ G A A

REF ID+ ID- & [SeND TX RIS RX CTS

ID-NET 7 | MAIN (R)TX* (R)TX- RX*+ RX-
Reader SGND Tx+ RX+

TX- RX-

Figure 57 - RS422 Full Duplex Connections

(terminal block RX+ and RX- signals), do not leave these lines floating but

B NOTE: For applications that do not use RS422 transmission to the reader
connect them to SGND as shown below.

User Interface
RX422+

Vdc GND REF ID+ ID- |9 |[SGND TX RTS Rx CTs
POWER ID-NET 7 I MAIN (R)TX+ (R)TX- RX+ RX-
SGND TX+
Reader -

Figure 58 - RS422 Full Duplex Connections Using Only TX Signals to Host
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ELECTRICAL CONNECTIONS

ID-NET INTERFACE

ID-NET Cables

The following instructions are referred to Figure 60, Figure 61 and Figure 62.

CBX100/500 Description

Shield Network Cable Shield
ID+ ID-NET Network Data +
ID- ID-NET Network Data -
REF Network Reference

The general cable type specifications are: CAT5 twisted pair + additional CAT5
twisted pair, shielded cable AWG 24 (or AWG 22) stranded flexible.
We recommend using DeviceNet cables (drop or trunk type) to the following refer-

ence standards:
AN50325 — IEC 62026
UL STYLE 2502 80°C 30V

Cable Shield MUST be connected to earth ground ONLY at the Master.
NEVER use ID-NET cable shield as common reference.

The ID-NET max cable length depends on the baudrate used, (see the Baudrate
Table below).

For Common Power Connections use only 2 wires (ID+ and ID-).

- DC Voltage Power cable (Vdc — GND) should be handled as a signal cable (i.e. do
not put it together with AC cable):

- Wire dimensioning must be checked in order to avoid voltage drops greater than
0.8 Volts.

- Cable should lie down as near as possible to the ID-NET cable (avoiding wide
loops between them).

Reader's chassis may be connected to earth.
Network inside the same building.

Baudrate Table

Baudrate

125 kbps

250 kbps

500 kbps

1 Mbps

Cable Length

1200 m

900 m

700 m

allow longer cable lengths.

* Application dependent, contact your Datalogic representative for details.

B NOTE: The default ID-NET baudrate is 500 kbps. Lower ID-NET baudrates
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ID-NET Response Time

ID-NET INTERFACE

The following figure shows the response time of the ID-NET network. This time is
defined as the period between the Trigger activation and the beginning of data trans-

mission to the Host.

Max ID-NET Response Time

240

220

180
w480
E . 1_.-“
@ 140 ]
E "‘ -
=
@ 120 g =
S 100 . SRl
% ‘_'._..i: —— — | "]
@ a0 — B st
o N _.|-"""-F—

60

40

20

o
o 1 2 4 K 6 T & 9 10 11 12 13 14 15 16
Num ber of Nodes
= 500 kbps — =+ 250 kbps 125 kbps
Figure 59 - ID-NET Response Time

Conditions

e ID-NET M/S Synchronized layout
e message length = 50 bytes per node

SOATALOGIC
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ELECTRICAL CONNECTIONS

ID-NET Network Termination

The network must be properly terminated in the first and last reader of the network.
This is done by setting the ID-NET Termination Resistance Switch in the CBX100/500 to
ON.

ID-NET Connection Diagrams

CBX100/500 Main Interface HOST
s |+ |[F _,_J_
Reader : e §|f-f” v R5232/RS422
Master sl |8
. } - sr-imm
L ] L -H""\-;‘ ' ry
. : 2| | Earth Shield I{F K
. - j\ - D- | ._\'71
L ] L - -.._\_._ |D+ |
4 ID-NET™ W
Termination Resistor. D\N\ REF L
PG-6000 . [Earh =
Vde ' =
1)
@
14+]
CBX100/500 Shield 1
= = = iD- {blue) m
Reader . . - A {white) g i
S| s |15 115 1P Nbtack) a O
ave d - f . - REF —"—— a =
M . '-"flSh' | @ m
ol . ;J\”“Lh Tﬂoalglr?n Shicld | —a — & -
: [[E TR - |\ c O
¢« [lo [N N b L] 7o
. ID-NET™ \ = g Z
[ Termination Resistor. DF\E REF Ly 5 @
PG-6000 . [Earth — ¥
“{ GND L ]
Vde Qe
=
CBX100/500 Shield
* * - D= (blue)
Reader ¢ . * 1 oo {white)
Slave s |13 Lle | | rer {Erack} ) 4
. M 4 -
Moy 213 | [T e
L ] L L 3
* L L]
* . 1w
L ID-NET™ ,
¥ Termination Resistor. O

“
GND 1
vde '

Figure 60 - ID-NET Network Connections with isolated power blocks

PG-6000 . [Eanth =T
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ID-NET INTERFACE

CBX100/500 Main Interface HOST
Reader it ﬂ_,fff‘-e:' RS232/RS422
Master e |ls [ [o
. H\ [ ]shield
. oL |® t -
o | sl Tpe garty | [Shield 7 x
2 |12 TR =<l ® ---Hﬁ
3 . 1 10+ g
4 ID-NET™
T Termination Resistor. D\ﬂ REF
=,
'\\ Earth
GND _-|_-
Vdc *
i
-
&
CBX100/500 Shield g
. N . ID- [hlu_e} E
Reader . . . | 1D+ {white) £ =
Slave E '; ; ~1 | rRer o -z
e | ST T shie | ®
it . ;’\"“ih Tﬁt-':a';rfn Shield |—- e
o || (1oL [ T AR T 0O
o Il 1lN N U = B
| ID-NET™ = g =z
| Termination Resistor. DF{: REF ; @
\_ [Earth %
® GND _-|_- §
Vdc = =]
-
CBX100/500 Shield |
. . . 1D- [hlu_e}
Reader E E E | 1pe |Uwhite) v
Slave E ; %#31 o REF
jupito:od) b [|e | o] e
L t
L L]
. - 0
% ID-NET™ %
Termination Resistor. O
A
. [Earth
i
GND __I__
T Vdc '
POWER
SOURCE
12-24 Vdc

Figure 61 - ID-NET Network Connections with Common Power Branch Network
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ELECTRICAL CONNECTIONS

CBX100/500 . Main Interface H'DST
Reader i ﬂ,-f""'t RS232/RS422
Master e |ls | s
- T Ishicld
. H\“‘-l to | [Shicld]— i
. # - %
. . |;|\ el D .(_ -l
L ID-NET™ o | B
Termination Resistor. O\P{ REF
- | Earth
GND __|__
Vide ) .
3|
-
)
CBX100/500 Shield B
= = = iD- [hlu_e} E
Reader E E E jops {white) g 5
Slave : . . - REF o lz
o | lis] | leb1 L stiais | & m
ik . ;_|\““§H Tﬁoa:gnn Shicld |—a -
e |[o 1o B[\ T 0O
2l i e | - o
ID-NET™ s e g T
Termination Resistor. O REF ; (]
“ [Earth %
s
GND __|__ §
Vdc E a
5
CBX100/500 Shield
. M - 1D- [blu_e}
Reader E E E H o {white) v
Slave : . . - REF
I ThREA
{up to 31) sl [ L Tnsull!f::ﬁ;
L ] L L2
* L ] L]
« | Lo | lei
L ID-NET™ ™
¥ Termination Resistor. O
™
~. | Earth
LY
GND __I__
11 vde |
POWER
SOURCE
12-24 Vdc

Figure 62 - ID-NET Network Connections with Common Power Star Network
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AUXILIARY RS232 INTERFACE

AUXILIARY RS232 INTERFACE

The RS232 auxiliary interface is available for Point-to-Point connections. When it is con-
nected to the host computer it allows transmission of code data.

The parameters relative to the aux interface (baud rate, data bits, etc.) can be defined
through the Reading Phase step (Channels) in DL.CODE.

The 9-pin female Auxiliary Interface connector inside the CBX is the preferred connector
for temporary communication monitoring.

Figure 63 - 9-pin female connector

If permanent system wiring is required, the following pins are used to connect the
RS232 auxiliary interface:

CBX100/500 Description

X Auxiliary Interface Transmit Data
RX Auxiliary Interface Receive Data
SGND Auxiliary Interface Reference

User Interface
RX TX

[} e e e ][] [ ][¢ ]

o2+ 02-

+V

v of+ O
OUTPUTS

HA 11B
TRIGGER

Reference

NOTE: Do not connect the Aux Interface to the CBX spring clamp connectors
and the 9-pin connector simultaneously.
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ELECTRICAL CONNECTIONS

INPUTS

There are two optocoupled polarity insensitive inputs available on the reader: Input 1
(External Trigger) and Input 2, a generic input:

The External Trigger can be used in One Shot Mode or in Phase Mode. Its main functions
are:

e acquisition trigger in One Shot Mode
¢ reading phase-ON/reading phase-OFF command in Phase Mode

The main functions of the general purpose Input 2 are:
e second external trigger in Phase Mode
e match code storage command when the Match Code option is enabled

The electrical features of both inputs are:

Vg = 30 Vdc max.
Iy = 10 mA (reader) + 12 mA (CBX) max.

The active state of these inputs are selected in software.

An anti-disturbance filter, by default, is implemented in software on both inputs. The
value can be changed through the software parameter Debounce Filter. See the Help On
Line page of the Reading Phase step (Inputs) in DL.CODE for further details on these
parameters.

These inputs are optocoupled and can be driven by both NPN and PNP type commands.

NOTE: Polarity insensitive inputs assure full functionality even if pins A
and B are exchanged.

The connections are indicated in the following diagrams:

CBX100/500 Description

+V Power Source - External Trigger

[TA External Trigger A (polarity insensitive)
1B External Trigger B (polarity insensitive)
-V Power Reference - External Trigger

The yellow Trigger LED (Figure 20, 5) is on when the active state of the External Trigger
corresponds to ON.
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INPUTS

External Trigger Input Connections Using Matrix 220 Power

the Input Device on the +V/-V spring clamps, and does not pass through the
Power Switch (ON/OFF) inside the CBX. Disconnect the power supply when
working inside the CBX.

g CAUTION: Power from the Vdc/GND spring clamps is available directly to

Vide GMD ] <%

AN
= zee B2 Pl

- Jumper

PNP
Photoelectric Sensor

Figure 64 - PNP External Trigger Using Matrix 220 Power
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ELECTRICAL CONNECTIONS

U
Wae GHD| & |REF D D |5 N "
R Y Y AE8

Jumper

NPN
Photoelectric Sensor

Figure 65 - NPN External Trigger Using Matrix 220 Power
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INPUTS

External Trigger Input Connections Using External Power

SODATALOGIC

&g,’b

PNP Photocell

Input
Signal

Pulled down to External
Input Device Reference

[ e} o | [ [ ][] ][]

- "/’z% + 1A 1B

ID-NET TRIGGER aux |2

Figure 66 - PNP External Trigger Using External Power

NPN Photocell

Pulled up to External
Input Device Power

Input
Signal

[ e} o | [ [ ][] ][]

+ 1A 1B
TRIGGER

Figure 67 - NPN External Trigger Using External Power

CBX100/500 Description

+V Power Source - External Trigger
[2A Input 2 A (polarity insensitive)

12B Input 2 B (polarity insensitive)

-V Power Reference - External Trigger
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ELECTRICAL CONNECTIONS

Input 2 Connections Using Matrix 220 Power

the Input Device on the +V/-V spring clamps, and does not pass through the
Power Switch (ON/OFF) inside the CBX. Disconnect the power supply when
working inside the CBX.

Q CAUTION: Power from the Vdc/GND spring clamps is available directly to

Input Device
Power to
Input Device
Input Input Device
Signal Reference

[ e | o] [ [ ][] ] ] ]

+V vV O1+ 0O1- 02+ 02-| +v [2A 2B -V
OUTPUTS INPUT2

Figure 68 - PNP Input 2 Using Matrix 220 Power

Input Device

Power to Input
Input Device Signal

Input Device
Reference

[ e e} | o] ] [i i ] ] ]

v

+V  2A 2B
INPUT2

v Of+ Of-
OUTPUTS

02+ 02-

+V

Figure 69 - NPN Input 2 Using Matrix 220 Power
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INPUTS

Input 2 Connections Using External Power

Input Device

Input
Signal

Pulled down to External
Input Device Reference

[ e e} o] [ i ][] ] ]

+V

vV O1+ Of-
OUTPUTS

02+ 02-

+V

I2A  12B
INPUT2

v

Figure 70 - PNP Input 2 Using External Power

Input Device

Pulled up to External
Input Device Power

Input
Signal

||| ||| 1 1 i [ || 1 |

+ -V O1+ O1- 02+ O02-| +Vv [2A 2B -V
OUTPUTS INPUT2 AUX 3

Figure 71 - NPN Input 2 Using External Power

Input 3 Connections (CBX500 Only)

RESERVED

() 029) 0

O3 O3B + 1A KA -V 1348 1348 |% [SGND RTX+ RTX-
OTHER II0 & MAIN 4

Figure 72 - Input 3 Using External Power

& CAUTION: Do not connect to I3A or 134B signals, they are reserved.
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ELECTRICAL CONNECTIONS

OUTPUTS

tion box, they become opto-isolated and polarity sensitive and acquire the
electrical characteristics listed below. To function correctly, they require
setting the Output Line Type configuration parameters to NPN for the
respective output. The hardware connection to the CBX can be either NPN
or PNP.

g CAUTION: When Outputs 1 and 2 are connected through the CBX connec-

Three general purpose outputs are available and their meaning can be defined by the
user. They are typically used either to signal the data collection result or to control an
external lighting systeml.

CBX100/500 Description

+V Power Source - Outputs

o1+ Output 1 + opto-isolated and polarity sensitive

01- Output 1 - opto-isolated and polarity sensitive

02+ Output 2 + opto-isolated and polarity sensitive

02- Output 2 - opto-isolated and polarity sensitive

03A Output 3 non opto-isolated (only available on CBX500)
-V Power Reference - Outputs

The electrical features of the outputs are the following:

Outputs 1 and 2 Output 3

Reverse-Polarity and Short-Circuit Pro-

Vee=30Vd )
CE ¢ max tected

Ice = 40 mA continuous max.; 130 mA

pulsed max Vour (ILoap = 0 mA) max = 30 Vdc

VCE saturation = 1 Vdc max. @ 10 mA Vout (Loap = 100 mA) max = 3 Vdc

Pp =920 mW Max. @ 50 °C ambient temp. [Loap Max =100 mA

By default, Output 1 is associated with the No Read event, which activates when the
code(s) signaled by the external trigger are not decoded, and Output 2 is associated
with the Good Read event, which activates when all the selected codes are correctly
decoded.

The output signals are fully programmable being determined by the configured Activa-
tion/Deactivation events, Deactivation Timeout or a combination of the two. Refer to
the DL.CODE parameters Help On Line for further details.

1. The external lighting system control is not allowed for the following models: 937900034,
937900035, 937900036, 937900037, 937900038, 937900039, 937900040, 937900041,
937900042.
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OUTPUTS

Output 1 and 2 Connections Using Matrix 220 Power

CAUTION: Power from the Vdc/GND spring clamps is available directly to
the Output Device on the +V/-V spring clamps, and does not pass through
the Power Switch (ON/OFF) inside the CBX. Disconnect the power supply
when working inside the CBX.

Output 1 Device Output 2 Device
Power to Out- Output Power to Out- Output
put Device Signal put Device Signal

Output

Device Ref- Output Device

Reference

erence

[ [ ][ o] fo—] [ ] [s— — [ o—{—1) | [

O1+ O01- 02+ O02- I2A  12B
OUTPUTS INPUT2

v

o1+ O1-
OUTPUTS

02+ 02-

+V

I2A  12B
INPUT2

v

Figure 73 - PNP/Open Emitter Output Using Matrix 220 Power

Output 1 Device Output 2 Device
Power to Out- Power to Out-
put Device put Device
Output Device

Reference Output Device Output

Output Signal Reference Signal

[0 ] o] fm]fi o] o ] | [

o1+ 01- 02+ O02- I2A  12B
OUTPUTS INPUT2

O1+ 0O1- 02+ 02-| +v I2A 2B -V
OUTPUTS INPUT2

Figure 74 - NPN/Open Collector Output Using Matrix 220 Power

Output 1 and 2 Connections Using External Power

Output 1 Device Output 2 Device
Pulled up to External Pulled up to External
Output Device Power Output Device Power

Output
Signal

Output
Signal

[ [y ][i o e} e e [ ] e |

+V vV 01+ O01-

QUTPUTS

02+ 02-| +v 12A 2B

INPUT2

v +V vV 01+ O01-

QUTPUTS

02+ 02-| +v 12A 2B

INPUT2

v

Figure 75 - PNP/Open Emitter Output Using External Power
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ELECTRICAL CONNECTIONS

Output 1 Device Output 2 Device
Output Output
Signal Signal

Pulled down to External
Output Device Reference

Pulled down to External
Output Device Reference

[ [mi  [i o) || e | [ ][ |

01+ O01-
OUTPUTS

02+ 02-

01+ O01-
OUTPUTS

02+ 02-

Figure 76 - NPN/Open Collector Output Using External Power

Output 3 is not opto-isolated but can be assigned to the same events. By default it is
not assigned to any event. The CBX500 must be used to connect this output.

NOTE: For Output 3, set the Line Type configuration parameter according to
the hardware connection to the CBX: NPN, PNP or Push-Pull.
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Output 3 Connections Using Matrix 220 Power (CBX500 Only)

OUTPUTS

Output 3 Device

Power to Out-
put Device

Output

Devi
Signal Output Device

Reference

[ i][ss=]fi i fo] o] i o] ][

() 029) 029

03A 03B +V I3A KA -V ;. |SGND RTX+ RTX-
OTHER I/0O MAIN

Figure 77 - Output 3 Using Matrix 220 Power

Output 3 Connections Using External Power (CBX500 Only)

SOATALOGIC

Output 3 Device

Output
Signal

Output Device
Reference

[ 1)) ] ] ] ] ] ] ] ]
() 029629

O3A 03B + BBA HKA -V % SGND RTX+ RTX-
OTHER I/0 MAIN

Figure 78 - Output 3 Using External Power

CAUTION: Do not connect to I3A or 134B signals, they are reserved.
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ELECTRICAL CONNECTIONS

ON-BOARD ETHERNET INTERFACE

The on-board Ethernet Interface can be used for TCP/IP communication with a remote
or local host computer by connecting the reader to either a LAN or directly to a host PC.
There is no need to use a crossover adapter since Matrix 220 incorporates an auto-cross
function.

A CAB-ETH-X-MOXx cable can be used to connect to a LAN.

On the Matrix 220 on-board Ethernet interface the following communication channels
are available:

e TCP Client
e TCP Server
e UDP Channel
e FTP Client

The following Fieldbus protocols are also available over the on-board Ethernet inter-
face:

e FEtherNet/IP
e PROFINET IO
e Modbus TCP Client

For further details refer to the Help On Line page of the Reading Phase step (Channels)
and (Fieldbuses) in DL.CODE.

The following loT protocol is also available over the on-board Ethernet interface:
e OPCUA

For further details, refer to "OPC UA protocol" on page 85.
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USER INTERFACE - SERIAL HOST

USER INTERFACE - SERIAL HOST

The following table contains the pinout for standard RS232 PC Host interface. For other
user interface types please refer to their own manual.

RS232 PC-side Connections

1

g o] @

14 2
9-pin male connector 25-pin male connector
Pin Name Pin Name
2 RX 3 RX
3 X 2 ™
5 GND 7 GND
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ELECTRICAL CONNECTIONS

OPC UA PROTOCOL

OPC Unified Architecture is a platform-independent standard that enables different
kinds of systems and devices to communicate by sending request and response mes-
sages between Clients and Servers over various types of networks. It supports secure
communication that assures the identity of OPC UA Applications and resists attacks.

Being platform-independent means that it functions on any hardware platforms (tradi-
tional PC hardware, cloud-based servers, PLCs, etc.) and any operating systems (Micro-
soft Windows, Apple OS X, Android, or any distribution of Linux, etc.). Furthermore,
OPC UA offers the necessary infrastructure for interoperability across the enterprise,
from machine-to-machine, machine-to-enterprise and everything in between.

OPC UA Companion Specifications

OPC UA specifies base information models that define commonly used objects including
both real-time and historical data variables and alarms.

Based on these, new information models for specific industries can be created. The
specifications of these models are called Companion Specifications. A number of Com-
panion Specifications have already been created. Datalogic implements the OPC UA for
AutolD Specification and the Device Information Model Specification. For more infor-
mation on the Companion Specifications, visit the OPC Foundation website.

Available commands (methods)

A complete description of the commands, or methods, is provided in the AutolD Com-
panion Specification. The commands are also described in the OPC UA Technical Note
(download it from Datalogic website).

The Matrix 220 reader can perform the ScanStart and ScanStop methods in OPC UA
environment:

» [ Diagnostics

@ HardwareRevision
[» ¢ LastScanData

W Manufacturer

¥ Model

¥ RevisionCounter
> =% ScanStart

% ScanStop

W SenalNumber

W SoftwareRevision
» |53 Statistics

|- N =

Figure 79 - OPC UA available methods on Matrix 220

Compatible OPC UA Clients

The Matrix 220 reader is compatible with all OPC UA Clients working in accordance with
the AutolD Companion Specification. For example, the following OPC UA Clients can be
used:

e UAExpert — Unified Automation

e dataFeed OPC UA Client — Softing

A specific OPC UA Client can be programmed with the OPC UA Stack provided by the
OPC Foundation. It is also possible to use the OPC UA SDKs of other manufacturers.
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OPC UA PROTOCOL

OPC UA on DL.CODE

The OPC UA server is disabled on DL.CODE by default. To enable it, go to Device>Set-
tings>Settings>OPC-UA Settings.

[ Device Environment Configuration - O X
Startup Cenfiguration ‘Oneshu{ ‘ vi o
Abaout Device... ~
Device Model [WZ20 382-010 1 2P DPV-R 7RI |
Application SW Version ‘1 8.0.DEBUG |
Configuration Schema Release ‘15 00 |
Boot SW Version ‘N’D |
Loader SW Version ‘N’D |
Recovery SW Version ‘N’D |
VL Version [VI5 207U 50337646 10 |
MVL Version [223 |
Ethernet Settings ~
MAC Address ﬁ:m 6375.ACHBA |
Use DHCP (]
IF Address [1o [0 JEE 22
Subnet Mask 255 [[255 o ]
Gateway Address [1o [0 I3 i
DNS 1 Address 0 |[o ';(b 0
Keep Alive Timeout (ms) 5000 %
Iinternal Network Settings -
X-PRESS Configuration -
LED Configuration -
Maintenance Settings ~
Web Monitor Settings v
PC-UA Settings A
PC-UA Server
| Cancel | ‘ oK

Figure 80 - Enabling OPC UA Server on DL.CODE

The user can also set a username and a password to access the OPC UA device. To
enable protection, go to Device>Settings>Security Settings>OPC-UA Settings.

Security Settings
Web Monitor Settings b4
OPC-UA Settings -
Enable Protection
Uzername j_.mat'rigc-user .I
Password [ ,

Password must contain between 8 and 32 characters, at least one uppercase letter, one
lowercase letter and one number.

Confirm Password

Apply

SFTP Client Settings ~

Generate Public and Private Keys

Figure 81 - OPC UA security settings

For more information on OPC UA, download the OPC UA Technical Note from Datalogic
website.
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CHAPTER 5
TYPICAL LAYOUTS

The following typical layouts refer to system hardware configurations. However, they
also require the correct setup of the software configuration parameters. Dotted lines in
the figures refer to optional hardware configurations within the particular layout.

NOTE: All software configurations are made through DL.CODE which con-
nects to the reader through the on-bhoard Ethernet interface.

types using the PASS-THROUGH configuration. In particular this feature
allows MULTIDATA ID-NET network configurations to be made. Master/
Slave SYNCHRONIZED ID-NET network configurations are also configurable
as hefore.

B? NOTE: DL.CODE now supports several different multi device configuration

Network. If your layout doesn’t use the ID-NET network then the device's

U NOTE: The Master/Slave Role is only significant for the Internal ID-NET
Role is not significant and can be ignored.
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ETHERNET CONNECTION

ETHERNET CONNECTION

The Ethernet connection is possible in two different layouts.

In a Point-to-Point layout the reader is connected to a local host by using a CAB-ETH-X-
MOx cable. There is no need to use a crossover adapter since Matrix 220 incorporates an
Host

autocross function.

CAB-ETH-X-MOx
@ -] :':'.';ﬁ_—:._:
CAB-DSxx-S e
| RS [ (RAY. -
Matrix 220 u
Alone PG6000

@ Ethernet Interface

@Auxiliary Serial Interface (RS232 - Data Monitor)
@ External Trigger (for One Shot or Phase Mode)

Figure 82 - Ethernet Point-to-Point Layout

All devices always support multiple output channels (i.e. for data monitoring).
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TYPICAL LAYOUTS

When using a Local Area Network (LAN), one or more Matrix 220 readers can be con-
nected to the network by using CAB-ETH-X-MOx cables:
Alone Alone Alone

CAB-ETH-X-MOx

CAB-DSxx-S

EE0 || mm ..

Host

LI

Switch lt:——TH
® =]
(@ Ethernet Interface i

@Auxiliary Serial Interface (RS232 - Data Monitor) lhw_=

® External Trigger (for One Shot or Phase Mode) : B S A

Figure 83 - Ethernet Network Layout

Alone Alone Alone
n g ﬂ Matrix 220 =
EI = =
X
T
=
Ll
& 2 I;I ILI
<
U
Host
— . i
PoE Switch | —]
e =]

Figure 84 - PoE Ethernet Network Layout
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SERIAL CONNECTION

SERIAL CONNECTION

In this layout the data is transmitted to the Host on the main serial interface. The Ether-
net interface can be used for reader configuration by connecting a laptop computer run-
ning DL.CODE.

Data can be transmitted on the RS232 auxiliary interface independently from the main
interface selection to monitor data.

When One Shot or Phase Mode operating mode is used, the reader can be activated by
an External Trigger (for example a pulse from a photoelectric sensor) when the object
enters its reading zone.

PG6000

Host

CAB-DSxx-S

Matrix m

Alone

@Main Serial Interface (RS232 or RS422 Full-Duplex)
@Auxiliary Serial Interface (RS232 - Data Monitor)
@External Trigger (for One Shot or Phase Mode)

Figure 85 - Serial Interface Point-to-Point Layout

All devices always support multiple output channels (i.e. for data monitoring).
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TYPICAL LAYOUTS

FIELDBUS CONNECTION

In this layout a single reader functions as a Slave node on a Fieldbus network. The data
is transmitted to the Host through an accessory Fieldbus interface board installed inside
the CBX500 connection box.

Reader configuration can be accomplished through the Ethernet interface using the
DL.CODE configuration program.

Data can be transmitted on the RS232 auxiliary interface independently from the Field-
bus interface selection to monitor data.

When One Shot or Phase Mode operating mode is used, the reader can be activated by
an External Trigger (photoelectric sensor) when the object enters its reading zone.

Power

CAB-DSxx-S

[
Matrix 220 E- !
Alone ' P
@
1

CBX500

0

@Fieldbus Interface (Profibus, DeviceNet, etc.)
@Auxiliary Serial Interface (RS232 - Data Monitor)
@External Trigger (for One Shot or Phase Mode)

Host
s 3
0090 @ L=

Figure 86 - Fieldbus Interface Point-to-Point Layout

All devices always support multiple output channels (i.e. for data monitoring).
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PASS-THROUGH

PASS-THROUGH

The pass-through layout allows each device working Alone, to collect data from one or
more pass-through input channels and send this data plus its own on one or more dif-
ferent output channels.

In this way independent devices can be connected together in combinations to create
multi device networks. Many devices reading independently can send their messages
through a common output channel which instead of being directed at a Host can be col-
lected by another device on its pass-through input channel and sent to a Host on a dif-
ferent output channel.

Alone Alone Alone

i 5

Phase Continuous
Mode Mode

I- l__!l External
Trigger

CAB-ETH-X-MOx

Power

-DSxx-S

I—C:B

Host

O | —

Switch

O

@ Ethernet TCP/IP Server 1
@ Ethernet TCP/IP Server 2
@ Main Serial Interface (RS232 or RS422 Full-Duplex)
@Auxiliary Serial Interface (RS232)
- Pass-through Input Channel

=> Output Channel

Figure 87 - Pass-Through Layout

In a Pass-through layout each device supports multiple pass-through configurations to
accept input from different devices on different channels (i.e. middle reader above). How-
ever, readers are not required to have a pass-through configuration if they don’t need to
receive data from an input channel (i.e. right reader above). The overall data collection
device always has at least one pass-through configuration to collect the input data from
the other devices and send it to the Host (i.e. left reader above).

All devices always support multiple output channels (i.e. for data monitoring).

In a Pass-through layout each device can have a different operating mode: Continuous,
One Shot, Phase Mode, etc.
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TYPICAL LAYOUTS

ID-NET MULTIDATA NETWORK (PASS-THROUGH)

A special case of the pass-through layout allows each Slave device working Alone, to
collect data from one or more pass-through input channels and send this data plus its
own on the ID-NET output channel to the Master.

The Slave readers are connected together using the ID-NET interface. Every Slave reader
must have an ID-NET address in the range 1-31.

The Master collects the data from its pass-through ID-NET input channel and sends it to
the Host on a different output channel.

Alone Alone Alone
ID-NET ID-NET ID-NET
Master Slave#1 Slave#2
Phase Continuous
Mode Mode

I_l__!l External I!l
ﬂ Trigger

I
ﬂ@ ! @ Power

CAB-DSxx-S

o O ]

Host

CAB—ETH—X—MOx@ = ’Jml @

@ Ethernet TCP/IP Server 1

@ ID-NET (up to 32 devices, max network extension of 1000 m)
@ Main Serial Interface (RS232 or RS422 Full-Duplex)

@ Auxiliary Serial Interface (RS232)

Em Pass-through Input Channel

=> Output Channel

Figure 88 - ID-NET Multidata Layout (Pass-through)

In a Pass-through layout each device supports multiple pass-through configurations to
accept input from different devices on different channels (i.e. Master reader above). How-
ever, ID-NET Slave readers are not required to have a pass-through configuration if they
don’t need to receive data from an input channel (i.e. right reader above). The ID-NET
Master always has at least one pass-through configuration to collect the ID-NET Slaves
data and send it to the Host.

NOTE: Slave devices cannot receive data from a pass-through ID-NET input
channel and Master devices cannot send data on an ID-NET output channel.

All devices always support multiple output channels (i.e. for data monitoring).

In a Pass-through layout each device can have a different operating mode: Continuous,
One Shot, Phase Mode, etc.
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ID-NET SYNCHRONIZED NETWORK

ID-NET SYNCHRONIZED NETWORK

When the device is working Synchronized, the ID-NET connection is used to collect data
from several readers to build a multi-point or a multi-sided reading system; there can be
one Master and up to 31 Slaves connected together.

The Slave readers are connected together using the ID-NET interface. Every slave reader
must have an ID-NET address in the range 1-31.

The Master reader is also connected to the Host on one of its communication channels.
In the following examples the R$232/RS422 main serial interface is used.

For a Master/Slave Synchronized layout the External Trigger signal is unique to the sys-
tem; there is a single reading phase and a single message from the Master reader to the
Host computer. It is not necessary to bring the External Trigger signal to all the read-
ers.

In the Master/Slave Synchronized layout the Master operating mode can only be set to
PackTrack or Phase Mode.

The Main and ID-NET interfaces are connected as shown in the following figures.

ONO©, y

s
ID-NET 7/ ID-NET
Synchronized Synchronized
Slave#1 Slave#n & 18,
® =
Power \\\1
ID-NET grm <2
Synchronized i
Master f}

Host

@ Main Serial Interface (R$232 or RS422 Full-Duplex)
— @ External Trigger
@ ID-NET (up to 16 devices - practical limit)
e -

I
S
|

s

~SNERAER g -

Figure 89 - ID-NET Synchronized Layout

The Master reader can be connected to the CBX series connection box with the advan-
tage of the Backup and Restore configuration function (CBX + BM100 module).
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TYPICAL LAYOUTS

All devices always support multiple output channels (i.e. for data monitoring).

ID-NET CBL-1480-xx 20 CBL-1480-xx Qroo
ID-NET Synchronized Slave Nodes
CBL-1490
ID-NET
Terminator
ID-NET
Synchronized The ID-NET network must be terminated
Master through the internal switch of the
CAB-DSxx-S$ l CBXSQO and |nsert|ng an ID-NET termi-
s nator into the last QL in the network.
il
po———
Power @ @ Host
CAB-PW-EXT (D BA600 ID-NET Out
b= (@ BA400 Ext. Power
CBX500 | . @) BAS00 Trigger
' ot . (@ BA300 Service
CAB-AUX03
Figure 90 - ID-NET Synchronized Layout Matrix 220 Master with CBX500 + Matrix 220
Slaves with QL100
If the Backup and Restore function is not required, then a QL300 can be used to connect
the master reader.
ID-NET CBL-1480-xx Q100 CBL-1480-xx Q100
CBL-1496 ID-NET Synchronized Slave Nodes
// ID-NET CBL-1490
Power Terminator ID-NET
s Terminator
CAB-PW-EXT ]
ID-NET
QL300 Synchr&nalsztee(: The ID-NET network must be termi-

p.m

Host

Main Interface

nated inserting an ID-NET terminator
into the QL300 (Master) and into the
last QL in the network.

Figure 91 - ID-NET Synchronized Layout Matrix 220 Master with QL300+ Matrix 220

Slaves with QL100
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ID-NET SYNCHRONIZED NETWORK

The same configuration can be made to a Host using the on-board Ethernet interface to
the Master. The TCP/IP Ethernet and ID-NET interfaces are connected as shown in the

figure below.

®

/ L
Power |_ 7 /
ID-NET 7/ / ID-NET
Synchronized | Synchronized
CBX100 = Slave#1 Slave#n
h@_—__l
ID-NET
Synchronized
Master

@TCP/IP on-board Ethernet Interface
@ External Trigger
@ID—NET (up to 16 devices - practical limit)

Figure 92 - ID-NET Synchronized Layout with Master on-board TCP/IP Ethernet

Interface to Host

Alternatively, the Master reader can communicate to the Host as a Slave node on a
Fieldbus network. This requires using an accessory Fieldbus interface board installed
inside the CBX500 connection box. System configuration can be accomplished through
the Ethernet interface of each individual reader using the DL.CODE configuration pro-

gram.
©, »
Power ¥ 47
ID-NET 7/ ID-NET
1 Synchronized Synchronized
ORNS
@ ID-NET 1 It
Synchronized | | :
Master br—.‘\'

Host

(@ Fieldbus Interface

@ External Trigger
@ ID-NET (up to 16 devices - practical limit)

Figure 93 - ID-NET Synchronized Layout with Master CBX500 Fieldbus Interface to Host
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CHAPTER 6
READING FEATURES

FOV CALCULATION

Use the data in the following table to calculate the FOV for your application, referring to

Figure 94 and the formula below.

Focal F/4 d View Angle | View Angle | View Angle Min Reading
Length 0 Horizontal Vertical Diagonal Distance (mm)
7mm F/4 11 mm 38° 29° 48° 40 mm

12 mm F/5 4 mm 24° 18° 30° 40 mm

The viewing angle has a tolerance of + 1° depending on the reading distance.

FOVx=2[(d + dO) * tan (ax/2) ]

where:

FOV, = horizontal, vertical or diagonal FOV

o, = horizontal, vertical or diagonal viewing angles.

d = reading distance (in mm) from window surface to code surface

dg = offset (in mm) from center of lens to external window surface

—-dg|e d -
I_E&
[+ 4
FOV
—HF plane

Figure 94 - Reading Distance References

Example:

The FOV for a Matrix 220 355-0x0 at a reading distance of 200 mm is:
FOVy =2 [(200 mm + 4 mm) * tan (24°/2)] = 87 mm

FOVy, =2 [(200 mm + 4 mm) * tan (18°/2)] = 65 mm
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GLOBAL FOV DIAGRAMS

GLOBAL FOV DIAGRAMS

using high quality grade A symbols according to ISO/IEC 15416 (1D code)
and ISO/IEC 15415 (2D code) print quality test specifications. Testing
should be performed with actual application codes in order to maximize the
application performance.

U NOTE: The following diagrams are given for typical performance at 25°C

The following diagrams show the maximum obtainable Field of View for 1D and 2D
codes. Depending on the code resolution, symbology, and number of characters in the
code, the Reading Area can be different from the FOV.

See the Reading Diagrams, starting on page 103 for specific reading area examples.
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READING FEATURES

7 mm Models (38°Horizontal View Angle)

1D Code 128
200 ‘
| 5 mils A
150 7 5 mils -
10 mils //
1 ——12 mils /
100
//
- 50 =T
I.E /
£ |edf [ &
o
N —
s \\
T 50 ~
\\
-100
\\
\\
-150 o
200 |
mm g 50 100 150 200 250 300 350 400 450 500
Reading Distance
Figure 95 - 7 mm Global FOV Diagram
2D Data Matrix ECC 200
150
5 mils
—7.5 mils /
100 ——— ———=10mils //
1 5 mils. /
//
50 // ]
> peort
£ /
3 [
: T T T T T T T T T
o
g »
:‘g \
50 \\..
'--.\
\\
-100 \\
\
-150
mm o 50 100 150 200 250 300 350

Reading Distance

Figure 96 - 7 mm Global FOV Diagram
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GLOBAL FOV DIAGRAMS

Horizontal FoV

Digimarc Barcode

250
e /“:—.—
— .--"""-
g 50 WPI —
—75 WPI /
o —
1 —— 150 WPI — e
T
oif U]
50 """'-—-.__..‘
'.--' e
e —“\
-150 —
H-
-200 \'""'---._
-250
0 100 200 300 400 500 500 700

Reading Distance

Figure 97 - 7 mm Global FOV Diagram
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READING FEATURES

12 mm Models (24° Horizontal View Angle)

Horizontal FoV

Horizontal FoV

1D Code 128
200 ‘ ‘
=3 miils
159 5 mils
7.5 miils /‘
160 e 10 mils / //
//
—
U
E= \-""""--..___
-."--.._\
-100 == i
"‘--.._._\
-150
-200
mm o 50 100 150 200 250 300 350 400 450 500 550 600 650
Reading Distance
Figure 98 - 12 mm Global FOV Diagram
2D Data Matrix ECC 200
100
w32 mils [
3 mils /
w5 mils //
50 e 10 miils X/—
I
L\I\ }
i
50 -\\\
\---
-100
mm o 50 100 150 200 250 300 350 400

Reading Distance

Figure 99 - 12 mm Global FOV Diagram
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GLOBAL FOV DIAGRAMS

Digimarc Barcode

250

200

— 50 WP —]

ol ——75 WPI

100 ~— ——150WPI i
> g
— p—
£ Py ’T"
c gt

©f
HIE ms= -y
t -
S| =0 e
T e

\-

-1o0 h"""\

-150

-200 ]

-250

0 100 200 300 400 500 600 700 00 900 1000

Reading Distance

Figure 100 - 12 mm Global FOV Diagram
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READING FEATURES

READING DIAGRAMS

The following reading diagrams are to be considered as references and are given
for typical performance at 25°C using high quality grade A symbols: Code 128 (1D
code) and Data Matrix ECC 200 (2D code) from the Test Charts provided with the
reader.

Testing should be performed with the actual Matrix 220 using application codes in
order to evaluate whether maximizing application performance requires adjust-
ments to the HW/SW configuration with respect to the Reference Conditions
given under each diagram.

The ratio of the Vertical FOV width with respect to the Horizontal FOV width in the
diagrams is about equal to 0.75; specifically 960/1280. (i.e. FOV,, = FOVy x 0.75).

The reading distance ranges are measured from the reading window surface.

The max theoretical Line Speed values for each diagram can be calculated using
the formula in "Maximum Line Speed and Exposure Time Calculations" on page 110.

Common software parameter settings other than default settings are:

For reading 1D code symbologies: Narrow Quiet Zone=Enabled.

For reading 2D code symbologies: Code Contrast=Standard; Decoding Complex-

ity=Medium.

When defining a HW/SW configuration for the Matrix 220 for conditions different

from those of the reference diagrams, it is suggested to keep in mind the following

rules:

- Changes in Exposure Time act directly proportional to the luminosity of the
image and inversely proportional to the maximum code reading movement
speed. Consequently, reducing the Exposure Time by half, reduces the luminos-
ity of the image by half but doubles the theoretical code reading movement
speed.

- Changes in Gain act directly proportional to the luminosity of the image. Increas-
ing the Gain value however, can reduce the quality of the acquired image.

- For the DPM illuminators, the overall lighting power being considered is all Sec-
tors ON from the Internal LED Group, unless specified otherwise.

01U 1.2MP STD-UV MM HP.

U NOTE: The following reading diagrams are not referred to Matrix 220 3U2-

Refer to "UV Fluorescence applications" on page 41 for more details.

Matrix 220 ESD models:

U NOTE: The following reading diagrams are not referred to the following

- MATRIX 220 382-010 1.2MP DPM-R 7MM ESD X (order no. 937900050)
- MATRIX 220 385-010 1.2MP DPM-R 12MM ESD X (order no. 937900051)
- MATRIX 220 392-010 1.2MP DPM-B 7MM ESD X (order no. 937900055)
- MATRIX 220 395-010 1.2MP DPM-B 12MM ESD X (order no. 937900056).
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READING DIAGRAMS

Matrix 220 (7 mm models) 1D Codes

Matrix 220 (7 mm lens - 38° Horizontal View Angle)

Code 128 0.20 mm (8 mils)

5 125 -
4 100 | N\
3 75 -
2 50 -
= ]
2 1 25 ]
g 0 D : T T T T TTT
(o]
N
5 -1 -25
T
-2 -50
-3 -75
-4 -100 \/
g -125
mm 200 225 250 275 300 325 350
inch 8 9 10 11 12 13 14
Reading Distance
Conditions
Hardware Settings
Code Symbology Code 128
Code Resolution 8 mils
Tilt Angle 0°
Skew Angle 15°
Focusing Distance 300 mm

Software Parameters

Reader Model DPM-R (382-xxx)' DPM-B (392-xxx) DPM-R-HP (302-xxx)
LED Group Non Polarized Non Polarized Non Polarized
Exposure Time 300 ps 320 ps 300 us

Gain 48 52 30

Gain Multiplier X2 X2 x1

1. For 382-110 model to guarantee the whole reading diagram is needed to enable HDR and set Gain Multiplier to x1.
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READING FEATURES

Matrix 220 (7 mm lens - 38° Horizontal View Angle)

Code 128 0.30 mm (12 mils)

8 200 -
6 150 - /\
4 100 -
3 2 50 -
(18 -
E §§[ 0 D_|||||l|||||||||||l|||||l|||
o
N 1
5 -2 -50 -
T ]
-4 -100 - \/
-6 -150 -
-g -200 -
. mm 200 250 300 350 400 450 500
inch 8 10 12 14 16 18 20
Reading Distance
Conditions
Hardware Settings
Code Symbology Code 128
Code Resolution 12 mils
Tilt Angle 0°
Skew Angle 15°
Focusing Distance 400 mm
Software Parameters
Reader Model STD (352-xxx)
Sectors Top + Bottom
Exposure Time 300 ps
Gain 24
Gain Multiplier x1
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READING DIAGRAMS

Matrix 220 (7 mm models) 2D Codes

Matrix 220 (7 mm lens - 38° Horizontal View Angle)

Data Matrix 0.13 mm (5 mils)

2.0

40 +
1.5 30 1
1.0 20 -
3 0.5 10 -
s /”) 8% 0 5
g 83 @ D :llllllllllll TT TT
N Ox
5 -0.5 -10
=
-1.0 -20 |
-1.5 -30 - \‘
-2.0 40 -
mm 50 60 70 80 90 100110
inch 20 25 30 35 40 45
Reading Distance
Conditions
Hardware Settings
Code Symbology Data Matrix ECC 200
Code Resolution 5 mils
Tilt Angle 0°
Skew Angle 15°
Focusing Distance | 95 mm
Software Parameters
STD DPM-R DPM-B DPM-R-HP
Reader Model
(352-xxx) (382-xxx) (392-xxx) (302-xxx)
Sectors | LED Top + Bottom Diffused Diffused Polarized
Group
Exposure Time 80 us 280 us 300 ps 220 us
Gain 8 28 30 20
Gain Multiplier x1 X2 X2 x1
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READING FEATURES

Matrix 220 (12 mm models) 1D Codes

Matrix 220 (12 mm lens - 24° Horizontal View Angle)

Code 128 0.15 mm (6 mils)

3 80 1
2 1
40 -
2 = T 59
2 ]
T | a9
E §3E 0 D_||||||||||||||||||||||||||||||||||
o ox ]
N -
6 f— 4 -20 1
I - 1
-40 -
-2 E
-60 - ——
3 go -
mm 200 220 240 260 280 300 320 340
inch 8 9 10 11 12 13
Reading Distance
Conditions
Hardware Settings
Code Symbology Code 128
Code Resolution 6 mils
Tilt Angle 0°
Skew Angle 15°
Focusing Distance 300 mm

Software Parameters

Reader Model DPM-R (385-xxx) DPM-B (395-xxx) DPM-R-HP (305-xxx)
LED Group Non Polarized Non Polarized Non Polarized
Exposure Time 400 ps 450 us 260 us

Gain 46 50 26

Gain Multiplier X2 x2 X2
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READING DIAGRAMS

Matrix 220 (12 mm lens - 24° Horizontal View Angle)

Code 128 0.25 mm (10 mils)

6 150 -
5 125 : /.
4 100 -
3 75 1
= 2 50 -
o ]
L 1 25 E
] 3
E 0 D JTrTrTrTrgrrrrrrrrr AT rrrrr rrrr e rrr e T T Tl rrrT
o ]
A =2 1  -25 A
o 1
T -2 50 -
-3 75 -
-4, -100 -
-5 -125 :
g -150 -
mm 400 425 450 475 500 525 550 575 600 625 650
inch 16 17 18 19 20 21 22 23 24 25
Reading Distance
Conditions
Hardware Settings
Code Symbology Code 128
Code Resolution 10 mils
Tilt Angle 0°
Skew Angle 15°
Focusing Distance 560 mm
Software Parameters
Reader Model STD (355-xxx) STD-W-HP (345-xxx)
Sectors Top + Bottom Internal + External
Exposure Time 450 us 250 us
Gain 45 40
Gain Multiplier x1 x1
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READING FEATURES

Matrix 220 (12 mm models) 2D Codes

Matrix 220 (12 mm lens - 24° Horizontal View Angle)

Data Matrix 0.076 mm (3 mils)

1.00 25 -
0.75 20 - —_
15 ]
0.50 ]
10 A
> NI Z7 1 o 5]
c n
8 Og ®|| [0z =
o —— 8 -10 1
+ X -0.50 :
V4 \ -15 4
-0.75 30 1 ]
-1.00 25 -
mm 80 85 90 95 100105 110
inch 3,00 3.25 3.50 3.75 4.00 4.25
Reading Distance
Conditions
Hardware Settings
Code Symbol- | 1.2 Matrix ECC 200
ogy
Code Resolu- .
. 3 mils
tion
Tilt Angle 0°
Skew Angle 15°
Focusing Dis- 102 mm
tance
Software Parameters
STD STD-W-HP DPM-R DPM-B DPM-R-HP
Reader Model
(355-xxx) (345-xxx) (385-xxx) (395-xxx) (305-xxx)
Sectors | LED Top + Bottom Internal + Diffused Diffused Polarized
Group External
Exposure Time | 120 us 70 us 350 ps 400 ps 280 ps
Gain 12 10 40 40 28
Gain Multiplier | x1 x1 x2 X2 X1
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MAXIMUM LINE SPEED AND EXPOSURE TIME CALCULATIONS

MAXIMUM LINE SPEED AND EXPOSURE TIME
CALCULATIONS

The Exposure Time parameter defines the time during which the image will be exposed
to the reader sensor to be acquired. This parameter depends heavily on the environ-
mental conditions (external lighting system, image contrast etc.).

In general, a longer time corresponds to a lighter image but is susceptible to blurring
due to the code movement; a shorter exposure time corresponds to a darker image.

power is doubled with respect to the non-High Power Illuminator models.
This means that for a given lighting condition the High Power models can
capture images at half the exposure time (double the line speed).

Bﬁ NOTE: With the Matrix 220 High Power Illuminator models the lighting

lighting system and 2D codes are used. The Maximum line speed allowed
for linear codes or postal code reading applications heavily depends on the
direction of symhol movement. When the direction of movement is parallel
to the elements of the code, the maximum speed is greater.

U NOTE: The following considerations must be applied only when the internal

Assuming:
e X:Code Resolution (mm)
*  Texp: Exposure Time (s)
e LS: Line Speed (mm/s)

The essential condition to avoid blurring effects between two adjacent elements in a
dynamic reading application is:

LS * Toyp < X

exp =

The maximum (theoretical) line speed LS can be calculated as follows:

X/ Texp (min) = LS (max)

Texp (min) IS the minimum Exposure Time value obtainable for the specific application. It
can be evaluated in static reading conditions and depends on the Matrix reader model
selected for the application (internal lighting system, optical lens, reading distance) and
on any external lighting system. It may also depend on code printing quality, and reader
position.

Example
A Matrix 220 using:

Internal Lighting Mode = Very High Power Strobe
Exposure Time (us) = 100 us
Code Resolution (X) = 0.254 mm (10 mils)

has a maximum line speed of:

0.254 (mm) / 0.0001 (s) = 2540 mm/s
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READING FEATURES

Likewise, Texp (max) is the maximum Exposure Time value that can be used without blur-
ring for the given application line speed and code resolution. Therefore:

X/Ls= Texp (max)

Texp (max) @Nd LS (max) are represented in the graph below as the curved line for X (code
resolution). Values above the curve result in blurring. In practice, the application values
are somewhere below the theoretical line, (in the green area), due to environmental
and other conditions.

SW Limit b,

Limit

Tex p

----------Conveyor Speed -~

Texp (min)
SW/HW Limit Line Speed

-4

E Readable E Blurring

For example, the maximum target speed in the application is also affected by these con-
ditions:

e Code/Background Contrast: maximum speed decreases when decreasing image
contrast (poor quality codes, reflective transparent coverings, different supports
and printing techniques).

¢ Code Resolution: maximum speed increases when decreasing code resolution,
(i.e. 2X). There is a decrement of overlapping effects between two adjacent ele-
ments.

e Tilt Angle: maximum speed decreases when increasing Tilt angle (from 0 to 45
degrees).

The Internal Lighting parameter allows setting the operating mode of the internal light-
ing system. The possible values are:

e Disabled: the built-in LED array is turned off all the time. This option can be useful
if using an external lighting system;

e Power Strobed: the built-in LED array is on only during the image exposure time.
Different Power Strobed lighting levels can be set.

e Continuous High-Power: the internal lighting system is turned on at high strobe
frequency that appears continuous to human eye. This option is useful if the LED-
array blinking (produced by -Power Strobed lighting modes and rapidly occurring
reading phases) disturbs the operator. For other blinking considerations see the
Energy Saving parameter.

NOTE: On Matrix 220 XAl, when DecodeX is enabled, Continuous High
Power Mode is not allowed.

NOTE: To avoid LED array overheating, for Power Strobed settings, the pro-
gram automatically limits the range of allowed values for the Exposure
Time parameter. Therefore, after changes to Internal Lighting, recheck
Exposure Time.
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CHAPTER 7
SOFTWARE CONFIGURATION

U NOTE: Refer to the DL.CODE User’s Guide for correct use of the software.

Software configuration of your Matrix 220 for static reading or simple code reading
applications can be accomplished by the Rapid Configuration procedure using the
X-PRESS HMI (which requires no external configuration program). This procedure is
described in Chapter 1, Rapid Configuration Steps 3-4.

For the majority of applications however you will use DL.CODE, connecting to the
reader through the on-board Ethernet interface. See Chapter 1, Rapid Configuration Steps
5-6.

DL.CODE SYSTEM REQUIREMENTS

CAUTION: DL.CODE does not currently support Windows Embedded (often
used in industrial PCs and/or PLCs).

To install and run DL.CODE you should have a Laptop or PC that meets or exceeds the

following:
e 2.00 GHz or faster microprocessor
e 1GBRAM
e One of the following Windows Operating Systems (32 or 64-bit):
- Windows 8
- Windows 10
- Windows 11

e 2 GB hard disk for 64-bit machines; 1 GB hard disk for 32-bit machines
e 100 Base-T Ethernet
e One 19" or larger monitor (optimized for 1280x1024 resolution)

CAUTION:The Windows XP and Windows 7 operating systems are no longer
supported by DL.CODE.
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READER CONFIGURATION

For an example of Matrix device configuration see the example in Chapter 1, Rapid Con-
figuration Steps 5-6.

periodically save the configuration to permanent memory (Save on Device)
to avoid losing the configuration in Temporary Memory. You must give a
name to the new configuration or overwrite an existing one (except for
Default which cannot be modified).

U NOTE: Especially for lengthy configurations, it is always good practice to

When all the configuration parameters are set correctly and saved to the device, you
can perform a Backup to File and/or to an External storage device (BM100, etc.). See
"Backup and Restore Through DL.CODE" on page 153.

at least 50 configurations without script formatting or with a script with
less than 2048 characters. The actual number of configurations may be
larger depending on the type of configuration and Matrix model.
In addition to your application configuration(s), the Default configuration is
always present on the reader and in fact it is not modifiable and cannot be
deleted.

U NOTE: Datalogic guarantees that the reader's permanent memory can store
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READER CONFIGURATION

Automatic Setup Configuration

To begin configuration, the reader must be correctly mounted so that its Field of View
covers the application reading area.

1. From the Task Area select Open Device Configuration.

2. The Open Device Configuration window opens showing the list of currently saved
configurations (jobs) saved on the device. For new devices, the only saved job is
the Default configuration. Click OK. The device enters run mode and begins acquir-

INg Images.
Task Selection [E8 Open Device Configuration ]
®M Open Device Configuration —> B Ocfault

Presentation Mode

ol Setup Internal Network Configuration
@ Packtrack Calibration
Monitor Device

5] Web Monitor

[¥] Set as Startup Configuration

| { Cancel ] .

3. Place the application code in front of the reader at the correct application reading
distance.

4. Click on the Pause button m to stop image acquisition.

NOTE: Step 4, Clicking on the Pause button is optional.

5. Before proceeding with the Automatic Setup, you must set the focus first. Click on
the Focus button. A green line alerts you when the procedure is complete.

Automatic Setup

Automatic Setup Manual Setup

r.A
L. 5 Focus

x Advanced Options

Focusing procedure completed!
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6. Now click on the Start Automatic Setup button.

COATALOGIC

Layout Type - Alone . Internal Network Role - Slave 0 ; Configuration - Default, Status - Halt; Reading Phase: Continuous ~) | Automatic Setup
1 image and Code Seftings 2 Reading Phase 3. Good Read Setup 4 Data Fomating 5 Output Sewp Automatic Setup

QEEeEEE S

7. The following window is displayed and the reader begins acquiring images.

Automatic Setup

Automatic Setup Manual Setup

e
L.J Focus

Start Automalic Setup

3¢ Advanced Options
-t - o
= 14 s [

Adjusting Camera Settings.

= Initial photometric tuning
3 Code Search

o Search Optimization

F# End of the Search

NOTE: Depending on the algorithm, certain phases may not be displayed.
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8. At the end of the procedure the Automatic Setup Completed! message appears.

AaE e o 3 GDATALOGIC

| Layout Type - Alone , Internal Network Role  Siave 0, Configuration [Temp]. Status ~ Hall | Reading Phase: Continuous. ~) | Automatic Setup

+ 1. Image and Code Setings 2 Reading Phase 3 Good Read Setup 4 Data Formatting

o fedelalv o)

Automatic Setup completed!

Code optimized and configuration saved on the device To veriy the:
Correct operation, i i fecommended to use the Test Mode.

R AR

Result Control Help

When the automatic setup is complete, a result table is displayed containing the image
setup, symbology, and code properties.

Image Setup Symbology Code Properties

Field Of View {mm) 58xd4. Gode Resolution {rmils) 2238

Focus Distance (mm) 134 Code Size 24x24
| i)
PPI 562 ﬁ Data CNONMJB3LO3I0053C01BNACS
Size (pixels) 1280x960 PPE 1235
Exposure () 400 Number Of Characters 23
DATAMATRIX

Gain 14 Decodability Index Position (px) 1075x205
Decoding Time (ms) 13 Angle (%) 2720
Resuit Test Mode Data

Your reader is now optimized for decoding. Continue with the Operating Mode configu-
ration.

Error during Automatic Setup

If the Automatic Setup cannot find the code, the following message appears.

Automatic Setup

Automatic Setup Manual Setup

[ 7 ]
L, Focus
o) Restart Automatic Sefup

2 Advanced Options
- P s
= a5 & e

Code not found.

No code was found. Repeat the Automatic Setup process making sure the object is well Iit and positioned
correctly.

Control Help.
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Advanced Options

If you need more configuration options, click the Advanced Options button. Depending
on the connected device, different configuration labels are displayed.

NOTE: The GUI shown below for Advanced Options is valid for firmware
later than 1.12.8 and later than DL.Code 1.13.2.

Static vs Dynamic

The Advanced Options allows you to choose between Static and Dynamic Tuning. If your
application involved moving codes, the Dynamic option must be selected to avoid a
blurring effect on the image.

@ seaic @ Dynamic

Line Speed (mm/sec) 1000

locd

Code Resolution (mm) 03

LT

Reset

NOTE: If you select the Dynamic option, two parameters must be set: Max
Line Speed and Code Resolution.

Autosetup Region

This option allows you to set an area of interest (ROI) on which the autosetup algorithm
will focus exclusively to search for the barcode.

During the autosetup procedure, the area of interest will be temporarily hidden and
shown again at the end.

At the end of the procedure, the system is configured to decode any barcodes present
within the selected ROL.

1. Image and Code Settings 2. Reading Phase 3. Good Read Setup 4. Data Formatting 5. Qutput Setup
= BV =

M

image that can be decoded with the result of the procedure can also be

U NOTE: The new settings are applied, so any other barcodes present in the
decoded.
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Incremental Setup

When enabled, running the Autosetup procedure adds a new configuration to the exist-
ing one(s) instead of replacing them.

After the Autosetup procedure is completed, switching to Manual Setup allows the
newly created configuration to be viewed as a new Image Setting node.

Once the procedure finishes, the option automatically returns to the disabled state
(default). This can be verified by switching back to the Automatic Setup panel view.

FT—. Incremental Setup

Advanced Options for Matrix 220 3xx-x10 models
The following options are displayed.

Enable Manual Focus: allows to enter a specific focus distance [mm] for the device to
use for calculations and algorithm proceedings.

Automatic Setup

Automatic Setup Manual Setup

[ ]
Focus
I..-..l

> Start Automatic Setup

2 Advanced Options

@ Static @ Dynamic
Enable Manual Focus
Max Exposure (ps) 10000
Reset
i 1D Codes 2% 2D Codes
Q Image Filters i} Autosetup Region ‘l__- Incremental Setup

NOTE: For American and Japanese users, the label for Polarized Illumina-
tion is displayed.

e Polarized ', Non Polarized
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Advanced Options for Matrix 220 3xx-040, 3xx-01A and 3xx-01U models

The following options are displayed.

Automatic Setup

Manual Setup

Max Exposure (us)

Reset

B 1D Codes

E Image Filters "% Autosetup Region

119 MATRIX 220

10000 Fa

B2 2D Codes

IT—. Incremental Setup

SODATALOGIC



READER CONFIGURATION

Manual Setup Configuration

If your application requires multiple code symbologies, multiple image settings or other
parameter settings for decoding, use the Manual Setup.

1. Click on the Manual Setup button and press the Play icon u .

2. Place the Grade A Barcode Test Chart in the reading area. Once positioned, stop

image acquisition by clicking on the Pause button m

@ owcone 11326

araaE saca

Layout Type - Alone . Internal Network Role - Siave 0, Configuration [Temp]. Status - Hal | Reading Phase: Continuous ~) | Advanced Setup : DATAMATRIX

1 2 3 Good Read Setup 4 Data Fomatting 5. Output Setup.

[IEMEE

[Yoerert mage seings
4 Code Settings

. mage Settings
P cenera setings - Code Gracing

[Bormvarrix

Automatic Setup Manual Setup.

Code Symbology Setwp
Code Type DATAMATRIX -

=

Configuration

3. Click the Image Settings branch and then click the Image Auto-Setup button to
automatically acquire the best exposure time and gain values.

SDATALOGIC

~' | Advanced Setup : Image Settings

2 Reading 3 Good Read Setp 4 Data Formatting SR ShR Automatic Setup Manual Setup.

DoREaEE (> [1> |
=

[

]
‘ gﬁewal Image Settings
| cadesaricg

Configuration Result

Control Help
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4. Select the Static or Dynamic Self-Tuning option; Start the Image Auto Setup and
Apply to the Image Settings.

This procedure will perform Image Auto-Setup on current Image Setting

Parameters,

Choose between Static and Dynamic reading options: in case of Dynamic option

please enter Line Speed and Code Resolution according to your application.

) Static

@ Dynamic

Line Speed (mm/sec) | 1000
Code Resolution (mm) | 0.30
[ |
I Start I | | | Apply | l LCancel }

=l= : SDATALOGIC

Layout Type  Alone . Internal Network Role - Siave 0 - Configuration [Temp], Status Halt . Reading Phase: Continuous ~' | Advanced Setup : Image Settings
1 image and Coe Setings 2 Readng Phase 3 Good Read Sep 4 Data Formating 5 Output Seup Automatic Setup Manual Setup
aGefmal Image Settings LRSS u
4 Code Settings s8]
+[Fmage setings OS]
P enerai setings - Code Grading xt -
o —
DATAMATRIX ey FHOn Foer SUODEs. =
Sxxa [
|82 satom
[ Auto-Setup.

NOTE: For applications having multiple lighting or code reading conditions,
up to 10 different.

Image Settings can be configured by adding them with the [?] icon.

5. Now place an application specific code in front of the reader and only click the
Image Auto-Setup button to register any changes in lighting or code surface con-
trast.

6. Click on the Datamatrix symbology under the Image Settings branch (enabled by
default). If this symbology is among those in your application it will be shown in
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READER CONFIGURATION

the image display with its code symbology name and a green box around it indi-
cating it is decoded.

il Jevice fion  Help

acAaE aacaEdE

Layout Type - Alone . Internal Network Role = Slave 0 ; Configuration - [Temp]. Status - Run ; Reading Phase: Continuous

SOATALOGIC

Advanced Setup : DATAMATRIX

0 2 3. Good Read Setup. 4. Data Formatting

1] H]efefo ]| nfE]

c Setup Manual Setup

Code Symbalogy Setup

N

NOTE: The large green box for each symbol indicates the code localization
area which by default is equal to the maximum FoV. It can be resized and
moved by dragging its borders with the mouse. The code must be found
within this area in order to be decoded.

7. Add your application specific codes to the Code Settings by selecting them from
the icons over the Configuration Parameters tree area. If the Data Matrix symbol-
ogy is not used, then delete it from the Code Settings with the Delete icon.

If you don’t know the code type, you can use the Code Autolearn feature by click-

ing on the Autolearn icon.

NOTE: Refer to DL.Code User’s Manual for more details about the Code
Autolearn feature.

8. For each symbology set the relative parameters according to your application.
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MULTI IMAGE ACQUISITION SETTINGS

When controlled variable conditions occur in the application, Multiple Image Acquisi-
tion Settings can be defined to create a database of parameter groups that handle each
specific application condition. This database of pre-defined settings improves system
flexibility and readiness by being applied either automatically or selectively by an activa-
tion event.

For example, an application may have several stable but different lighting conditions
which require different lighting options. One Image Acquisition Setting could enable and
use an internal illuminator and another setting could enable and use an external lighting
system.

This feature is available for all Operating Modes.

Image Settings are found in the DL.CODE Manual Setup step. Up to 10 different Image
Settings can be configured by adding them with the Add icon.

SGDATALOGIC

For each Image Setting condition start Image Auto-Setup, select the Static or Dynamic
Self-Tuning option; and Apply it.

NOTE: The Automatic Setup procedure can be used for each Image Setting
that is added through the Manual Setup group, however only one code will
be associated with each Image Setting.
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MULTI IMAGE ACQUISITION SETTINGS

Automatic Image Settings Selection

If we don’t know from one item to the next which reading condition will be presented,
we will cycle through the pre-defined database of Image Settings (one per acquisition)
in order to automatically capture the correctly lighted image over the course of several
acquisitions. When the correct condition is matched, the result should be able to pro-
duce a Good Read.

When the Image Settings Selection is Automatic (default), then these Image Settings
groups will be used cyclically.

Documenta

gipEaaaoaE

Layout Type - Alone i fase: Phase Mode

SGDATALOGIC

1 Image and Cove Seftings 2 Reaang Prase 3 Good Read Setwp. 4 Data Formating 5.0y

PECOOE@ER [evE e O e
P cenera setings
E encer TGP Semver Acauston Troger
Boreseon g - =
Menase o i L
= a - - 3
Inpus ﬂ oer
Sensors

Data Collection Type
Protocol Indexes

xxxxxx

NOTE: Applications typically require more than one acquisition to obtain suf-
ficient Good Read percentages. This means that for N acquisitions we will
surely have captured the correct lighting condition but we will also have
captured some acquisitions with the wrong lighting condition. A conse-
quence then is that we cannot run these types of applications at the maxi-
mum speed because not all the acquisitions are useful to us. We must wait
for a sufficient number of acquisitions that will guarantee a Good Read
result.

If items to be read having the same lighting conditions are grouped together, then we
can improve the read rate through the Start Acquisition From parameter. By choosing
the Last Successful value, we will start with the Image Setting that last produced a Good
Read. For this group of items the last Image Setting used will be correct for the next
item and so we start each cycle with the acquisition that will potentially produce a Good
Read.
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External Image Settings Selection

There are some applications where the lighting conditions are known before each item
is read and therefore we can pre-select the correct Image Setting from an external

source.

When the Image Settings Selection is External, Acquisition Sequences are created and
by default each Image Setting has its own Acquisition Sequence.

Opto o Documentaton  Help

gipEaaaoaE

OGDATALOGIC

Layout Type - Alcne ;. intormal Network Role - Slave 0 _Configuration - [Terp]; Status  Hatt Re

1. Imege and Cods Setings

2 Reading Phate

% Phase Mode.

3. Gosd Read Seup 4

O]+ Jzaf & =[] ]

Lol R

PR YRcausron Trcger
B¥raceon
Bprase on

4 Acquisiticn Sequence
Saquence 1
Ssquence 2
Sequence 3

4Crannels

EBReader e server

[ ¢ [0
[ ¢ [
[ ¢ 20

Fieldbuses
4lnputs
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Dencoder sensor
Dreserce sensor
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Sequerce 2

Each Acquisition Sequence can be activated exclusively by a single event, either
through a string from an available communication channel or by a digital input.

GOATALOCIC

Layout Type - Alone ; Intornel Netwerk Role - Save 0; Configuration :[emp]; Status : Hal ; Reading Phase: Phase Mode
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Alternatively a hybrid configuration can be made where more than one Image Setting
can be grouped into an Acquisition Sequence by dragging it into the desired Sequence
box. Select the empty Sequence box and delete it with the delete key.

CECEEEEEEE

_ SDATALOGIC

Layout Type - Alone _ Internal Network Role - S 0; Configuration [Templ; Status . Falt, Reading Phase: Phase Mods ) | Reading Phase : General Settings

Genera sotings =
1. Image and Code Satfings 2.Reading Phase 3. Geod Read Satup . Data Formating. 5, Output Setup ing
et e <3
= = A =
op@e &) O e T —
= Daved &
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hase cn
a - ———
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A
et SoEs a S
Sequence 1
Sequence 2 E o
4 Channels Sequerce 1
[EBreacer repsener ot ot
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By =
g - =
ﬂm =
o (8] oo
Feldbuses Sequerce 2
f—— &y
inageSeios 3
< Sersars
D Encoder sersor
Drresence sensor
[859 oson sensor
« Data Collection Type
5 code continaion
Protocol Indexes:
Connqurtion Resut Consce coio voip

Each Acquisition Sequence can be activated exclusively by a single event, either
through a string from an available communication channel or by a digital input.

In this case the Start Acquisition From parameter can improve the read rate for that
Sequence. It has no meaning for a Sequence containing only one Image Setting.

6] 4 J o] ag ODATALOGIC

I Last Successtul =

1. Image and Code Setings 2 Readng Phise: 3 Good Read Setup 4.Data Fomating 5. Output Setup

oEa ==
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IMAGE CROPPING

In some applications, the Image Cropping feature in DL.CODE can help to increase
decoding and result performance. Image cropping is performed from both Automatic
and Manual Setup tab by clicking on the Add Cropping Region icon as shown below.

In Matrix 220 the frame rate is dependent on the number of rows and columns in the

defined window. Image cropping allows reducing the Image processing area from the

full FoV to a smaller area where codes are present. By excluding portions of the FoV,

processing time is reduced.
PR

LayoutType - Alone . Intenal Network Role - Stave 0 Configuration  [Temp]. Status - Halt, Reading Phase: Continuous

SGDATALOGIC

») | Advanced Setup : Image Settings

1, 1mage and Code Setings

2 Reaing Prase

3 Good Read Setp 4 Data Fomating 5 Output Setup)

Automats Manual Setup.
BIEDMER NORZEEN > [ | =
P ceneral image setings @r— e A e =
2 Code Settings i e ] i wfE]
+[F]mage setings G s
P enerai setings - Code Grading 45 Gain Mutipler x -
[Bormrmix otena Loy Ve Hgn Power stoves -
sestors (@
@ sotom
I A |

Configuration Result Console Control Help

After clicking the Add Cropping Region icon, a blue border appears which by default is
equal to the FoV.

CDATALOGIC

Layout Type - Alone ; Internal Network Role - Siave 0 Configuration - Termp], Status : Halt; Reading Phaso: Continuous. ) | Advanced setup : Image Settings.

1. 1mage and Coge Setings. 2 Resding Prase 3.Go0d Read Setup. 4. Data Fomating 5 Outout Setup

Automaic Setup Manual Setup
ENEDMER noREa@Eo @ OO oo =
ﬂeenml Image Settings [ | Image Polany inversion o
et MJ {mo— g
+[Fmage setings ‘ ‘ Sain 1S
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Sectors T 1
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[ Image Auto-Setup. ]
Cropping Reglon Area
Contiguration Resuit Console Contot Help

127 MATRIX 220

SOATALOGIC



IMAGE CROPPING

By dragging the edges with the mouse (resizing) you can crop the image to a specific
location where codes are present. The numbers in the blue boxes refer to pixel refer-
ences.

OGDATALOGIC

%) | Advanced Setup - Image Settings

Layout Type - Alone : Internal Network Role - Siave 0 Conf fempl; Status - Halt; Reading Phase:
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The cropped area can be moved by dragging the center.
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You can also set the cropped image size and position through the Cropping Region Area
group of parameters; size = Width and Height, position = Left, Top (x,y) coordinates.

ODATALOGIC
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mage Auto-Setup
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DIRECT PART MARKING APPLICATIONS

For Data Matrix family codes the Decoding Complexity parameter is available when
Processing Mode is set to Standard and selects the decoding algorithm according to the
printing/marking technique used to create the symbol and on the overall printing/
marking quality.

The possible selections progress from Low to Very High where Low can improve decod-
ing time for good print/mark quality and/or relatively normal size codes. This is the
default setting. Very High can improve the decode rate for low print/mark quality and/
or small size codes. This algorithm is much more aggressive but in general it may have
longer decoding times than the lower complexity algorithms. To minimize decoding
time it is better to select the lowest value that still guarantees good decoding.

-

(¥
)

Washed out and Axial
Distortion Scratched Surface

Dot Peening On Low Contrast
Problem

Background Marked On Curved _Axial
Problems Shiny Surface distortion

%

Low contrast,
noisy backoround

Half moon effects Shiny surface,

noisy background

For QR code the Decoding Method parameter allows the Dot Peen Decoding algorithm
to be selected which improves the decode rate for low quality Direct Part Mark codes
and in general for Direct Part Mark codes with dot peening type module shapes.
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Matrix 220 Recommended Illumination for DPM Applications

The following table lists the most suitable Matrix 220 model and relative lighting system
configuration used to resolve several common DPM applications.

STD DPM DPM
Models STDHP | DPMHP | DPMHP DPM Al
Application Characteristics White Non Polarized Diffused External
Polarized LT-510

Printed codes on opaque paper
or labels having a flat surface

v

Laser Etching or Ink Jet code
marking on an opaque, flat sur-
face having no evident machining
flaws

(0],4

OK

Code marking on an opaque,
rough surface

(6],4

b/

Code marking on a flat surface
with evident machining flaws
produced by machining tools

(0],4

OK

Laser Etching or Dot Peening
code marking on a flat, highly
reflective surface

Code marking on a curved sur-
face

AR RIL RE VR

AR N MR VR VIR

b | I

VALY

Legend:

Q’ Suggested Lighting System

Compatible Lighting System

\3’ Lighting System Not Recommended

SODATALOGIC
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Color Contrast Considerations for DPM Applications

Matrix 220 DPM models are available in Red and Blue Light versions to help resolve
applications that have colored codes and/or backgrounds.

The choice between the blue or red illuminator
should be done in order to maximize the contrast
between the code and its background; in general, a
code illuminated with a light of the same color
becomes brighter, on the other hand when illumi-
nated with an opposite color it appears darker (see
the Chromatic Circle Chart).

Consequently during the reading phase the lighting
system changes the chromatic rendering of the tar-
get according to the color of the illuminator, modify-
ing the contrast between target and background.
See the examples below.

RED-
VIOLET

VIOLET

Color Photo of Codes

Matrix 220 STD White Light

Matrix 220 DPM Blue Light

Matrix 220 DPM Red Light

Good contrast on all codes

Red code (left)
has good con-
trast

Blue code
(right) has low
contrast

Red code (left)
has very low
contrast

Blue code
(right) has
good contrast
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Models STD DPM

[llumination Color White Blue

Mixed color codes/background Q’

Red-printed code on light background
White-printed code on red background

K

a8

Red-printed code on dark background
Black-printed code on red background

Blue-printed code on light background

a8
P

White-printed code on blue background

Blue-printed code on dark background
Black-printed code on blue background

a
| & | | S| &
LN VAN VRN RN YN

a8
P

Legend:
Q’ Suggested Lighting System
Compatible Lighting System

\3 Lighting System Not Recommended
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Illumination Examples for DPM Applications

The following images have been captured by a Matrix 220 DPM model reader to demon-

strate positioning and contrast considerations for DPM applications.

Code Positioning with Respect to Illumination

Since the various internal illuminators on the DPM models are located above or below
the sensor, the light emitted from them can cause glare in the respective area of the
image. If this glare covers the code, the reader will not be able to see it and therefore
cannot decode it (see the first image in the table below).

Application Characteristics

Non Polarized

Polarized

Diffused

Reading a Data Matrix code etched
on a metal surface (can lid)

Code at FoV center

No Read

OK

Reading a Data Matrix code etched
on a metal surface (can lid)

Code at FoV top

Reading a Data Matrix code etched
on a metal surface (can lid)

Code at FoV bottom

Reading a Data Matrix code etched
on a metal surface (can lid)

Code at FoV right

Reading a Data Matrix code etched
on a metal surface (can lid)

Code at FoV left

OK

OK

133 MATRIX 220

SODATALOGIC



DIRECT PART MARKING APPLICATIONS

Code Contrast

In the images below, the contrast of the code with respect to the surface material is suf-
ficient to overcome the glare of the Non Polarized and Diffused illuminators. However,
for the Polarized illuminator the contrast is not sufficient no matter what the position in

the FoV.

Application Characteristics

Non Polarized Illuminator

Reading a Data Matrix code etched
on a metal surface (fuse)

OK

Application Characteristics

Polarized Illuminator

Reading a Data Matrix code etched
on a metal surface (fuse)

No Read

Application Characteristics

Diffused Illuminators

Reading a Data Matrix code etched
on a metal surface (fuse)

OK

L_al |

|_|'I.

SODATALOGIC
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Image Filter
Sets the filter to be applied to the image before being processed. This parameter can be
used to successfully decode direct part mark codes.

Different filters can be applied to a single code or group of codes in one or more Image
Settings. See the DL.CODE User’s Manual for examples of Image Filter application.

The Erode Filter enlarges the image dark zones to increase readability.

———

Bg#E DR

Before - No Read After - Readable

The Dilate Filter enlarges the image white zones to increase readability.

Before - No Read After - Readable

The Close filter eliminates dark areas (defects) in the white zones of the image.

Before - No Read After - Readable
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The Open filter eliminates white areas (defects) in the dark zones of the image.

Before - No Read

After - Readable

The Contrast Stretching filter maximizes image contrast.

Before - No Read

After - Readable

The Contrast Stretching filter maximizes image contrast.

afhan

Before - No Read

After - Readable

SODATALOGIC
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The Histogram Equalization filter makes the gray level distribution uniform.

Before - No Read After - Readable

The Smoothing filter deletes small (insignificant) details in the center of the image.

Before - No Read After - Readable

The Sharpening filter improves out of focus images.

¢’

Before - No Read After - Readable

The Deblurring filter improves blurred images.

Before - No Read After - Readable
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The Deblurring filter improves blurred images.

Before - No Read

After - Readable

The Black Enhancement filter produces a nonlinear increase in the black level for light
images.

Before - No Read

After - Readable

The White Enhancement filter produces a nonlinear increase in the white level for dark
images.

Before - No Read

ey
.

-

After - Readable

The Contrast Enhancement improves contrast in images without over amplify noise in
relatively homogeneous regions.

Before - No Read

After - Readable

SOATALOGIC
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PASS-THROUGH CONFIGURATIONS

()

DL.CODE and Matrix 220 readers support pass-through multi device configurations.

The pass-through configuration allows individually working devices (Alone), to collect
data from other devices (also working Alone), and pass this data to a third device
through a different communication channel.

The following screenshots show the pass-through configuration settings for the three
devices in the example in "Pass-Through" on page 92.

ODATALOGIC

EiEEaaacsE __—

Layout Type - Alone . finternal Network Role - Siave 0 Configuration - [Temp], Status - Halt . Reading Phase: Phase Mode A | DataFormatting : Passthrough
ST |
Reader #l ] - e ]
; == ®
= -
ZRO0BEEE | 7| | > [ -
4 Output Data Format Passthrough Field
P s setinos
4 Output Messages =
Efvessage 1
Eessage 2 [Variabl Lengin =
Diagnostc Messages
Channels Output Data Channels. *
Fickdbuses
Images Saving Conditons Message! N — ﬂ
+ Passthrough Configuration
Passthrougn .
e - A
i
-
O ¢ |
Cont events | osutt Console o soip

Documentaton

BlEREaO0RE

Torout ype: o Jpternel Network Rol - Siea 0 Coniguraton.[lanpl, Saas: Hll Roading Phase: rase oce %) | Data Formatang : passthrougn 2
" —
Reader #2 2 ReadrgPrase 3 Conreat s 4 caaFamateg P e [ )
p—— e

ZI0EEE /| O i

Rl Opons  Dewce

«Outout Data Format e Heacer [ I3
PR cenera stings “emestr [<cRor> =3
EXjrressege 1
Passivough Content el a
Eesscos2 g o il Lengn =
Diagriostic Mlessages
Channels Output Data Channels Output Channe's
Fieldbuses [ Reader TCP Server

Images Saving Conditiors.
« Passthrough Configuration

[ passtough 1

ﬁ Messaget > Rexser TCPSener E 0 ban
Ax
@ Message2 Nal

[ passttvoush 2
2 E
@ Reader TCP Senver
Passtroght e E
Contiuaton Everts | Resul Console Conat Help
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SDATALOGIC

[Temp]. Status . Hait . Roading Phase: Phase Mode

Data Formatting : Message 1

2 Readng Prase 3 Good Read Setp 4.ata Fomating 5 Ouut setp e e o
- Temaa el (=4
OB NEQA O cuvccnames &
sacer TCP Server
= Output Data Format e o
2 an
P cenera setings Oa
Output Messages ey
e Event Type
) GosaReas
EXgvessage 2 NoRead
Diagnostic Messages Cose Rtoed Fiea A
Ghannels Output Dota Channels EeuTos ose Content -
Fieldbuses
Images Saving Condtions Messaget Reader TP Server ﬂ LS o &
Passthvough Configuration \ ;i . »
T - — [ .
i ﬂ Fting Moge \variabie Lengin -
[[10) e 0P sener Bsferced Latel Exvscted Coce 1 E
COU [ — =
@ A Ramore Lsageg of
Ranae Tatna o
Contguration events | Resutt Console Control ein
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INTERNAL NETWORK CONFIGURATIONS

Internal Network configurations (also called Master/Slave configurations), are designed
to collect data from several devices connected together in an ID-NET™ network and
send data output to the Host system.

DL.CODE has a Net Autoset feature for the Internal ID-NET Network which automatically
recognizes and assigns addresses to all connected Slave readers.

In order to automatically recognize the ID-NET Slaves, all devices must be physically
installed and electrically connected (including ID-NET network wiring).

The general procedure (also detailed in the following paragraphs) is to:

1.

Mount all the readers mechanically (refer to "Mechanical Dimensions" on page 43
and "Mounting And Positioning Matrix 220" on page 48) and electrically (refer to "ID-
NET Interface" on page 67) with factory default settings (Layout Type = Alone, Inter-
nal Network Role = Slave).

Run DL.CODE and verify that all the devices are discovered and shown in the
device list area.

Connect to the designated Master device in DL.CODE and open the Setup Internal
Network Configuration. You will be prompted to change the device to Master.
Click OK. The Slave units will automatically be recognized. See "Master Configura-
tion" on page 142.

Depending on the application, select Set Default Multidata Configuration or Set
Default Synchronized Phase Mode Configuration.

Connect to each Slave reader via Ethernet and set the Slave specific parameters
depending on the application type. Save each Slave specific configuration. See
"Multidata ID-NET Network Configurations" on page 144 or "Synchronized ID-NET
Network Configurations" on page 148.

For Synchronized networks Verify/Test network performance. See "Verify Master/
Slave Synchronized Configuration" on page 151.

Perform the Backup current Internal Network configurations procedure. See
"Backup" on page 154.
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Master Configuration

First start with the desired device to assign as ID-NET Master (current default setting is
Slave). Click on Setup Internal Network Configuration from the Task area.

| e Cewices

fia o Dreca it
oaeaE

| 1

| Dwvice Selection

B naaon ir2 27 e 30, waen
. S g

G-FEEL

i

Setwcsad Dirvice Chliits

1P Ak TEam Ha
Applcaton BN VRN 1 50 53-RO0
Leadar Vrpon & ]

Task $esectan

Dpen Device Configuration

T (e

LMK 172 37 104 451 Liserm
1300 172 37 1002 1. Mo
IR MAAEOM W7D 0T A0 28E NN

T2 3T it whd dairn

Pl M300 17227 10 v s

COATALOGIC

Y Drvacr Lint derwa
W S B b e s e

Ep————

W g Ehem e Coiillefparia s
) Frrambaion Pods

Prasentation Mode
L |
Setup Internal Network Configuration
a
Packirack Calibration
a
E Monitor Device
L
Wieb Monitor

W St unp Tt el Btk Cistdtagara s
W ok T s Ciorrticen

L

W o pscastor

You will be advised that the device role will be changed to Master.

- L T

Attention

Current device role is set to Slave. By pressing CK, device role will be changed to
Master. Make sure the selected device isn't installed on & Network where another
Master device is running.

QK I l Cancel

Click OK. The Net Autoset feature automatically starts to find Slave devices connected to
the ID-NET network of the Master.

Metwork Autoset il

Met Autoset Progress : 51 %
Connection Type: ID-NET

Cancel
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SOFTWARE CONFIGURATION

When finished, all the Slaves should have been correctly recognized. If not, verify all
device connections and power and then repeat the operation by clicking on the Start
Net Autoset button.

CEEEEEFEEELE ODATALOGIC

Batug el nal Netesn, Coafiguraton

Toes Sadammca
s GorAgUnsen Fan al” -
‘ et 2l ‘f@ Start Mot Autosst Repeat
s

Manage Configuration

R rd Ed (] B —
oo 1 OEER r—
|: ;] Set Default Multidata Configuration
=)
Right Click to add a Device St Detault Syncheonized Phase i
Wods Configuration

St Default Synchrenized Pack Track
Configuration

Depending on the application, select one of the Default Internal Network Configura-
tions: Multidata, Synchronized Phase Mode or Synchronized PackTrack.

Start Met Autoset

| Manage Configuration
M ultidata Set Default Multidata Configuration

Set Default Synchronized Phase
Mode Configuration

Synchronized

Set Default Synchronized PackTrack
Configuration

This selection will open a pre-configured job for the Master reader according to the
selection. Follow the specific application instructions in the following paragraphs.
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Multidata ID-NET Network Configurations

The Multidata ID-NET network communications between Master and Slave are man-
aged by the application job (configuration) using the pass-through feature. A pre-config-
ured job is loaded with the correct pass-through settings for both the Master and Slaves
when the Default Multidata Configuration is selected from the Internal Network Setting
feature.

1. Complete the configuration of all the application parameters (including Image Set-
tings) and save them to the Master with an application specific name.

Optionally, checking the Save on Slave Device box can be helpful to save all the current
individual Slave configurations with the new configuration name. This does not clone
any parameters. If not checked, Slave configurations will remain as Temp configurations
and you will be warned that changes to the Master have not been saved to the Cluster.

For Multidata configurations, the option to Clone Master configuration on Slaves must
not be checked.

GDATALOCGIC

) | Advanced Setup : DATAMATRIX

Manual Setup

| 4 Code Settings

. E\mage Settings 1

P eneralsetings - Gode Grading
[Bowmmarrx

A \mage Settings 2

P cenera setings - Code Grading
#[Bmage setings 3

P cenerai setings - Code Gracing

DATAMATRIX

Configuration Intemal Network View

Figure 101 - Saving Multidata Configuration to Master

The jobs must not be cloned because the Master and Slaves have different input/output
communication channels. The readers are also working independently from each other,
often on separate stations with different code reading requirements, different operating
modes, etc.
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2. Connect to each Slave reader via Ethernet (see note below), and set all the config-
uration parameters of each Slave device.

must be configured separately through DL.CODE. This is preferably done
through each device’s Ethernet TCP/IP channel. If Slave devices are not
connected to Ethernet you must temporarily (manually) connect them one
by one to perform Image Settings.

U NOTE: If necessary, Slave device photometric (Image Settings) parameters

Open the Slave specific application job, (it will either have the new name saved from the
Master or Temp depending on the Save on Slave Device selection).
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INTERNAL NETWORK CONFIGURATIONS

When the configuration opens, pause run mode and set all the application specific con-
figuration parameters (including Image Settings).

COATALOGIC

I LayoutType - Alore - Internal Network Role. SI'"I‘ Configuration Defaut. Status - Hat ; Reading Phse: Cortinuous

1 Image and Code Setings. 2 Readng Prase 3 Good Read Setip 4.Data Fomating

@ | Advanced Setup : Image Settings

Automatic Setup Manwal Seup
BNEDEER i ejojedalalv o o 2y
Geﬂe'a' Image Settings 5 Image Poiaris invarsion B
4 Code Settings ] Exposure Tie ws) | o
+ [ mage setings J in [ LS|
¥ G General Setings - Code Grading b, —— o =
[E3oaramarrix

[veny Fign-Power Stoves -

™
Eoton

mage - Sewp 1
L ET

Result

configuration

Verify the focus and decoding with the capture image button.

3. Now save them to a new Slave specific application '|ob1.

an

OGDATALOGIC

Configuration - Default. Status : Halt; Reading Phase: Continuous. ~) | Advanced Setup : Image Settings.

BIEEEER OOREEE > o [

B rmsome ‘ w8
<[Emage setings = I e
P enera setings - Cose Grasing po— & =
[23oaramatrix Interal Lontng [Very High-Power Strobed 7

[ .;.E:::’“m 1
Figure 102 - Saving Multidata Configuration to Slave 1
Repeat this procedure for each Slave device until the entire network is configured.

1. If Save on Slave Device was selected when saving the Master configuration, an application

job with the same name (but with all Slave specific configuration parameters), has been saved

to the Slaves. No parameters have been cloned from the Master. There are no common param-

eters managed by the Master for Multidata configurations.

PRODUCT REFERENCE GUIDE 146



SOFTWARE CONFIGURATION

The following screenshots show the pass-through configuration settings.
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Synchronized ID-NET Network Configurations

The Synchronized ID-NET network communications between Master and Slave are inter-
nally managed by the application software. A pre-configured job is loaded with the Syn-
chronized Layout Type and the correct Operating Mode for both the Master and Slaves
when either the Phase Mode or PackTrack Configuration is selected from the Internal
Network Setting feature.

1. Complete the configuration of all the application parameters (including Image Set-
tings) and save them to the Master with an application relative name and with the

option to Clone Master configuration on Slaves.

Options Device

Documentation Help

2 J 2. Jue Jun QLY o<

GOATALOGIC

Layout Type - Alone ; Internal Network Role : Master : Configuration : [Temp]; Status : Halt; Reading Phase: Phase Mode

1. Image and Gode Settings

2. Reading Phase

SODATALOGIC

BERM@ME.

Genelal Image Settings

4 Code Settings
4 Image Settings

General Settings - Code Grading

[[conerzs

Configuration Internal Network View

3. Good Read Setup

4. Data Formatting

n u ® [E8 save Configuratien on Device
N

® Save New Configuration (Enter Configuration Name)

Result  Console

|configuration 240726101803

Overwrite an existing configuration

Set as Startup Configuration
[[] Save on Slave Device

Clone Master Configuration on Slaves

oK

Cancel

Test Mode Data

Advanced Setup : CODE128

Automatic Setup Manual Setup
Code Symbology Setup A
Code Type CODE128 -
Identical Codes O
Grey Level Calibration [

Code Color Black -
Code Orientation Both -

Advanced Box Improvement []

Subpixel Decoding Improvement [ |

Digit |Medium |z
Code Aspect Rafio  |Standard -
Quiet Zone |

Start/Stop Characters TX [ ]

Characters TX O

Code Filters v
Image Processing Order v
Code Localization Box »
Control Help.

Figure 103 - Saving Synchronized Phase Mode Configuration to Master
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2. Connect to each Slave reader via Ethernet (see note below), and set the Slave spe-
cific parameters.

must be configured separately through DL.CODE. This is preferably done
through each device’s Ethernet TCP/IP channel. If Slave devices are not
connected to Ethernet you must temporarily (manually) connect them one
by one to perform Image Settings.

U NOTE: If necessary, Slave device photometric (Image Settings) parameters

Open the cloned application job.
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When the job opens, pause run mode and configure the Slave specific parameters.
These depend on the application and include the following:

e photometric parameters (Image Auto-Setup feature in the Advanced Setup —
Image Settings step)

e Acquisition Trigger Delays necessary to avoid lighting interference between adja-
cent or oppositely positioned readers (Reading Phase step)

e Images Saving if used (Data Formatting step)
e Encoder Sensor: if used, (for all Slaves, the Encoder Type must be set to Internal)
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m Verify the focus and decoding with the capture image button.

3. Now save them, overwriting the cloned application job®.
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Figure 104 - Saving Synchronized Phase Mode Configuration to Slave

Repeat this procedure for each Slave device until the entire network is configured.

See "ID-NET Synchronized Network" on page 94 for an example.

1. An application job with the same name as the Master's has been cloned to the Slaves. Each
Slave can have its own Image Settings parameters saved in its own copy of the application job.
Common parameters managed by the Master such as Operating Mode cannot be modified in
the Slave jobs and are shown in dark gray.
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Verify Master/Slave Synchronized Configuration

From the Master configuration, run the application and monitor the output data from
the DL.CODE Console or a configured channel terminal.

If necessary, as a troubleshooting tip, you can temporarily apply the Reading Mask field
in place of each Code Content field to verify if all devices are reading. To do this:

1. Connect to the Master device via Ethernet and from the Data Formatting step,
change each Expected Code Field Type from Code Content to Reading Mask.

File Options Device Documentation Help
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i = Header [ss &
mage and Code Setiings 2. Reading Phase 3. 6ood Read Setup 4. Data Formating 5. Output Setup
- _ —— Temminator [<CRo<tF- B
ZEOEEE  NEO = :
Reader TCP Server
4 Output Data Format T
[General Settings
4 Output Messages EventType ~
Elaiessage 1 Good Read
No Read
Code Related Field v
Diagnostic Messages Custom Field v
Channels Qutput Data Channels Code Related Field S
Images Saving Conditions “‘g‘ Message! - 9 Reader TCP Server E
Passthrough Configuration Good Read Reading Mask Format | ASCII
v Reading Mask Order | Master on Ri
B Message o =
Locel o Read [
Aux
Local Mutiple Read |7 =]
Filling Mode |variable Lengtn |
Referenced Label [BxpectedCode 7~ |9
Cutting Patem Type | Simple -
Remove Leading [ 0
Remove Trailing [ 0
Configuration Internal Network View Events | Result Consale Control Help

2. Run the application and monitor the output data from the DL.CODE Console or a
configured channel terminal.

Flo  Opons  Device  Documenaton  Help
BEAE QQe COATALOGIC
| Layout ype - Synchvonized . ntermal Network Role - Master | Configuration - [Temp; Status - Halt, Reading Phase: Phase Wode ~) | Data Formatting : Message 1
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mage and Code Sefings 2. Reading Phase 3. Good Read Setup 4 Dals Formaiting 5. Ouiput Setup
Temminator [<CReetF> =3

=m0 NS[e]oea] /1)) [ .

4 Output Data Format [ Reader TCP Server
reall; Message 1 Field [ Main
General Settings

O Awc

4 Qutput Messages Event Type a

F¥3essage 1 Good Read

No Read

Raqviessage 2 Cote Related Field v
Diagnostic Messages Custom Field v
ChanTElS 0772612024 10.39:14: -Code128 - - - Code39 R —— o
Fieldbuses 0772612024 10:39: -Code128 - - - Code39 Output Data Field Type |Reading Mask =

mdes Sevind Condiion 0772612024 10:39:18: Code128- - - Code39
Passthrough Configuration -

Reading Mask Format ~ |ASCII

0712612024 10-40: 00000000000000000000000000000011 - - - 0000000000000000000000000000001

077262024 10:40:16:201 AM ~000000000000000000000000000000'1 - - - 00000000000000000000000000000001 i S |
0772612024 10-40-18:201 AM > <STX~00000000000000000000000000000011 - - - 00000000000000000000000000000001 sz [<can B
Local Multiple Read \ ? “3
Filing Mode Variable Lengin -
Referenced Label [BeeedCodsys W

Cutling Pattern Type |Simple

Remove Leading |

Remove Trailing |

Configuration Internal Network View Events | Result Console Control Help
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INTERNAL NETWORK CONFIGURATIONS

The Reading Mask shows which device reads which Expected Code. The mask is com-
posed of a fixed 32-character string (0=No Read or 1=Read) representing the 32 possible
readers in an ID-NET network. By default the Master is the last character in the string
(Master on Right) but this can be changed. The Slaves are shown adjacent to the Master
in order (1 to 31), by default from right to left.

Example: Master + Slave 1 = 00000000000000000000000000000011

The figure above shows that both the Master and Slave 1 are reading Code 128 while
only the Master is reading Code 39.

3.

After verifying correct functioning of the reading devices, return the Expected

Code fields from Reading Mask to Code Content.

If you haven’t made any other changes you can exit without saving. Otherwise,
save the Master device configuration overwriting its previous one, making sure to
save without Clone Master Configuration on Slaves, otherwise the Slave configu-
rations will be overwritten.

To view the connected Slave configurations:

1.
2.
3.
4.

Click on the Internal Network View tab at the bottom of the screen.

Open the Master branch by clicking on the arrow to the left of the Master icon.

Select any slave. Wait for the configuration to load.

Click The Configuration tab at the bottom of the screen.

By selecting the various configuration steps above you can visualize the slave configura-
tion.

File

Documentation

Options Device

Help

CEEEEEEFEFEE

COATALOGIC

Layout Type - Syncnmmzeul Internal Network Role - Slave 1I Configuration - [Temp]. Status - Halt ; Reading Phase: Phase

1. Image and Gode Settings 2

6ing Phase

Internal Network View

M220X 352-010 10.239.6ff 22 M220X-Spring-T¢
Device Description

Network Address. 1
SN G24B40679
Device Description

3. Good Read Setup

4. Data Formatting

Image

5. Output Setup

Configuration I

Internal Network View I
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Advanced Setup : CODE3%

Automatic Setup Manual Setup

Code Symbology Setup =

|cope3g -

Identical Codes 1)

Code Type

Grey Level Calibration [ ]

Black -
Code Orientation  |Both -

Code Color

Resul

Test Mode Data

Advanced Box O
‘Subpixel Decoding Improvement [

Code Aspect Ratio | Standard -

Quiet Zone O

Standard =

Code 32 Decoding []

Characer Set

Check Digit Status [ ]

Code Filters v
Image Processing Order v

Code Localization Box v

Control Help

NOTE: You can modify some Slave Synchronized parameters from this view

but you cannot save them here.

To save changed slave parameters here, you must click on the Master and
Save the configuration overwriting it, making sure to select Save on Slave
Device but without Clone Master Configuration on Slaves, otherwise all the
Slave configuration parameters will be overwritten by the Master configu-

ration.
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SOFTWARE CONFIGURATION

BACKUP AND RESTORE THROUGH DL.CODE

DL.CODE allows Backup and Restore to be performed to/from the configuration PC via
file or to an external storage device such as BM100.

It can be performed for Single Reader and Internal Network (Master/Slave) configura-
tions.

Backup and Restore functions allow performing Complete Configuration and Environ-
ment parameter storage for Single Reader and ID-NET (Master/Slave) network devices
as well as device firmware. Backup and Restore can be applied to any reader connected
through a device having external backup memory, regardless of the reader's network
configuration.

NOTE: The Restore function is supported only when replacing devices with
the same part number. It is not allowed to Restore the parameters storage,
in case of device replacement between different models.

Backup to and Restore from external device is supported by DL.CODE for all reading
devices when connected to:

e CBX+BM100
e QLM-Series Gateways

NOTE: Before executing a Backup to a BM100 backup module make sure
the Write Protection switch is set to Unlocked.

GODATALOGIC

~) | Advanced Setup : DATAMATRIX

Halt, Reading Phase: Phase Mode

juration_240718226710; Status.

Manual Setup

FJcerera Setings - Code Grading

[Bowmmiri I
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BACKUP AND RESTORE THROUGH DL.CODE

Backup

To perform a Backup:

1. From the DL.CODE Device menu, select either Single Reader Backup (to file on
PC); or Backup to external storage device.

NOTE: For ID-NET network Backup, select the Backup current Internal Net-
work configurations selection.

You will be reminded that configuration in temporary memory will not be saved so you
should save the configuration to the reader before performing Backup.

Temporary configuration will be not included in the backup. Do you want to
proceed?

Yes I [ Mo

If you are performing a backup to a file you will be asked whether to include the firm-
ware or not.

Backup

Do you want to include firmware?

Yes I [ Mo

Device backup. Please wait....

Backup to external storage device. Please wait ..

At the end of the backup, DL.CODE shows a message indicating successful completion.

Attention

Cperation completed successfully!

T
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Restore
To perform a Restore:
1. From the DL.CODE Device menu, select either Single Reader Restore (from file on
PC); or Restore from external storage device.
NOTE: For ID-NET network Restore, select the Internal Network replace-
ment selection.
FRestore from external storage device. Please wait...
! _— |
If restoring an ID-NET network though the Master, this may take a few minutes.
At the end of the restore, DL.CODE shows a message indicating successful completion.
Attention
Restare procedure completed successfully. The device will restart in order to apply
changes!
Replacement

CAUTION: The replacement device must be the exact same model as the
device it is replacing, i.e. both devices must have the same part number.

The Restore function also provides easy and secure Single Device Replacement:
1. Remove the device to be replaced.

2. Connect the new device (make sure the new device has been previously set to fac-
tory default).

3. Run the Restore procedure by selecting either Single Reader Restore (from file on
PC) or Restore from external storage device item (see: Restore procedure).

NOTE: In case of Backup or Restore operation failures, error messages will
be displayed in the Monitor Diagnostic pagen.
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RESTORE DEFAULTS

The device parameters are divided into two main classes, Configuration and Environ-
ment which are affected differently by the Restore Defaults commands.

e The Configuration parameters are the ones set in the various steps of the configu-
ration process and are specific to each application. When multiple configurations

(jobs) are saved on a single device, these parameters can be different from one
configuration to the next.

e Environment parameters regard the device Identity and Position in a Network
(Ethernet, ID-NET, etc.) and are not influenced by the Default (or any other) Con-
figuration present in memory.

Restore Default Startup Configuration

The Default configuration is always present on the reader and in fact it is not modifiable

and cannot be deleted. It can always be restored by simply selecting it from the Open
from Device configuration list.

E Open Configuration fram Devies o S
I-EDEU.,!'.
=¥ Phage Mode x

¥ et as Startup Confaguration I

| ok | Canced

The same action can be performed from the Device menu >Backup/Restore > Restore
Defaults > Restore Default Startup Configuration. The Default Configuration will be set
to run at startup and the reader will be reset.

SGDATALOGIC

juration_240718225710; Status - Halt: Reading Phase: Phase Mode

3. Good Read Setup. 4DamFomatig  5OupitSewp

@
BIEL:
P ceneral image | @

~ Cote setings
«[Blimage setrgs
P ocnert setungs - Code Grang I

Eosmvarrix \

Any previously saved configurations on the device will remain in memory, but the
Default configuration is set as the startup configuration.
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Restore Default Environment

Restore Default Environment returns all Environment parameters to their factory
default settings. The default IP address will be restored as well as all the parameters
managed in the Device Environment Configuration window.

Restore Factory Defaults

Internal Network Role

Internal Network Baud Rate

Master Device Type

|Slave

5]

iﬁBOKb

|Matrix Device

B8 Device Environment Configuration =‘ [
Device Name ‘Ma:r\x ‘ 7
Startup Configuration ‘Derau\: | "
About Device... ~
Device Model [ M220 382.010 1.2MF DPM-R 7MM |
Application SW Version ‘ 1.6.0.371-BETADS ‘
Configuration Schema Release [1384 |
Boot SW Version ‘ ND ‘
Loader SW Version [42545 |
Recovery SW Version ‘ ND ‘
VL Version “"_5.“.\3—‘U.5353'64'3 10 ‘
MVL Version [223 IE
Ethemet Settings -~
MAC Address ‘ 00:07-BE:05:EE'58 ‘
Use DHCP ]
IP Address 192 168 3 100
Subnet Mask 255 255 255 1]
Gateway Address o 0 0 o
DN8 1 Address o 1] 0 o
Keep Alive Timeout (ms) | 5000 %
Internal Network Settings s
Reading Point Address | 0 %

Gancel

The Factory Default static IP
address for all Matrix N Family
readers is:

IP Address = 192.168.3.100

Any previously saved configurations on the device will remain in memory, but the
Default configuration is set as the startup configuration.

In order to return a device to its absolute Factory default parameters (for example
device replacement) it is necessary to use the Restore Factory Defaults command. You
will be prompted to confirm.

All Environment parameters will be restored to Factory default values and any existing
configurations stored on the device will be erased. The device will be reset and there-
fore start in run mode with the factory default configuration.
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DIAGNOSTIC ALARMS

DIAGNOSTIC ALARMS

By using the DL.CODE Monitor functions from the File menu (or Monitor icon), you can
===m get information about diagnostic alarms. Any alarms will show up as warning lights on
the alarm panel.

M

OGDATALOGIC

Figure 105 - Diagnostic Alarms
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SOFTWARE CONFIGURATION

STATISTICS

M

Statistics on the reading performance can be viewed by enabling the Statistics panel
from the DL.CODE Monitor item selected from the File menu (or Monitor icon).

Optio

QEHEE = s ¢ GDATALOGIC

Monitor: Default ; Status : Halt

B0s

T —— ——
| tomber o Ducoded Cooe ki)

[ Cesrecon] | 166%

T 00%

T 00%

Image Setup.

image Setings
Code Setings

Daagnosiic Alarms Result Console

Figure 106 - Reading Statistics

The enabled Statistical Counters can be selected from the Device>Settings>Configura-
tion Settings menu.

& k]
E Configuration Settings @Eﬂ

Configuration ~
Configuration Name | Default Configuration |
Configuration Version | 1242 |
Statistics A
Session (Num. Reading
Phases) L 1000 %
Enabled Counters i ] Elapsed Time (sec) b=
Eij Phase On Count
!D Pack Count L
[T walid Code Count
|[C] Reading Phase Count
ED Trigger Overrun Count =
| @ Number of Decoded Codes

O =

Encoder Errors Count

| [C] Mumber of Spurious Phases
| @] Good Read Count

|[@] Partial Read Count

| | No Read Count

¥] Muitiple Read Count
| [F] Successful Collection Count
|[C] Failed Collection Count -
WebSentinel Configuration v
SC5000 Configuration v
Crisplant Configuration ~
Status | Disabled Wil
Cancel | I OK |
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BM150 DISPLAY MODULE CONFIGURATION AND MESSAGES

BM150 DISPLAY MODULE CONFIGURATION AND MESSAGES

The BM150 display module is an optional accessory for the CBX500 connection box.
Although independent, it is an extension of the reader's HMI Interface, so through its
keypad it provides execution of HMI features such as Test, Focus/Locate, Calibration and
Code Setting. It also displays device status information, reading results, diagnostic and
network messages. Since it connects through the BM100 backup memory module, it
provides access to Backup and Restore features through its Extended menu.

Configuration Through DL.CODE

BM150 must be detected through the BM100 backup memory module at power-up/
reset and this is done through a command setting in DL.CODE. By connecting the reader
to DL.CODE the following parameters can be managed.

In the Device>Settings>Settings>Maintenance window:

e Enable BM100 Detection
Checked (Enabled): the BM100 backup memory module will be detected on
power-up/reset; therefore the BM150 display module (if present), will also be
enabled.
Unchecked (Disabled): the BM100 backup memory module will not be detected
on power-up/reset; therefore the BM150 display module (if present), will also not
be enabled.

e BM150 Display Layout (Master Only)
Reading Mask Only: the Reading Mask screen is sent to the BM150 display.
Reading Mask/Device State: the Reading Mask/Device State screen is sent to the
BM150 display.
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Accessing the HMI Interface Through Keypad and Display Menu

Through its keypad and display, the BM150 provides a remote extension of the reader's
HMI Interface. The HMI default menu items can be accessed as well as the View menu
for Master devices and the Extended menu for Backup and Restore functions.

Up Enter  Down
Figure 107 - BM150 Keypad

To enter the Main Menu press the Up and Down buttons simultaneously.

The menu structure is shown below.

Main Menu
e [Exit] (exits HMI Interface menu)
e Test Mode (performs Test mode)
e Focus/Locate (performs Focus function: turns on LED pointers)
e Calibration (performs Setup function)
e Code Setting (performs Learn function)
e Match Code Tra (Training: allows to read a code and store it as the Match code)

View Menu (Master Only)

e [Exit] (returns to Main menu)
e Standard (displays the Standard Reading Results screen during run mode)

e Reading Mask (displays the Reading Mask or Reading Mask/Device State screen
during run mode) depends on the selection in DL.CODE see par. Configuration
Through DL.CODE.

e Network State (displays the Network State screen during run mode)

Extended Menu
e [Exit] (returns to Main menu)

e Backup (performs Backup - uninterruptible)
e Restore (performs Restore - uninterruptible)
e Erase (erases the backup configuration in external memory - uninterruptible)

To move through the list press and release the Up or Down key.

To select an item or enter a submenu, press and release the Enter key. After executing
an HMI function the display shows a result message and then automatically exits from
the menu structure.

To exit a menu manually, press and release the Enter key at the [Exit] item or press the
Up and Down buttons simultaneously.

To exit from a running HMI function, press the Up and Down buttons simultaneously.
These functions will also exit upon their configured timeout.
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BM150 DISPLAY MODULE CONFIGURATION AND MESSAGES

NOTE: When the HMI Interface is entered from either the Local Device
(reader) or Remote Device (BM150), the key(s) on the other device are dis-
abled.

NOTE: When the reader is connected to DL.CODE, access to the BM150 HMI
Interface is disabled.
B NOTE: The “Reset Reader to Factory Default Environment” function of the

HMI Interface is only available on the local device (reader), and not on the
BM150.
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Display Messages

The following examples of Remote Display messages are given to help interpret the
information reported. The content of these messages depends on the connected reader.

Welcome Message

M = scanner model

K = software — STD=Standard, SS =Special

V = software version

R = Device Network Type — MUL=Multidata, SYN=Synchronized, ALN=Alone

N = Device Network Setting — M00O=ID-NET Network Master, Sxx= ID-NET Network Slave
address, Null string= Alone (no network)

D = device serial number
A = Ethernet IP Address

Test Mode Results

A = reading percentage from 000 to 100%.

Z = code content.

Calibration (Setup) Results

X = exposure value (in us).
G = gain value

Code Setting (Learn) Results

X = recognized code symbology.
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Diagnostic Alarms

Diagnostic error messages are sent to the BM150 display as numeric Alarm Codes, (even
if Failure Messages are selected for data transmission the numeric Alarm Code is sent to
the display).

X =numeric Alarm Code (see below for the list of Alarm Codes)
R = Device Network Type — MUL=Multidata, SYN=Synchronized, ALN=Alone

N = Device Network Setting — M00=ID-NET Network Master, Sxx= ID-NET Network Slave
address, Null string= Alone (no network)

Alarm Code Description

1 Slave No Reply

b4 Slave Address Duplication

171 Protocol Index Failure

185 Backup Memory Communication Failure
187 Wrong Rotary Switch Selection
189 Fieldbus Communication Failure
191 Fieldbus Type Mismatch

193 Fieldbus Configuration Error
195 Fieldbus DHCP Problem

201 No XRF Slave(s) Detected

Slave Node Alarms (Master only)

X = slave node number (1-31)
R = Device Network Type — MUL=Multidata, SYN=Synchronized

Network State (Master only)

M = Master diagnostic condition; S = Slave diagnostic condition:

* = scanner OK

- =scanner not detected at startup

? =scanner detected at startup but not responding to diagnostic polling

! = scanner diagnostic error
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Standard Reading Results

A = reading result — Good Read, Partial Read, Multiple Read
X = code content
Y = number of codes read

Reading Mask Only (Master Only)

X = code content (or "No Read" or "Multiple Read")

Y = Good Read, No Read, Multiple Read and Partial Read counters on the last 100 codes
read (%)

S = Reading Mask for Stand Alone or Master plus Slave readers 1 - 15
(0 =No Read, 1 = Good Read, M = Multiple Read)

T = Reading Mask for Slave readers 16 - 31

(0=No Read, 1 = Good Read, M = Multiple Read)

Reading Mask/Device State (Master Only)

X = Recognized code label data (or "No Read" or "Multiple Read")

Y = Phase Counter (range: 0000000 to 9999999)

Z = Good Read or Multiple Read counters (%)

S = Reading Mask for Stand Alone or Master plus Slave readers 1 - 15
(0=No Read, 1 = Good Read, M = Multiple Read)

U = Diagnostic condition for Stand Alone or Master plus Slave readers 1 - 15:
* = reader OK

- = reader not detected at startup

? = reader detected at startup but not responding to diagnostic polling

! = reader diagnostic error
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BM150 Backup and Restore Procedure

The Backup and Restore functions are valid for any application layout type (point-to-
point, network, etc.) using CBX500 connection boxes through the BM100 Backup mod-
ule (required accessory for BM150 installation).

The Backup and Restore functions are managed through the BM150 display and keypad
and therefore are disabled at the BM100 Backup/Restore button.

If it ever becomes necessary to replace the reading device it can be quickly configured
through the restore procedure.

BM150 provides complete backup and restore functions (Configuration and Environ-
mental parameters) with the following difference:

For Single Readers or individual ID-NET Slaves:

e Backup and Restore functions provide parameter storage including all configura-
tion jobs present on the reader.

For Master Readers in ID-NET Master/Slave networks:

e Backup and Restore functions provide parameter storage of only the Startup Con-
figuration for the Master and all Slaves present in the network.

CAUTION: For Master/Slave networks any other configurations (jobs)
stored in the device memory will not be backed up. Therefore upon a
restore, all jobs other than the startup configuration will be overwritten
(erased). It is strongly recommended to save all configurations to backup
files.

The Slaves must always be configured with the same network baudrate as the Master
for correct functioning including performing Backup and Restore procedures.

Backup and Restore functions cannot be interrupted once started.

To perform Backup

1. Make sure the Write Protection switch on the BM100 is unlocked.
2. Select the Backup item from the Extended menu and press the Enter key.

3. When the procedure is complete a message appears on the display showing the
results (Backup OK 1 File Saved or an error message).

4. Setthe Write Protection switch to locked.

To perform Restore

1. Select the Restore item from the Extended menu and press the Enter key.

2. When the procedure is complete a message appears on the display showing the
results (Restore OK 1 File Restored or an error message).
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CHAPTER 8
MAINTENANCE

CLEANING

Clean the lens cover periodically for continued correct operation of the reader. See
"Introduction” on page xiii.

Dust, dirt, etc. on the lens cover may alter the reading performance.
Repeat the operation frequently in particularly dirty environments.

Use soft material and alcohol to clean the lens cover and avoid any abrasive substances.
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CHAPTER ¢
TROUBLESHOOTING

GENERAL GUIDELINES

When wiring the device, pay careful attention to the signal name (acronym) on the
CBX100/500 spring clamp connectors (Chapter 4, Electrical Connections). If you are
connecting directly to the Matrix 220 M12 17-pin connector, pay attention to the
pin number of the signals (Appendix A, Technical Features).

If you need information about a certain reader parameter you can refer to the
DL.CODE help on line. Connect the device and click on the link to the parameter
you’re interested in.

If you’re unable to fix the problem and you’re going to contact your local Datalogic
office or Datalogic Partner or ARC, we suggest providing (if possible): Application

Program version, Parameter Configuration file, Serial Number and Order Number
of your reader. You can get most of this information while DL.CODE is connected to
the reader.

Troubleshooting Guide

Problem Suggestion

DL.CODE
Installation:
Autorun or Start.hta

Check Windows settings to see if Autorun is disabled.

Associate the file type .hta with the Microsoft HTML Application
host mshta.exe in Windows\System32.

doesn’t run
Is power connected?
If using a power adapter (like PG6000), is it connected to wall
outlet?

Power ON: If using rail power, does rail have power?

the “POWER" LED is If using CBX, does it have power (check switch and LED)?

not lit. Check if you are referring to the M12 17-pin connector or to the

CBX spring clamp connectors.

Measure Voltage either at pin 1 and pin 2 (for 17-pin connector)
or at spring clamp Vdc and GND (for CBX).
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Troubleshooting Guide

Problem

Suggestion

One Shot or Phase
Mode using the
Input 1 (External
Trigger) or Input 2:
the "TRIGGER” LED is
not blinking while the
External Trigger is
switching.

Check if you are referring to the 17-pin connector or to the CBX
spring clamp connectors.

Is the sensor connected to Input 1 or Input 2?
Is power supplied to the photo sensor?

For NPN configuration, is power supplied to one of the two I1 or
12 signals (A or B)?

For PNP configuration, is one of the two I1 or |2 signals
grounded (A or B)?

Are the photo sensor LEDS (if any) working correctly?
Is the sensor/reflector system aligned (if present)?

On the Reading Phase step check the Input 1 or Input 2 Deboun-
cing Time parameter setting.

On the Reading Phase step check the settings for Acquisition
Trigger, Reading Phase-ON, and Reading Phase-OFF parame-
ters.

One Shot or Phase
Mode using serial
trigger source:

the "TRIGGER” LED is

On the Reading Phase step check the settings for Acquisition
Trigger, Reading Phase-ON, and Reading Phase-OFF parame-
ters.

Are the COM port parameters (Baud Rate, Parity, Data Bits, Stop
Bits) correctly assigned?

On the Reading Phase step check the settings of Acquisition

not blinking. Trigger String, Reading Phase-ON String, and Reading Phase-
OFF String parameters.
Is the serial trigger source correctly connected?

Phase Mode:

the "TRIGGER” LED is
correctly blinking but
no image is displayed
in the DL.CODE win-

dow.

Is the Phase frequency lower than the maximum frame rate?

Continuous Mode:

the "TRIGGER" LED is
not blinking.

Verify the correct software configuration settings.

Any Operating
Mode:

the "TRIGGER” LED is
correctly blinking but
no result is transmit-
ted by the reader at
the end of the reading
phase collection.

Check the Code Collection parameters on the Reading Phase
step and the Data Formatting parameters on the Data Format-
ting step.

Image not clear:

verify the Focus procedure

Image focused but
not decoded:

verify the Calibrate Image Density procedure.
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Troubleshooting Guide

Problem Suggestion
Run the Rapid Configuration procedure in Chapter 1, Rapid Con-
figuration.
Position the reader as described in "Mounting And Positioning
Matrix 220" on page 48 and through DL.CODE:
. Tune the Acquisition Delay on Trigger, if the moving code is out
Reading: of the reader field of view;

the reader always
transmits the No Read
Message

Set the Continuous Operating Mode if no external trigger source
is available;

Tune the Image Settings to improve the code image quality;

Check the parameter settings in the Advanced Setup step:
2D Codes, 1D Codes, and Postal Codes;

View the full resolution code image to check the printing or
marking quality.

Communication:
reader is not trans-
mitting anything to
the host.

Is the serial cable wiring correct?

If using CBX, be sure the RS422 termination switch is OFF.
Are the host serial port settings the same as the reader serial
port settings?

In DL.CODE Device menu > Settings > Settings > LED Configu-
ration, the COM LED Function can be configured to indicate
Main Serial Port TX or Main Serial Port RX.

Communication:

data transferred to the
host are incorrect,
corrupted or incom-
plete.

Are the host serial port settings the same as the reader serial
port settings?

In the DL.CODE Data Formatting step check the settings of
Header and Terminator String parameters.

In the DL.CODE Data Formatting step, check the various Mes-
sage Field parameter settings.

Configuration:

cannot access envi-
ronment parameters
in DL.CODE
(Device>Settings>Set-
tings menu item is

grey)

Are you using the Installer - Expert User level? If not change it
in the Options>Change User menu.

How do | obtain my
reader Serial Num-
ber?

The reader Serial Number consists of 9 characters: one letter, 2
numbers, another letter followed by 5 numbers.

The reader Serial Number is printed on a label that is affixed to
the case or connector block of the reader.

The Serial Number is also visible from the DL.CODE Device List
Area.

How do | obtain my
reader Order Num-
ber?

The reader Order Number consists of 9 numbers.

The reader Order Number can be obtained by comparing the
Device Model (in DL.CODE Device Menu > Settings > Settings >
About Device) with the product models page on the Datalogic
website.

SODATALOGIC
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APPENDIX A
TECHNICAL FEATURES

ELECTRICAL FEATURES

Power 3xx-x1x models 3xx-x4x models

Supply Voltage 10 to 30 Vdc 48 Vdc
3xx-01x: 0.40 - 0.14 A (4.2W)

Max Consumption 3501 Tx: 0.50 - 0.17 A (5.1W) 0.10A (4.8W)

Communication Interfaces

Main: RS232, RS422 Full-duplex 2400 to 115200 bit/s

Auxiliary: RS232 2400 to 115200 bit/s

ID-NET Up to 1 Mbaud

Ethernet (Built-in) 10/100 Mbit/s

subborted aplication brotocols TCP/IP, UDP, FTP, EtherNet/IP, Modbus TCP, PROF-
PP PP P INET-10, OPC UA

Inputs

) Opto-coupled and polarity insensitive
Input 1(External Trigger) and Input 2

Max. Voltage 30 Vdc
Max. Input Current 10 mA
Outputs !

NPN or PNP short circuit protected;
Output 1, 2and 3

VOUT (ILOAD =0 mA) Max. 30 Vdc
VOUT (ILOAD =100 mA) Max. 3Vdc
ILOAD Max. 100 mA

1. when connected to the CBX connection boxes the electrical features for Output 1 and 2 become
the following:

Opto-isolated; Vg =30 Vdc max.; Icg =40 mA continuous max.; 130 mA pulsed max.;
VCE saturation = 1 Vdc max. @ 10 mA; Pp =90 mW Max. @ 50 °C ambient temp.
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OPTICAL FEATURES

Image Sensor CMOS sensor with Global Shutter
Image Format 1.3" 1.2 M pixels

Frame Rate 45 frames/sec.

Pitch +35°

Tilt 0°-360°

LED Safety to EN 62471

Focal Length 7 mm, 12 mm

Lighting System Internal Illuminators
Aiming System Dual LED Pointers

Min. reading distance 40 mm

7 mm models (3x2-0xx): 400 mm
Max. reading distance 12 mm models (3x5-0xx): 600 mm
*except DPM models 38x-0xx and 39x-0xx: 300mm

ENVIRONMENTAL FEATURES

Operating Temperature ! -10to 50 °C (14 to 122 °F) 2
Storage Temperature -20to 70 °C (-4 to 158 °F)
Max. Humidity 90% non condensing
Max. Acceleration during operation 10g
Vibration Resistance T4mm®@ 2to 10 Hz; 1.5 mm @ 13 to 55 Hz;
EN 60068-2-6 2 g @ 70 to 500 Hz; 2 hours on each axis
Bump Resistance 30g; 6 ms;
EN 60068-2-29 5000 shocks on each axis
Shock Resistance 30g; 11 ms;
EN 60068-2-27 3 shocks on each axis
: 4
Protection Class IP65 and IP67
EN 60529
Sulfur Gas Resistance According to ISO EN 60068-2-43

1. High ambient temperature applications should use metal mounting bracket for heat dissipa-
tion.

2. Operating temperature is:
- 0 to 50 °C (32 to 122 °F) for the following models: 937900034, 937900035, 937900036,
937900037, 937900038, 937900039, 937900040, 937900041, 937900042.
- 0 to 45°C (32 to 113°F) for the following models: Matrix 220 3xx-11x.

3. If the device detects 10 or more accelerations greater than 10g within 10 minutes, the “Exces-
sive Bumps Warning” diagnostic alarm is triggered.

4. When correctly connected to IP67 cables with seals. Cables must be completely tightened to
assure sealing. If ESD Safe or YAG Cut Filter accessory windows are used the device has an
IP64 Protection Class rating.
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TECHNICAL FEATURES

PHYSICAL FEATURES

Dimensions HxWxL

Std Matrix 220 connectors at 0° 78 x47 x 38 mm (3.1 x 1.9 x 1.5in)

Std Matrix 220 connectors at 90° 58 x 47 x 58 mm (2.3 x 1.9 x 2.3 in)

ESD Matrix 220 connectors at 0° 78 x47 x 43mm (3.1 x 1.9 x 1.7 in)

ESD Matrix 220 connectors at 90° 58 x 47 x 63 mm (2.3x 1.9 x 2.5 in)
Weight about 173 g. (6.1 0z.)

Material Aluminium with plastic protective window cover

SOFTWARE FEATURES

Readable Code Symbologies

1D and Stacked 2D Postal Digimarc Barcode
PDF417 Standard and Data Matrix ECC 200 Australia Post DWCODE™
Micro PDF417 (Standard, GS1and  Royal Mail 4 State
Code 128 (GS1-128) Direct Marking) Customer
Code 39 (Standard and Full QR Code Kix Code
ASCII) (Standard and Japan Post
Code 32 Direct Marking) ~ PLANET
MSI Micro QR Code POSTNET
Standard 2 of 5 MAXICODE POSTNET (+BB)
Matrix 2 of 5 Aztec Code Intelligent Mail
Interleaved 2 of 5 Digimarc Barcode ~ Swedish Post
Codabar
Code 93
Pharmacode

EAN-8/13 - UPC-A/E
(including Addon 2 and Addon 5)
GS1 DataBar Family
Composite Symbologies
Operating Mode Continuous, One Shot, Phase Mode
X-PRESS Human Machine Interface
Windows-based SW (DL.CODE) via Ethernet Interface

Configuration Methods Host Mode Programming sequences sent over Serial or
Ethernet TCP
interfaces

Parameter Storage Permanent memory (Flash)
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CODE QUALITY METRICS

Standard Supported Symbologies
ISO/IEC 16022 Data Matrix ECC 200

ISO/IEC 18004 QR Code

AIM DPM Data Matrix ECC 200, QR Code
ISO/IEC 15415 Data Matrix ECC 200, QR Code

Code 128, Code 39, Interleaved 2 of 5, Codabar, Code 93,

ISO/IEC 15416 EAN-8-13, UPC-A/E

USER INTERFACE

Power, Ready, Good; Trigger; Com, Status, Ethernet Network;
Good Read (Green Spot); No Read (Red Spot)
Keypad Button Configurable via DL.CODE

Beeper Configurable via DL.CODE

LED Indicators
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APPENDIX B
ALTERNATIVE CONNECTIONS

The connector pinouts and notes given in this appendix are for custom cabling applica-
tions.
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POWER, COM AND I/0 CONNECTOR FOR STANDARD MODELS

POWER, COM AND I/0 CONNECTOR FOR STANDARD MODELS

Figure 1 - M12 17-pin male Power, COM and 1/0 Connector

POWER, COM AND I/0 CONNECTOR PINOUT

1 Vdc Power supply input voltage +
2 GND Power supply input voltage -
Connector case CHASSIS Connecto_r case provides electrical connection to
the chassis
6 IMA External Trigger A (polarity insensitive)
5 1B External Trigger B (polarity insensitive)
13 12A Input 2 A (polarity insensitive)
3 12B Input 2 B (polarity insensitive)
9 01 Output 1 (NPN or PNP short cir-
8 02 Output 2 cuit protected
16 03 Output 3 and software program-
mable)
14 RX Auxiliary RS232 RX
4 X Auxiliary RS232 TX
7 ID+ ID-NET network data +
15 ID- ID-NET network data -
RS232 RS422 Full-Duplex
17 Main Interface X T
i (SW Selectable) RX “RX+
12 - TX-
10 - *RX-

* Do not leave floating, see "RS422 Full Duplex Interface" on page 66 for connection details.

In order to meet EMC requirements:

e connect the reader chassis to the plant earth ground by means of a flat copper
braid shorter than 100 mm;

e connect your cable shield to the locking ring nut of the connector.
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ALTERNATIVE CONNECTIONS

COM AND TRIGGER CONNECTOR FOR PoE MODELS

Figure 2 - M12 5-pin male COM and Trigger Connector

COM AND TRIGGER CONNECTOR PINOUT

1 ITA External Trigger A (polarity insensitive)
2 RX RS232 AUX Serial Receive data signal
3 X RS232 AUX Serial Transmit data signal
4 1B External Trigger B (polarity insensitive)
5 GND RS232 AUX Serial Reference

In order to meet EMC requirements:

e connect the reader chassis to the plant earth ground by means of a flat copper
braid shorter than 100 mm;

e connect your cable shield to the locking ring nut of the connector.
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ON-BOARD ETHERNET CONNECTOR

ON-BOARD ETHERNET CONNECTOR

Standard Models

A Standard M12 8-pin X-Coded female connector is provided for the on-board Ethernet
connection. This interface is IEEE 802.3 10 BaseT and IEEE 802.3u 100 BaseTx compliant.

SODATALOGIC
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Figure 3 - M12 X-Coded Female Ethernet Network Connector

ON-BOARD ETHERNET NETWORK CONNECTOR PINOUT

TX+
TX-
RX+
RX-
nc
nc
nc
nc

Transmit data +
Transmit data -
Receive data +

Receive data -

Not Connected
Not Connected
Not Connected
Not Connected
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ALTERNATIVE CONNECTIONS

Power over Ethernet (PoE) Models

A Standard M12 8-pin X-Coded female connector is provided for the on-board Power
over Ethernet connection. This interface is IEEE 802.3 10 BaseT and IEEE 802.3u 100

BaseTx compliant.

Figure 4 - M12 X-Coded Female Ethernet Network Connector

ON-BOARD ETHERNET NETWORK CONNECTOR PINOUT

TX+
TX-
RX+
RX-
DCI1-
DC2-
DC1+
DC2+

0O J o0~ O i~ W N —

Transmit data +
Transmit data -
Receive data +
Receive data -
DC power (-)
DC power (-)
DC power (+)
DC power (+)

Power can be applied to any of the data pairs according to the IEEE 802.3af standard for
Alternative A (Mid and Endspan) or Alternative B.

ID-NET NETWORK TERMINATION

The network must be properly terminated by a 120 Ohm resistor at the first and last

reader of the network.

179 MATRIX 220

SOATALOGIC



INPUTS

INPUTS

There are two optocoupled polarity insensitive inputs available on the M12 17-pin con-
nector of the reader: Input 1 (External Trigger) and Input 2, a generic input. See "Inputs”
on page 73 for more details.

The electrical features of both inputs are:

INPUT |V ag | MIN. |V ag|MAX. Iy MAX
ov 2V

Open 0 mA
Closed 45V 30V 10 mA

The relative pins on the M12 17-pin connector are:

INPUT PINOUT

1 Vdc Power Supply input voltage +

6 ITA External Trigger A (polarity insensitive)
5 1B External Trigger B (polarity insensitive)
13 12A Input 2 A (polarity insensitive)

3 12B Input 2 B (polarity insensitive)

2 GND Power Supply input voltage -

OUTPUTS

Three general purpose non opto-isolated but short circuit protected outputs are avail-
able on the M12 17-pin connector.

The pinout is the following:

OUTPUT PINOUT

9 01 Configurable digital output 1

02 Configurable digital output 2
16 03 Configurable digital output 3
2 GND Ouptut reference signal

The electrical features of the three outputs are the following:

Reverse-Polarity and Short-Circuit Protected
Vout (lLoap = 0 mA) max = 30 Vdc

Vour (lLoap = 100 mA) max = 3 Vdc

lLoap Max =100 mA

The output signals are fully programmable being determined by the configured Activa-
tion/Deactivation events, Deactivation Timeout or a combination of the two. For further
details refer to the Help On Line page for the Output Setup step in DL.CODE.
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ALTERNATIVE CONNECTIONS

USER INTERFACE

/N

/N

97816
: L
L] o2 U
Figure 5 - PNP Output Connection
Matrix USER INTERFACE
Vdc Vext
v |
' |9/816
- L
—t% i 2 i
T . — - L

Figure 6 - NPN Output Connection

CAUTION: For NPN output connections, the external interface voltage
(Vext) must not exceed the Matrix 220 power supply source voltage (Vdc)
otherwise correct output functioning cannot be guaranteed.

Matrix USER INTERFACE
Vde
| ST et
R -
4 ] 2
[ﬁ L i
L il L

Figure 7 - Push-Pull Output Connection

CAUTION: For Matrix 220 PoE models, the internal Digital Output circuitry
is not powered and supply power is not available to any Input/Output
devices (Vdc=0). Only input device signals can be accepted directly on the
M12 17-pin connector without power.
For these models, if it is necessary to use Input/Output devices, we recom-
mend connecting them through the CBX, which must be powered sepa-
rately.
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USER INTERFACE - SERIAL HOST

USER INTERFACE - SERIAL HOST

RS232 PC-SIDE CONNECTIONS

1

13
N
o () o
25

14
9-pin male connector 25-pin male connector
Pin Name Pin Name
2 RX 3 RX
3 > 2 1R
5 GND 7 GND

How To Build A Simple Interface Test Cable:

The following wiring diagram shows a simple test cable including power, external (push-
button) trigger and PC RS232 COM port connections.

M2 17-pin female G-pin I-sub female
a 17 T Figa, N
1 _px [ . | e
ll\ ) & g GHND

Matrix < j 1 vdc

3 118 W
H Power Supply
'] L Power GND

WS [10- 30 VDC)

Figure 8 - Test Cable
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APPENDIX C
EBC CONNECTION MODULE™

EBC (Ethernet Based Connectivity) is a network normally used for Laser Scanner interop-
erability.

Thanks to the EBC Connection Module™, Matrix readers and Laser Scanners can be con-
nected to the same network as Slave devices using a SC5100 Controller as a Master.

937900000 MATRIX 220 352-010 1.2MP STD-W 7MM

M NOTE: EBC connection module 1is only compatible with:

937900001 MATRIX 220 355-010 1.2MP STD-W 12MM
937900004 MATRIX 220 382-010 1.2MP DPM-R 7MM
937900005 MATRIX 220 385-010 1.2MP DPM-R 12MM
937900008 - MATRIX 220 345-010 1.2MP STD-W 12MM HP
937900009 - MATRIX 220 305-010 1.2MP DPM-R 12MM HP
937900010 - MATRIX 220 302-010 1.2MP DPM-R 7MM HP
937900011 - MATRIX 220 392-010 1.2MP DPM-B 7MM

937900012 - MATRIX 220 395-010 1.2MP DPM-B 12MM

PACKAGE CONTENT

Verify that the EBC Connection Module and all the parts supplied with the equipment
are present and intact when opening the packaging. The list of parts includes:

EBC Connection Module
Installation Manual

Mounting screws and washers (2)
M12 protective caps (3)
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GENERAL VIEW

GENERAL VIEW

1. EBC 1 connector and LED 4. Pigtail connector
2. PWR IN connector and LED 5. EXT ILL connector and LED
3. EBC 2 connector and LED 6. Mounting slots (6)

MECHANICAL INSTALLATION

The EBC Connection Module is intended to be installed on Bosch frames with common
T-head bolts. Alternatively, the screws and washers provided in the kit can be used.

The diagram below gives the overall dimensions of the module.

i T
N = ‘ -
82 I
= =
! ! ! i
168
- [6.61] _
147 10.5
s [5.79] [.41]
- &
© 9o
i T
i
eBeE —
17
1
' i
0 —
el
N
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EBC CONNECTION MODULE™

SYSTEM WIRING/CABLING

The connection and wiring procedure for the EBC Connection Module is described as

follows:

1. Make sure that all EBC Connection Module M12 connectors are not connected.

2. Use the PWR Cable AS-I to M12 crimping it on the AS-I Bus as described in the
instructions included in the AS-I cable package.

3. Connect the power supply cable to the PWR IN connector (with no other devices
connected) and apply power. The blue LEDs of the PWR IN and EXT ILL connectors
will turn on.

4. Once the proper connection to the power supply is established, disconnect the
power supply.

5. Connect the M12 pigtail connector to the Matrix reader.

6. Connect the ETH ports to other devices in the EBC ring.

7. |If desired, connect EXT ILL to an External llluminator. If the connector is not used,
do not remove the protective cap.

8. Power on the device.

frame on which the module is mounted must be connected to Earth.

@ CAUTION: To guarantee the module GND connection to Earth, the Bosch

INDICATOR LEDs

There are four indicator LEDs.

PWR IN and EXT ILL
These LEDs light up blue when power is properly applied to the EBC Connection Mod-

ule.

EBC 1
This LED blinks yellow when there is Link Activity on Port 1.

EBC 2
This LED blinks yellow when there is Link Activity on Port 2.
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ELECTRICAL CONNECTIONS

ELECTRICAL CONNECTIONS

Pigtail connector - M12 17 poles female

DESCRIPTION

1 Vdc 24V power supply input voltage + for Matrix readers
2 GND 24V power supply input voltage - for Matrix readers
3 /
4 RS232_RX AUX Serial RX
5 /
6 /
7 /
8 0ouUT2 Digital Output 2
9 /
10 RS422_TXN MAIN Serial TX-
11 RS422_TXP MAIN Serial TX+
12 RS422_RXN MAIN Serial RX-
13 /
14 RS232_TX AUX Serial TX
15 /
16 OUT3 Digital Output 3
17 RS422_RXP MAIN Serial RX+

4 3

PWR IN connector - M12 5 poles male

N2

m NAME DESCRIPTION

Vce 24V power supply input voltage + for EBC module
/
GND 24V power supply input voltage - for EBC module

g~ W N =
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EBC CONNECTION MODULE™

4
) EXT ILL connector - M12 5 poles female
O

m NAME DESCRIPTION

1 Vce 24V power supply input voltage + for Ext. Illuminator
2 /
3 GND 24V power supply input voltage - for Ext. Illuminator
4 STROBE Strobe signal for External Illuminator
5 /

1 o\?

05 Ethernet connector - M12 5 poles female
430 QO3
(PN NMAME DESCRPTON |

1 TX+ Ethernet TX+
2 RX+ Ethernet RX+
3 TX- Ethernet TX-
4 RX- Ethernet RX-
5 /
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SOFTWARE CONFIGURATION

SOFTWARE CONFIGURATION

Minimum software requirements

DL.CODE / Matrix reader: version 1.11.3 and later
SC5100: version 1.4.10 or version 1.6.x and later
DX8210 / DS8110: version 3.8.1 and later
DS5100 PNET: version 6.14.4 and later

Adding new devices to the network

1.

Configuration

SODATALOGIC

7.

Make sure to have the latest software versions installed on all devices used in the
EBC network.

Connect to the SC5100 web page by:

e entering the SC5100 IP address in the browser (default 192.168.1.100), OR

e clicking on the SC5100 icon under the Device Selection menu in DL.CODE.

Then log on to e-Genius (refer to the SC5100 Product Reference Guide for more
information).

From DL.CODE, click on the SC5100 icon under the Device Selection menu and
connect to the device.

From e-Genius, go to System Info > EBC Devices.

Assign an ID node to the devices to be connected to the network. Note that all
devices outside the EBC network appear at the bottom of the page. If the list is
empty, click Discover Scanners and wait. Then add the node ID to the discovered
devices.

Click on Update All to confirm the new configuration.

From e-Genius, go to Global Settings > Operating Mode, and select the operating
mode for your application.

U NOTE: The Matrix reader does not support Continuous mode.

8.

10.

Go to Global Settings > Barcode Settings Table and select the symbologies to
decode.

From DL.CODE, connect to the Matrix reader to start configuration (it will appear
under the SC5100 cluster).

Configure the Matrix reader according to the Operating Mode selected on the
SC5100.
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EBC CONNECTION MODULE™

ACCESSORIES
Accessory Order No.
PWR IN cables
AS-Ito M12 straight - Tmt 93ACC0067
AS-| to M12 straight - 2mt 93ACC0068
Ethernet cables
ETH Cable M12-M12 (Straight-Straight) - Tmt 93A050065
ETH Cable M12-M12 (Straight-Straight) - 3mt 93A050066
ETH Cable M12-M12 (Straight-Straight) - 5mt 93A050067
Illuminator cables
CBL-1480-01 M12/5P MALE/FEMALE 1M IDNET 93A050049
CBL-1480-02 M12/5P MALE/FEMALE 2M IDNET 93A050050

*For a complete list of the available accessory cables, see the product page on www.data-

logic.com.
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TYPICAL LAYOUTS

TYPICAL LAYOUTS

Large Synchronized Network Layout

230 Vac
—_—

Trigger

Encoder

The SC5100 controller can be connected to the host in several different layouts,
depending on the controller model and host interfaces.

External devices (e.g. presence sensor, encoders) are all connected to the SC5100
through a CBX510 connection box using one of the two 1/0 connectors.

Ethernet TCP/IP to Host

The host can be connected to the controller through an Ethernet direct cable or through
a hub/switch:

AS-l
CAP
& AS-Interface (AS-1) Power Backbone -
1 +24vee
() @) (@) (@) (2
PWR
480B

Scanner
N
EBC

(4)
Lg;-t(gp (3) EBC Ring layout
HOST {#)

Ethernet

— 1) PWR Cable AS-l1 10m/25m (93ACC081/82)

2) PWR Cable M12 - AS-I 1m/2m (93ACC0067/68)

4) Ethernet Cable M12-RJ45 90°-Straight 5m (93A050088)

(
(
(3) Ethernet Cable M12-M12 Straght-90° 1m/3m/5m (93A050068/69/70)
(
(5) SC5100 to CBX510 for Serial or I/O connections (93A050071)

Layout Variations
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EBC CONNECTION MODULE™

COM to Host
The host can be connected via COM (RS232 or RS422) to the controller through a
CBX510.
l
CFG ®) \
Laptop

Trigger
Encoder

HOST |

Serial

PC or PLC

Fieldbus to Host

The host can be connected to a SC5100 dedicated Fieldbus model.

Tigger - -
Encoder ’—[I] ]

4)

CFG (5)
Laptop

FIELDBUS
Profinet

@)

or
Profibus
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TYPICAL LAYOUTS

EBC - Syncnet Mixed Layout

The SC5100 controller allows compatible Slave devices to connect to a Syncnet Net-

work.

The EBC controller in this layout allows communication between Laser Scanners, AV

readers and Matrix readers.

AS-I
CAP
(1) AS-Interface (AS-l) Power Backbone -
+24 \/dc
2) (2) ) |2) (2)
230 Vac | PWR
—
480B i
Trigger
i — (8)
w < ‘ Scanner
[I 3 l ) P T N
= e - EBC
— DSE81Y DS5100

CFG (5)

-----

Laptop

||| @ || o || o

(4) EBC Ring layout

FIELDBUS
Profinet (6)
or (7)
Profibus

(1) PWR Cable AS-1 10m/25m (93ACC081/82)

(2) PWR Cable M12 - AS-| 1m/2m (93ACC0067/68)

(3) Ethernet Cable M12-M12 Straght-Straight 1m/3m/5m
(93A050065/66/67)

(4) Ethernet Cable M12-M12 Straght-90° 1m/3m/5m
(93A050068/69/70) ](2)

5) Ethernet Cable M12-RJ45 90°-Straight 5m (93A050088)

(2)

(7)

]

Reader
N
Syncnet

4

2

()

)

6) User supplied Fieldbus compatible cable

7) Syncnet Connection Cable 2m/5m/10m (93A050070/80/01)

8) SC5100 to CBX510 for Serial or I/0 connections
(93A050071)

SODATALOGIC
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EBC CONNECTION MODULE™

Redundant System Layout

For large local EBC networks, a redundant system can be configured in which two con-
trollers are used together with their respective PWR power supply units. The scanners
are distributed equally between the PWR units.

In this case, one of the controllers acts as a Working Master or active unit, while the
other serves as a Protecting Master or backup unit.

(1) AS-Interface (AS-1) Power Backbone o
+24 Vde
115 Vac ) 2) ) (2) (2)
or 230 Vac PWR
—s|
480B
) 1 |
Trigger *) 8K#2 8K#2
Encoder S— [; | EBC EBC
[ @ || o ®)
CFG (6) (5) (1) PWR Cable AS-I 10m/25m (93ACC081/82)
Laptop (2) PWR Cable M12 - AS-l 1m/2m (93ACC0067/68) ®)
(3) Ethernet Cable M12-M12 Straght-Straight 1m/3m/5m
(93A050065/66/67)
HOST (6) (4) Ethernet Cable M12-M12 Straght-90° 1m/3m/5m
(93A050068/69/70)
Ethernet —
6) (5) Ethernet Cable M12-M12 90°-90° 1m (93A050087)
PCorPLC (6) Ethernet Cable M12-RJ45 90°-Straight 5m (93A050088)
(3) (3)
Trigger
Encoder i
8K#..
0581100
115 Vac
or 230 Vac PWR
U
480B
(2) (2) (2) (2) (2)
(1)
fhhan
+24 Vdc AS-Interface (AS-1) Power Backbone
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TYPICAL LAYOUTS

Redundant System Layout with Host supporting Serial COM
Communications

A host that supports COM communications can be connected to the controller through

a CBX510 (one for each controller).

SOATALOGIC

230 Vac
—_—

PWR
480B

(93A050086) N -
EEEN (-

COM
HOST ‘wires

E

Serial

PC or PLC ‘COM

1 +24 vdc |

REDs Power
Alarm Cable

(*)

- -
wires -1
- .- . -
- - - Ll
230Vac | pWR e
| 4808 REDsPuwer'[ 5 ]
Alarm Cable
(93A050086)

\ +24 Vdc ]

(*) SC5100 to CBX510 for Serial or 1/0 connections (93A050071)
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EBC CONNECTION MODULE™

EBC CONNECTION MODULE TECHNICAL SPECIFICATIONS

ELECTRICAL FEATURES
Power
Supply Voltage 24 Vdc
Consumption * 0.05A
Overcurrent protection 2.6 A

* Consumption of the EBC Connection Module alone. Total Power Consumption is given by adding
the EBC Connection Module power consumption to that of all the devices powered through the
EBC Connection Module (reading device, illuminator). Refer to the manuals of the connected
devices for details about their power consumption.

COMMUNICATION INTERFACES

Pigtail (up to 10 Mbps)
EBC (10/100 Mbps)

Ethernet

USER INTERFACE
Power In (Blue)
LED indicators External Illuminator (Blue)
2 EBC Links (Orange)

PHYSICAL FEATURES
HxWxL
Dimensions 170x 72 x 32 mm
(6.7x2.8x1.3in)
Pigtail cable length 50 mm (2 in)
Weight 435g(15.3 02)
Material Aluminum

ENVIRONMENTAL FEATURES

Operating temperature -10to 50 °C (+14t0 122 °F)
Storage temperature -20to 70 °C (-4 to 158 °F)
Humidity max. 90% non condensing

14mm @ 2to 10 Hz;
1.5mm @ 13 to 55 Hz;
2gn @ 70 to 500 Hz;

2 hours on each axis

. 30 g; 6 mm;
Bump resistance EN 60068-2-29 5000 shocks on each axis

Shock resistance EN 60068-2-29 30g; 11ms;
3 shocks on each axis

Protection class EN 60529 IP65 and IP67 **

Sinusoidal vibration resistance EN 60068-2-6

** When all the M12 connectors and reading devices are correctly connected (or closed with proper
protection caps).
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GLOSSARY

AIM

(Association for Automatic Identification and Mobility): AIM Global is the international
trade association representing automatic identification and mobility technology solu-
tion providers.

AIM DPM Quality Guideline

Standard applicable to the symbol quality assessment of direct part marking (DPM) per-
formed in using two-dimensional bar code symbols. It defines modifications to the mea-
surement and grading of several symbol quality parameters.

Barcodes (1D Codes)

A pattern of variable-width bars and spaces which represents numeric or alphanumeric
data in machine-readable form. The general format of a barcode symbol consists of a
leading margin, start character, data or message character, check character (if any), stop
character, and trailing margin. Within this framework, each recognizable symbology
uses its own unique format.

BIOS

Basic Input Output System. A collection of ROM-based code with a standard API used to
interface with standard PC hardware.

Bit

Binary digit. One bit is the basic unit of binary information. Generally, eight consecutive
bits compose one byte of data. The pattern of 0 and 1 values within the byte determines
its meaning.

Bits per Second (bps)
Number of bits transmitted or received per second.

Bright Field Illumination

Lighting of surfaces at high (narrow) angles used to provide maximum reflection of the
light to the reader’s lens. This is effective on surfaces that absorb light or are not highly
reflective and also on low contrast codes.

Byte

On an addressable boundary, eight adjacent binary digits (0 and 1) combined in a pat-
tern to represent a specific character or numeric value. Bits are numbered from the
right, 0 through 7, with bit 0 the low-order bit. One byte in memory can be used to store
one ASCII character.

Composite Symbologies
Consist of a linear component, which encodes the item's primary data, and an adjacent
2D composite component, which encodes supplementary data to the linear component.
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Dark Field Illumination

Lighting of surfaces at wide angles used to avoid direct reflection of the light into the
reader’s lens. Typically this type of lighting is used in DPM solutions to enhance reflec-
tance of the uneven surface do to the symbol marking technique. It is also used with
very reflective surfaces.

Decode

To recognize a barcode symbology (e.g., Codabar, Code 128, Code 3 of 9, UPC/EAN, etc.)
and analyze the content of the barcode scanned.

Depth of Field

The difference between the minimum and the maximum distance of the object in the
field of view that appears to be in focus.

Diffused Illumination

Distributed soft lighting from a wide variety of angles used to eliminate shadows and
direct reflection effects from highly reflective surfaces.

Direct Part Mark (DPM)

A symbol marked on an object using specific techniques like dot peening, laser etching,
chemical etching, etc.

EEPROM

Electrically Erasable Programmable Read-Only Memory. An on-board non-volatile mem-
ory chip.

Element
The basic unit of data encoding in a 1D or 2D symbol. A single bar, space, cell, dot.

Exposure Time

For digital cameras based on image sensors equipped with an electronic shutter, it
defines the time during which the image will be exposed to the sensor to be acquired.

Flash
Non-volatile memory for storing application and configuration files.

Host

A computer that serves other terminals in a network, providing services such as net-
work control, database access, special programs, supervisory programs, or program-
ming languages.

Image Processing
Any form of information processing for which the input is an image and the output is for
instance a set of features of the image.

Image Resolution

The number of rows and columns of pixels in an image. The total number of pixels of an
image sensor.

Image Sensor

Device converting a visual image to an electric signal. It is usually an array of CCD
(Charge Coupled Devices) or CMOS (Complementary Metal Oxide Semiconductor) pixel
sensors.
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IEC

(International Electrotechnical Commission): Global organization that publishes interna-
tional standards for electrical, electronic, and other technologies.

IP Address

The terminal’s network address. Networks use IP addresses to determine where to send
data that is being transmitted over a network. An IP address is a 32-bit number referred
to as a series of 8-bit numbers in decimal dot notation (e.g., 130.24.34.03). The highest
8-bit number you can use is 254.

ISO

(International Organization for Standardization): A network of the national standards
institutes of several countries producing world-wide industrial and commercial stan-
dards.

LED (Light Emitting Diode)
A low power electronic light source commonly used as an indicator light. It uses less
power than an incandescent light bulb but more than a Liquid Crystal Display (LCD).

LED Illuminator

LED technology used as an extended lighting source in which extra optics added to the
chip allow it to emit a complex radiated light pattern.

Matrix Symbologies (2D Codes)

An arrangement of regular polygon shaped cells where the center-to-center distance of
adjacent elements is uniform. Matrix symbols may include recognition patterns which
do not follow the same rules as the other elements within the symbol.

Multi-row (or Stacked) Symbologies

Symbologies where a long symbol is broken into sections and stacked one upon another
similar to sentences in a paragraph.

RAM

Random Access Memory. Data in RAM can be accessed in random order, and quickly
written and read.

Symbol Verification

The act of processing a code to determine whether or not it meets specific require-
ments.

Transmission Control Protocol/Internet Protocol (TCP/IP)

A suite of standard network protocols that were originally used in UNIX environments
but are now used in many others. The TCP governs sequenced data; the IP governs
packet forwarding. TCP/IP is the primary protocol that defines the Internet.
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