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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:

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

NOTE

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

>

CAUTION

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

WARNING

TECHNICAL SUPPORT

Support Through the Website

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

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

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

vi MATRIX 210N
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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.

S IOATALOGIC PRODUCT REFERENCE GUIDE vii



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 500 mA) 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

CE COMPLIANCE

CE marking states the compliance of the product with essential requirements listed in
the applicable European directive. Since the directives and applicable standards are
subject to continuous updates, and since Datalogic promptly adopts these updates,
therefore the EU declaration of conformity is a living document. The EU declaration of
conformity is available for competent authorities and customers through Datalogic
commercial reference contacts. Since April 20th, 2016 the main European directives
applicable to Datalogic products require inclusion of an adequate analysis and assess-
ment of the risk(s). This evaluation was carried out in relation to the applicable points of
the standards listed in the Declaration of Conformity. Datalogic products are mainly
designed for integration purposes into more complex systems. For this reason it is under
the responsibility of the system integrator to do a new risk assessment regarding the
final installation.

Warning: This is a Class A product. In a domestic environment this product may cause
radio interference in which case the user may be required to take adequate measures.

viii MATRIX 210N
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FCC COMPLIANCE

FCC COMPLIANCE

Modifications or changes to this equipment without the expressed written approval of
Datalogic could void the authority to use the equipment.

This device complies with PART 15 of the FCC Rules. Operation is subject to the follow-
ing two conditions: (1) This device may not cause harmful interference, and (2) this
device must accept any interference received, including interference which may cause
undesired operation.

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide rea-
sonable protection against harmful interference when the equipment is operated in a
commercial environment. This equipment generates, uses, and can radiate radio fre-
guency energy and, if not installed and used in accordance with the instruction manual,
may cause harmful interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference in which case the user will be
required to correct the interference at his/her own expense.

EAC COMPLIANCE

Customs Union:

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

S IOATALOGIC PRODUCT REFERENCE GUIDE ix



COMPLIANCE

LASER SAFETY

The Matrix 210N liquind lens models contain two aiming Laser LEDs used to position the
reader.

This product conforms to the applicable requirements of IEC 60825-1 and complies with
21 CFR 1040.10 except for deviations pursuant to Laser Notice N° 50, date June 24,
2007. This product is classified as a Class 2 laser product according to IEC 60825-1 regu-

lations.
Use of controls or adjustments or performance of procedures other than
those specified herein may result in exposure to hazardous visible laser
light.

CAUTION °

Disconnect the power supply when opening the device during maintenance or installa-
tion to avoid exposure to hazardous laser light. The laser beam can be switched on or
off through a software command.

The following warning label content is applied to each of the laser equipped products
indicated in the General View illustration (Figure 1).

@- M kCE

&S Complies with 21 GFR 1040, 10 except
for deviations pursuant to Laser
Notice N°50. date June 24, 2007

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

Datalogic S.rl
Via 8. Wtalino 13 - 40012 Calderara di Reno - Raly

LASER LIGHT.
D0 NOT STARE INTO BEAM

EMITTED WAVE LENGTH 530 — 60 nm
IEC B0835-1: 2014

AVODID EXPOSURE LASER LIGHT
IS EMITTED FROM THIS APERTURE

Example Laser Warning Labels

Produit(s) conforme selon 21CFR 1040.10 sauf des dérogations relatives a la Laser
Notice N° 50, data Juin 24, 2007.

Dans le paquet il y a I'étiquette(s) pour les pays ou le texte d’avertissement en francais
est obligatoire. Le(s) mettre sur le produit a la place de la version anglaise.

RAYONNEMENT LASER
NE PAS REGARDER DANS LE FAISCEAU
APPAREIL A LASER DE CLASSE 2

EMISSION MAXIMALE DE 1mW
LONGUEUR DYONDE EMISE 630~880nm
SELON IEC 50825-1: 2014

EXPOSITION DANGEREUSE UN RAYONNEMENT LASER
EST EMIS PAR CETTE OUVERTURE

Exemple d'étiquettes d’'avertissement laser

LED SAFETY

LED emission according to EN 62471.

X MATRIX 210N SOATALOGIC



HANDLING

The Matrix 210N 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.

e avoid that the readers are dropped (exceeding shock limits)

]
\‘\
N\

I T T

e do not fine tune the positioning by striking the reader or bracket.
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HANDLING

¢ do not weld the reader into position which can cause electrostatic, heat or reading
window damage.

e do not spray paint near the reader which can cause reading window damage.

NO,

vy

<
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GENERAL VIEW

"MATRIX 210 : )

i Mads
& S/N B14P00302  inlialy |

& [ECE

s Gomplies with 21 CFR 1040, 10 axcept
o o

Figure 1 - Matrix 210N Software Adjustable Focus (Liquid Lens) Models

1. Device Class and Warning Labels 7. HMI X-PRESS Interface

2. Mounting Holes (4) 8. Lens

3. Ethernet Connection LED 9. Internal Illuminator

4, Ethernet Connector 10. Good Read LED Spot (green)
5. Power - Serial - 1/0 Cable Connector 11. Aiming System Laser Pointers
6. Power On LED 12. No Read LED Spot (red)
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GENERAL VIEW

MATRIX 210N 213-110
APRIL 2015 Made

L:‘:‘E SN C15P00110 in Raly
= 10-30vde [, [FEROrE

- e

Figure 2 - Matrix 210N Fixed Focus Models

1. Device Labels 7. HMI X-PRESS Interface

2. Mounting Holes (4) 8. Aiming System (Blue Ring)
3. Ethernet Connection LED 9. Lens

4. Ethernet Connector 10. Internal llluminator

5. Power - Serial - 1/0 Cable Connector 11. Good Read LED Spot (green)

6. Power On LED

xiv MATRIX 210N
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CHAPTER 1
RAPID CONFIGURATION

STEP 1 - CONNECT THE SYSTEM

Ethernet Connections

To connect the system in a Stand Alone configuration, you need the hardware indicated
in Figure 1.

In this layout the data is transmitted to the Host from the Matrix 210N on-board Ether-
net interface by using a CAB-ETH-MOx cable. There is not need to use a crossover
adapter since Matrix 210N incorporates an autocross function.

Matrix 210N power and I/O device connections take place through the CBX connection
box.

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.

CAB-ETH-MOx @ =

Matrix [ — !
210N BRI R TR
Alone

Host

PG 6000

@ Ethemet Interface
@ Auxiliary Serial Interface (R$232 — Data Monitor)
@ External Trigger (for One Shot or Phase Mode)

Figure 3 - Ethernet Point-to-Point Layout
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RAPID CONFIGURATION

USB Connections

Matrix 210N USB models can be connected in a Point-to-Point layout to a local host
through their USB cable. No external power supply is necessary.

Host

Matrix 120 .

=\

Figure 4 - Matrix 210N USB Point-to-Point Layout
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STEP 1 - CONNECT THE SYSTEM

Serial Connections

To connect the system in a Serial point-to-point configuration, you need the hardware
indicated in Figure 5.

In this layout the data is transmitted to the Host from the Matrix 210N main serial inter-
face.

Matrix 210N power and I/O device connections take place through the CBX connection
box.

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.

PG6000 -_ CBX Host

4=
| ® g s
Matrix | |@
210N |
Alone I
| | @ Main Serial Interface (RS232 or RS422 Full-Duplex)
| @ Auxiliary Serial Interface (RS232 — Data Monitor)

I @ Extemnal Trigger (for One Shot or Phase Mode)
*&ﬂ- e

Figure 5 - Matrix 210N Serial Point-to-Point Layout

For device configuration through DL.CODE, it is recommended to use the
Ethernet interface (depdending on your model).

All devices except dedicated USB models can be configured through
their slower than the Ethernet interface and presents some limitations.
It is recommended to use the Serial interface for configuration only if the
Ethernet interface is not available.

NOTE
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RAPID CONFIGURATION

CBX100/CBX500 Pinout for Matrix 210N

The table below gives the pinout of the CBX100/CBX500 terminal block connectors. Use
this pinout when the Matrix 210N reader is connected by means of the CBX100/
CBX500:

w LABEL DESCRIPTION
Vdc

Power Supply Input Voltage +

Input Power GND Power Supply Input Voltage -
Earth Protection Earth Ground
+V Power Source - External Trigger
IMA 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
+V Power Source - Outputs
-V Power Reference - Outputs
01+ Output 1 +

Output

utpdts 01- Output 1 -

02+ Output 2 +
02- Output 2 -

Auxli X Auxiliary Interface TX

uxiary RX Auxiliary Interface RX

Interface —
SGND Auxiliary Interface Reference
REF Network Reference

ID-NET™ ID+ ID-NET network data +
ID- ID-NET network data -

Shield Shield Network Cable Shield

RS232 RS422 Full Duplex

X TX+
Main - TX-
Interface RX *RX+

- *RX-

SGND SGND

* Do not leave floating, see RS422 Full Duplex Interface" on page 65 for connection details.

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

Q Do not connect GND, SGND and REF to different (external) ground refer-

4 MATRIX 210N SOATALOGIC



STEP 2 - MOUNT AND POSITION THE READER

STEP 2 - MOUNT AND POSITION THE READER

1. To mount the Matrix 210N, use the mounting brackets to obtain the most suitable
position for the reader. The most common mounting configuration is shown in the
figure below. Other mounting solutions are provided in "Mounting And Positioning
Matrix 210N" on page 59.

Figure 6 - Positioning with Mounting Bracket

For applications where strong vibration or continuous bumps are pres-
ent, it is recommended to use a double mounting bracket solution.

NOTE

SIATALOGIC PRODUCT REFERENCE GUIDE 5



RAPID CONFIGURATION

2. When mounting the Matrix 210N 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).

. Skew
Tilt assure at least 10°
any angle ; 3
inside FOV

. Pitch
No Pitch, Minimize

Tilt or Skew

Figure 7 - Pitch, Skew and Tilt Angles

3. Refer to the reading diagrams in to determine the distance your reader should be
positioned at.

Rapid Configuration of the Matrix 210N reader can be made either
through the X-PRESS interface (steps 3-4) which requires no PC con-
nection, or by using the DL.CODE Configuration Program (steps 5-6).
Select the procedure according to your needs.

6 MATRIX 210N SDATALOGIC



STEP 3 - FOCUS THE READER FOR SOFTWARE ADJUSTABLE FOCUS MODELS

STEP 3 - FOCUS THE READER FOR SOFTWARE ADJUSTABLE
FOCUS MODELS

Matrix 210N liquid lens models provide a built-in laser pointer aiming system to aid
reader positioning. For these models the autofocus feature is also incorporated into this
function. The aiming system 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.

Place the Grade A Barcode Test Chart in front of the reader at the correct reading
distance for your application. See the Global FOV Diagrams in Chapter 6, Reading
Features for reference.

Enter the Aim/Autofocus function by pressing and holding the X-PRESS push but-
ton until the Aim LED is on.

Release the button to enter the Aim function. The laser pointers turn on, and the
Autofocus procedure begins, see Figure 8. The Aim LED will blink until the proce-
dure is completed.

Within 3 seconds (before the reader flashes), center one of the larger codes on
the aiming system pointers (the code must not move during this procedure).
The Autofocus procedure ends when the Reading Distance and PPI values are suc-
cessfully saved in the reader memory, the Aim LED will stop blinking and Matrix
210N emits 3 high pitched beeps.

If the Autofocus cannot be reached after a timeout of about 3 (three) minutes
Matrix 210N will exit without saving the parameters to memory, the Aim LED will
stop blinking and in this case Matrix 210N emits a long low-pitched beep.

READY
= LEARN

GOOoD
=- SETUP

TRIGGER
@~ am
COM

.— TEST

STATUS ©

press

‘mt?r face

-
-

)

Figure 8 - X-PRESS Interface: Aim/Autofocus Function
b. Tighten the Diaphragm Locking Knob.

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

B You can exit the Aim/Autofocus function at any time by pressing the X-

canceled and the laser pointers turn off.

NOTE

SOUATALOGIC
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RAPID CONFIGURATION

Once Matrix 210N is focused at the correct reading distance, you must configure it for
optimal code reading relative to your application.

Aim
READY

= LEARN

GOOoD
= SETUP

TRIGGER
@ am
COM

.— TEST

STATUS ©

Figure 9 - X-PRESS Interface: Aim Function

0
o
-
a

‘mt?r face

-
-

)

5. Repeat the Aim function, but now position a single code from your application at
the center of the FOV (equidistant from the laser pointers). The reader may start
flashing and try to perform autofocus.

6. To avoid overwriting the distance and PPI values previously set, exit the Aim func-
tion by pressing the X-PRESS push button once. After a short delay the Aim func-
tion is canceled and the laser pointers turn off.

Setup

READY
= LEARN

ress
Tter face

=

K

Figure 10 - X-PRESS Interface: Setup Function

7. Enter the Setup function by pressing and holding the X-PRESS push button until
the Setup LED is on.

8. Release the button to enter the Setup function. The Setup 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 Setup LED will stop blinking and Matrix 210N
emits 3 high pitched beeps.
If the calibration cannot be reached after a timeout of about 5 (five) seconds
Matrix 210N will exit without saving the parameters to memory, the Setup LED
will stop blinking and in this case Matrix 210N emits a long low-pitched beep.

8 MATRIX 210N SOATALOGIC



STEP 3 - FOCUS THE READER FOR SOFTWARE ADJUSTABLE FOCUS MODELS

Learn

ne
o
s
as

@~ rest -

STATUS

Figure 11 - X-PRESS Interface: Learn Function
9. Enter the Learn function by pressing and holding the X-PRESS push button until

10.

the Learn LED is on.

Release the button to enter the Learn function. The Learn LED will blink until the
procedure is completed.

The Learn procedure ends when the Image Processing and Decoding parameters for
a single code are successfully saved in the reader memory, the Green Spot is acti-
vated, the Learn LED will stop blinking and Matrix 210N emits 3 high pitched
beeps?.

If the autolearning cannot be reached after a timeout of about 3 (three) minutes
Matrix 210N will exit without saving the parameters to memory, the Learn LED will
stop blinking and in this case Matrix 210N emits a long low-pitched beep.

single code can be configured (successive Learns will substitute the cur-

B When using X-PRESS or the BM150 menu to perform the Autolearn, only a

rent code). To configure multiple code symbologies, use the DL.CODE

NOTE  Autolearn procedure.

B You can always exit form any X-PRESS function at any time by pressing the

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

NOTE

B If you have used this procedure to configure Matrix 210N, go to "Step 6 -

Device Configuration" on page 21.

NOTE

SOUATALOGIC

. The Learn procedure will not recognize the following symbologies: Postal Codes, Pharmac-

ode, MSI, Standard 2 of 5, Matrix 2 of 5.
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RAPID CONFIGURATION

STEP 4 - X-PRESS CONFIGURATION FOR FIXED FOCUS
MODELS

Matrix 210N fixed focus models provide a built-in aiming system to aid reader position-
ing. The aiming system 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 connector side of the reader near the cable, the
“POWER ON” LED (blue) indicates the reader is correctly powered.

2. Enter the Aim/Locate function by pressing and holding the X-PRESS push button
until the Aim LED is on.

3. Release the button to enter the Aim function. The aiming system turns on, see Fig-
ure 12.

4. Place the application specific code in front of the reader at the reading distance
indicated for your model in the Reading Features Fixed Focus table in "Maximum
Line Speed Calculations" on page 99, centering it in the aiming system indicator.

READY
= LEARN

GOOoD
= SETUP

FOV TRIGGER

press

‘mtor face

<_.:-- AIM

-
-

)

Figure 12 - Aiming Function Figure 13 - X-PRESS Interface:

using the Blue Ring Aim Function

5. Exit the Aim function by pressing the X-PRESS push button once. The aiming sys-
tem turns off.

10 MATRIX 210N SOATALOGIC



STEP 4 - X-PRESS CONFIGURATION FOR FIXED FOCUS MODELS

Once Matrix 210N is focused at the correct reading distance, you must configure it for
optimal code reading relative to your application.

Setup

READY
= LEARN

TRIGGER

@)= am
com

.- TEST

STATUS ©

Figure 14 - X-PRESS Interface: Setup Function

press

‘Ihﬂ_ﬂ' Tace

K

6. Enter the Setup function by pressing and holding the X-PRESS push button until
the Setup LED is on.

7. Release the button to enter the Setup function. The Setup 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 Setup LED will stop blinking and Matrix 210N
emits 3 high pitched beeps.
If the calibration cannot be reached after a timeout of about 5 (five) seconds
Matrix 210N will exit without saving the parameters to memory, the Setup LED
will stop blinking and in this case Matrix 210N emits a long low-pitched beep.

Learn

TRIGGER

.- AIM
com

-@; - rest

STATUS ©

press

‘nnlr‘r Tace

X

Figure 15 - X-PRESS Interface: Learn Function

8. Enter the Learn function by pressing and holding the X-PRESS push button until
the Learn LED is on.

9. Release the button to enter the Learn function. The Learn LED will blink until the
procedure is completed.
The Learn procedure ends when the Image Processing and Decoding parameters for
a single code are successfully saved in the reader memory, the Green Spot is acti-
vated, the Learn LED will stop blinking and Matrix 210N emits 3 high pitched

beeps’.

1. The Learn procedure will not recognize the following symbologies: Postal Codes, Pharmac-
ode, MSI, Standard 2 of 5, Matrix 2 of 5.

SIATALOGIC PRODUCT REFERENCE GUIDE 11



RAPID CONFIGURATION

If the autolearning cannot be reached after a timeout of about 3 (three) minutes
Matrix 210N will exit without saving the parameters to memory, the Learn LED will
stop blinking and in this case Matrix 210N emits a long low-pitched beep.

single code can be configured (successive Learns will substitute the cur-
rent code). To configure multiple code symbologies, use the DL.CODE
NOTE  Autolearn procedure.

B When using X-PRESS or the BM150 menu to perform the Autolearn, only a

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

NOTE

If you have used this procedure to configure Matrix 210N, go to "Step 6 -
Device Configuration” on page 21.

NOTE

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 210N 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.

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

U If you release the button while the LEDs are all on continuously (after

12 MATRIX 210N SOATALOGIC



STEP 5 - INSTALLING DL.CODE CONFIGURATION PROGRAM

STEP 5 - INSTALLING DL.CODE CONFIGURATION PROGRAM

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

CAUTION

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, (running Windows 7, 8.1, or 10), down-
load 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.

Driver installation box in the Welcome window of the DL.CODE Installer.
In this case it is recommended to reboot the PC after DL.CODE installa-

NOTE tion. The Matrix USB Driver selection is not for Matrix 210N devices, see
"Step 5B - USB Device Discovery" on page 16.

B To configure Serial model devices, check the Matrix RS232 Serial Port

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

NOTE

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.

Depending on your Matrix 210N model, you can connect to the DL.CODE configuration
environment through one of the following interfaces:

MODEL INTERFACE INSTRUCTIONS

"Step 5A - Ethernet Device

Matrix 210N xxx-x1x Ethernet Configuration . "
Discovery" on page 14
Matrix 210N xxx-x2x USB Configuration Step 5,,B - USB Device Dis-
covery" on page 16
Matrix 210N xxx-x0x Serial Configuration® Step 3C - Serial Device Dis-

covery" on page 19

a. All devices except dedicated USB models can be configured through their Main or Aux Serial
port. However, through these interfaces, configuration is slower than the Ethernet interface
and presents some limitations. It is recommended to use the Serial interface for configuration
only if no other interface is available.

SIATALOGIC PRODUCT REFERENCE GUIDE 13



RAPID CONFIGURATION

Step 5A - Ethernet Device Discovery

The following configuration procedure assumes a laptop computer, running DL.CODE, is
connected to a factory default reader through the Ethernet port. See "Step 1 - Connect
the System" on page 1.

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.

Task Sslection

Task Selection

¥ gpen Device Configuration
WAIDON 192 1823.3.100, Malri
ST abtoen

Kl presentation Mode

¥ setup Internal lietwark Configuration

8] 14508 172 27 103 130, Gatacrel

S: CTSKOAD50

— - @ weh Hanitar
M3OON 172:27.101.153; Ma
Offime Devices »

User : nstaller-Expert DL CODE 1.5.0.106 BETADS

Figure 16 - Device Discovery

The discovery feature will also show devices not belonging to the LAN and display them
in gray (see Figure 16).

3. 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).

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

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

14 MATRIX 210N SOATALOGIC



STEP 5 - INSTALLING DL.CODE CONFIGURATION PROGRAM

e =
E Device Envircnment Configuration

= ﬁ B

e =
E Device Environment Configuration

Ethemet Settings -~ Ethemet Settings -
MAC Address MAC Lddress | 00078012

Use DHCP B Use DHCP ]

P Adidress b wE wE E weE 1P Addiress B B wmB B
Subret Mask 5B B Bl oF Subret Mask s msE 02 =
Gatewsy Addrass o oE B JF Gatewsy Addrass oEl  oFE oE| oF
DNSL Address o B 0Bl oEF DNST Address [ 0B oF I oE
Local Area Connection ~ Local Area Connection -
1P Address 1P Address 172.27.30.163

Subnet Mask 25525500 Subnet Mask 255.2550.0

Loopback Pseudo-Intarface 1 -~ Loopback Pseudo-Interface 1 -~
1P Address 127.001 P Address 127.001

Subnet Mask | 255.0.0.0 Subret Mask 255000

[ Cancel |/ | oK i Caneel

Figure 17 - Device Environment Configuration Window

6. 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.

Hedp

Deviee

BB

Device Selection

Onfine Devices v

652 i

IT 102 18, Mhatrix
T2 27102 183 Malrix
e
72 27 101 150; Malrix
Task Selection

72 %;193 161, Malrix

2
i 17 gfuzaﬂ Iatrix

A7 30 157, Matitx
52

101 253, Maliix

M45ON 17227 103 130 Galadrial,
| C13MD435E i

MAODN 17277 401 153, M

Diffine Davices. >

8 pevice List Ares
8 selected Device Information Area

Task Selertion

& gpen Device Configuration

& presentation Hode

180 setup Internal Hetwork Configuration
18 PackTrack Calibration

& Monitor Device

& yreb Honiter

SOUATALOGIC
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RAPID CONFIGURATION

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

File s Device Halp
& = 1 PG R
FEGEEEEFEEELR
Device Seisction Help
Oniine Devices Setnctos Dowicn Detals -
| = LA S P— Mt
n Madet M300N 433-D10 LNS-12 RED'NARR STD
@ 00N 172 27 102 18; Matrts 5] Laynut Type Alene
| sseriot Intermal Network Roie Slave
- Status Defauk Runnng
@ M30ON 172 27902168, Mabtx Stariup Inka ok
o IF Asdrass 1227101253

a

B o Application SW Version  1.6.0.517-BETADS
@ o RbE R Loader verzion 138
300N 172,27 103.19%; Matre
SN CASEDTE

10230, Matnix

Task Selection

E Open Device Configuration % Device List Area
¥ Selected Device Informestion Area

Presentation Mode

Task Sakection

a0 i ;
ol Setup Internal Network Configuration R —

% presentation Mode

Packtrack Calibration

& setup Toternal Network Conliguration

= : % packtrack Calibration
L E Monitor Device B =
1. o L E & web Momitor
A Weks onior

Offfine: Devices »

el - M30OM 424010 LNS-12 RED MARR ST SN - C14P00G30 1P Addess 17227 101263 Device teiaasa - 15 0517-BETADS  User - Instalar-Expsr DLCODE 1.5:10.106 BETARS

Figure 18 - DL.CODE Opening Window

After device discovery, configure your device through DL.CODE as
described in "Step 6 - Device Configuration” on page 21.

NOTE

Step 5B - USB Device Discovery

The following configuration procedure assumes that a laptop computer running
DL.CODE is connected to a Matrix 210N USB model factory default reader through the
USB port.

Matrix 210N USB devices require their virtual COM port driver to be installed on the PC
being used for configuration. This can be done in two ways:

e If the PC used for configuration is connected to Internet and has access to Win-
dows Update, then the correct device driver will automatically be installed.

e |f the PC used for configuration is not connected to Internet and does not have
access to Windows Update, then the correct device driver can be installed from
the DL.CODE mini-DVD (downloaded zip file or mini-DVD accessory). The installa-
tion file is located in the Software\ SW Utilities\USB Virtual COM Port Drivers
directory. See the paragraph below for installation instructions.

The Matrix USB Driver selection box in the Welcome window of the
DL.CODE Installer is not for Matrix 210N devices.

NOTE
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STEP 5 - INSTALLING DL.CODE CONFIGURATION PROGRAM

The USB Virtual COM Port Driver allows sending serial data using the Matrix 210N USB
port. A different virtual COM Port will be assigned to each connected reader.

Installing the USB Virtual COM port drivers

Double-click on one of the following files to launch the correct USB Virtual COM Port
Driver Installer for your PC.

e Windows XP//7 (x32) = "DPInst.exe"
e  Windows 7, 8, 10 (x64) = "DPInstx64.exe"
The driver will be installed.

For updated drivers or more details go to ftdichip.com/Drivers/VCP.htm.

Starting from DL.CODE 1.4.0, serial port communication is supported for device discov-
ery and configuration. This allows dedicated Matrix 210N USB communication models
to be configured through DL.CODE.

This feature is not enabled by default, so the first thing to do is to enable it through the
Ul Settings window.

scroll down to the Find Devices tab.

rate is fixed at 115200. Select 115200.
I )

| Configuration = Monitor Global S=ttings

| Log Dptions -
Shmuilator Settings
Find Devices -

Enable Automatic Device Dizscovery [T

Enable Serel Devices Dscovery (&

1. From the main menu open the Eimm T EEEE e 020 0. e
Options>Ul Settings window. Gontguration | Mositor Glonal setungs
Simutaior mages Foloer \Simifatorimages\MI T0M_235-11
2. Click on the Global Settings menu and || =" e =
M300N-482-010

Simutater Images Falser

Use default foldar

3. Check the Enable Serial Device Discov- || mawn-someno
ery box. Scroll down to see the following |~
selections. e e

Simudatar Imagas Faldars

4., For Matrix 210N USB models the baud || ..

M410N-XRF-H2x

Simulator Images Folder

Use default folder
MAS0N-80D-030

Sirvulatar Irmsges Foldar
Use default folder

Start Simulator with DLCode
Start Senulator with DLCede

Find Devices

tic Device

Seriz! Parity |nare =

Sarisl Data Bits [ Izl

Serial Stop Bits

Baud Rate 021500

Boud Rate 460300

Baud Rate 230400

EEEE[F

Baud Rate 115200

Baud Rate 57600

Baud Rate 25200

HE O

Boud Rate 19200
Baud Rate 5600
Baud Rate 4800

Baud Rate 2400

EEE e

Baud Rate 1200

Enable Seriol Devices Discovery  [£]

il

I+
4]

| M1z0 210000 =

[

Cancel

5. Click OK to return to DL.CODE and click on the Getting Started icon.

SOUATALOGIC
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RAPID CONFIGURATION

6. Open the Serial devices tab and double-click on or drag the device icon into the
Selected Device Information Area.

Heip

COATALOGIC

Dewice Selection

Help

Ouiling Devicws >

Serial Devices - Drevice Selection

ﬂﬂ

.
H

l

:

mEam|

evice Seiecton sTzen alows you ta choose zn
Orine Device or & Smustor to work reth,

Task Selection
® Device List Arca
¥ Selected Device Infurmation Area

Task Selection

% open Device Configuration

& setup Tntemal Retwork Cosfiguration
B Packtrack Calibration

& Monkor Device

Offiing Devices » : ||

Device Modal :  Confguration Schema Releass | User - Instaler-Expart

The device is now connected to the DL.CODE Configuration environment. Configure your
device through DL.CODE as described in "Step 6 - Device Configuration" on page 21.

Flie Optioas Device Help
2 BEE ATALOGIC
OPBAREA! N EE SDATALOGI
Device Selection Help
Onding Devices ? Seleciee Device Details - wSwomal =
| sertat Devices n) |Nome Device Selection
] ; §35.01 -16 RED NARR STD
Mesdel : 435-D10 LNS-16 REDNARR & m
S 500N COMIZ Matr Lapout Type Aons = — e
Q. SH: C15PI0060 Interna Netwark Role Stave g 1
StauE Frase Moge Running 51 - ]
Startup Info Ok B B —
Serial Pot COmM12 8 : g ac -
Appiicaton SW Versin 1.40.1101 ] ]
Loadsr Verson 13
Tha Drvice Selecten sreen aiows yau to choese an
Crire Cevice of & Smuator te work with
Task Selection
8 pevice List Area
= _ B selected Device Information Area
Open Device Configuration
Task Selection
= 1B ppen Device Configuration
_;_ ol Setup internal Network Configuration (6 Serup Taternal Nekwork Configuratian
(4 PackTrack Calibration
————— 'i" HMonitor Device:
Packtrack Calibration
Menitor Device
A
Offline Devices »
nestaller-Expest 4 ! DLCODE 140 216
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STEP 5 - INSTALLING DL.CODE CONFIGURATION PROGRAM

Step 5C - Serial Device Discovery

Starting from DL.CODE 1.4.0, serial port communication is supported for device discov-
ery and configuration. This allows dedicated serial communication models to be config-
ured through DL.CODE.

Although this feature allows all devices to be configured through their

Serial Interface, be aware that transmission speeds and some DL.CODE

features are limited when using this interface. It is always advised to use
NOTE  the Ethernet interface whenever possible.

This feature is not enabled by default, so the first thing to do is to enable it through the
Ul Settings window.

1. From the main menu open the @i — E=—rEr—x—)
Options>Ul Settings window. Conguration | Monitor Gioval sengs
simulaior images Foloer SimillatorlmagesMa 101 § 235
2. Click on the Global Settings menu and || e# e =
. N MI00N-483-010
scroll down to the Find Devices tab. Seomtatar Images Folder

Use default foldar =

3. Check the Enable Serial Device Discov- ||mnsm-oiw0
ery box. Scroll down to see the following || ="

Use default folder &)

selections. M4108.700-010
Sinulatar Images Falaar b
4. For Matrix 210N USB models the baud | ... @
rate is fixed at 115200. Select 115200. ML o
Simwhador Images Folder
(B Ui settings n _ [E=RIE) Use default folder 3
Configuration  Monitor Global Sertings | RASON:30D-040
F—— = Sirsulatar Imagss Faldars

Simulstor Settings -

Find Devices i~

Enable Automatic Davies Dieeovar ™| _l

| Mi20210-000

Ensble Senial Devices Discovery [

Serial Darity Nene iz

Serial Dista Bits g - Enable Seriol Devices Discovery 7] l

Senal Stop Bits 1 x Cancel oK |

Baud Rate 921600

i

Baud Rate 460800

Baud Rate 230400

Beud fate 115200 o

Baud Ratz 57600

Baud Rate 38400

Baud Rate 19200

Eaisd Rata 9500

Eaud Rats 4800

EBaud Rate 2400

Eeud Rate 1200

Cancel J (2] 3 I

If you're not sure of the Serial baud rate you can also check the Enable
Automatic Device Discovery box which for serial devices will try communi-
cation at all baud rates, but only at No parity, 8 data bits; 1 stop bit.

NOTE  Enabling this parameter can notably lengthen Discovery time, therefore it
is generally better to disable it to increase Discovery efficiency.

5. Click OK to return to DL.CODE and click on the Getting Started icon.
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RAPID CONFIGURATION

6. Open the Serial devices tab and double-click on or drag the device icon into the
Selected Device Information Area.

Heip

COATALOGIC

Dewice Selection

Help

Ouiling Devicws >

Serial Devices - Drevice Selection

ﬂﬂ

.
H

l

:

mEam|

evice Seiecton sTzen alows you ta choose zn
Orine Device or & Smustor to work reth,

Task Selection
® Device List Arca
¥ Selected Device Infurmation Area

Task Selection

% open Device Configuration

& setup Tntemal Retwork Cosfiguration
B Packtrack Calibration

& Monkor Device

Offiing Devices » : ||

Device Modal :  Confguration Schema Releass | User - Instaler-Expart

The device is now connected to the DL.CODE Configuration environment. Configure your
device through DL.CODE as described in "Step 6 - Device Configuration" on page 21.

Flie Optioas Device Help
2 BEE ATALOGIC
OPBAREA! N EE SDATALOGI
Device Selection Help
Onding Devices ? Seleciee Device Details - wSwomal =
| sertat Devices n) |Nome Device Selection
] ; §35.01 -16 RED NARR STD
Mesdel : 435-D10 LNS-16 REDNARR & m
S 500N COMIZ Matr Lapout Type Aons = — e
Q. SH: C15PI0060 Interna Netwark Role Stave g 1
StauE Frase Moge Running 51 - ]
Startup Info Ok B B —
Serial Pot COmM12 8 : g ac -
Appiicaton SW Versin 1.40.1101 ] ]
Loadsr Verson 13
Tha Drvice Selecten sreen aiows yau to choese an
Crire Cevice of & Smuator te work with
Task Selection
8 pevice List Area
= _ B selected Device Information Area
Open Device Configuration
Task Selection
= 1B ppen Device Configuration
_;_ ol Setup internal Network Configuration (6 Serup Taternal Nekwork Configuratian
(4 PackTrack Calibration
————— 'i" HMonitor Device:
Packtrack Calibration
Menitor Device
A
Offline Devices »
nestaller-Expest 4 ! DLCODE 140 216
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STEP 6 - DEVICE CONFIGURATION

STEP 6 - DEVICE CONFIGURATION

Automatic or Advanced Setup

Automatic Setup provides an automatic procedure for setting: optical/illumination,
reading distance, and code definition parameters to obtain the most stable decoding
conditions for a single code symbology based on the images presented to the reader. It
can be set to include Image Filters if necessary. See the table below for codes and filters
managed by Automatic Setup. Automatic Setup is especially useful for DPM applica-

tions.
ENABLED 2D ENABLED
ENABLED 1D CODES
CODES FILTERS

CODE 128
EAN 128
CODE 39
CODE 93
CODABAR DATAMATRIX ECC 200
PDF417 R
MICRO PDF417 MICRO GR ERODE 3x3, 5x5 and 7x7
GS1 DATABAR

AZTEC DILATE 3x3, 5x5 and 7x7
GS1 DATABAR STACKED MAXICODE SMOOTHING
GS1 DATABAR LIMITED DOTCODE

GS1 DATABAR EXPANDED

GS1 DATABAR EXPANDED STACKED
UPCEAN FAMILY EAN13

UPCEAN FAMILY EANS

UPCEAN FAMILY UPCA

UPCEAN FAMILY UPCE

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

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

B If your application requires multiple code symbologies, multiple image
use the Advanced Setup, see page 24.

NOTE
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RAPID CONFIGURATION

Automatic Setup

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.

E Cpen Configuration from Device

Dafaul:
_L [E5 Phase Mode x

Task Selection

Open Device Configuration

Presentation Mode

Setup Internal Network Configuration
Packtrack Calibration

E Monitor Device
Web Monitor

[¥] setas Startup Configuration
[ OK ] ‘ Cancel ‘

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

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

Helg

CEGEEEFFEEL

Layout Type - Alone ; Internal Network Role @ Slave 0 ; Configuration © [Temp];, Status @ Halt . Reading Phase: Continuous. -

Automatic Setup Reading Phase Data Formatiing G o

COATALOGIC

Automatic Setup

Advanced Setup Good Read Setup Qutput Setup —
nn E:“EE} | Siari Aulomalic Slup |
4 Code Setiings %
- ﬁmage Settings i_. | -|
[Eorecczon :
Resull Contro Help

Configuration
| Canfiguratio

Dvice SW Reloasa - 160 517-BETADS User  Instaler-Expart  DI_CODE 150 106 BETADS

Mame - Malrin Mocdel - MI0ON 424010 LNS-12 RED NARR STD. SN - C14PODG30 1P Address

If the image display area is too dark to see the images being captured,
you can drag the Gain and Exposure Time sliders (circled in red in the
figure above) to the right to increase visibility. This will not affect Auto-

NOTE matic Setup.
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STEP 6 - DEVICE CONFIGURATION

5. Click on the Start Automatic Setup button. The following window is displayed:

Automatic Setup

This procedure will perform Automatic Setup on current Image
Setting parameters.

Cheose between Static and Dynamic Tuning options:
@ Static

() Dynamic

Select which type of code symbaology to search for.

If you're not sure select bath. Only one code symbology will
be found.

[C1 1D Codes
[¥] 2D Codes
Include or exclude image filtering.

Mote: This can increase the time necessary to complete
Automatic Setup.

[] Include Image Filtering

Start | : i Cancel |

6. Select the correct reading conditions: Static or Dynamic Tuning, 1D or 2D code,

Include Image Filtering (to find the best decoding condition).

7. Click Start to begin the procedure. The reader begins acquiring images. At the end
of the procedure the Status: Completed message appears. You can Close the
Automatic Setup window.

Flle Oplions Device

CELEEEEEFEEER)

Layout Type - Alone | Imternal Network Role - Slave 0 Conflguration : [Temp], Status @ Halt; Reading Phase: Continuous. £ Automatic Setup
4 Altamat Setup Reading Phase 2 Oiata Formatting
Advanced Setup Good Read Selup Oulput Sesup
1] ]ajedor (>

4 Code Seifings

Ernﬁge Setiings

Configpuratson

OGOUATALOGIC

Gain

Exposure Time s}

Rt Control

Your reader is now optimized for decoding. Continue with the Reading Phase configura-
tion described on page 34.

SOUATALOGIC
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RAPID CONFIGURATION

Advanced Setup for Software Adjubstable Focus Models (Liquid
Lens)

For Fixed Focus models go to "Advanced Setup for Fixed Focus Models"
on page 31 then continue with "Reading Phase" on page 34.

NOTE

To begin configuration, the reader must be correctly mounted at the correct reading dis-
tance for your application 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.
[E8 Cpen Configuration from Device
Task Selection
%Defﬁull
Open Device Configuration —> Phase Mode ®x

Presentation Mode

o Setup Internal Network Configuration

Packtrack Calibration

E Monitor Device

Web Monitor

Set as Startup Configuration
[ CK Il Cancel

3. Click on the Advanced Setup button and press the Play icon.

4. Place the Grade A Barcode Test Chart in the reading area. Once positioned, stop
image acquisition by clicking on the Pause button.

EEREaEE 000 E

Layout Type . Aone | Internal Hetwork Role © Stave 0 Configuration  Default, Stows . Run, Reading Phase: Continucus

Auiterratic Setup ~ Reading Phase ’ Data Formating

1 Advanced Setup | Good Read Satup Cutput Satup

LDIEEMEER DORSEEEEE

=+ Code Seflings W

a Ernoge Sellings a 't:=
%e’s Settings - Code Grading
;
EForeccane
i§
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STEP 6 - DEVICE CONFIGURATION

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

i O Devize Hep

CECEEEEEEE

Layout Type - Qiane  Internal Matwork Riole - Sizve 0 Configuration - Dsfault Status Halt: Reading Phass: Coranuous

Al | Advanced Sstup ! Image Settings

3

| i Autnrnatc et - Reaing Prase Ciala Formatiing b S
= Adyanced Selup : Good Resd Sstun Suutaspn —
- = w0
[JINE R EE noREEeEEE o

= Code Setlings
|« [P image setings

,;‘ (Genaral Settings - Cooe Grading

Eoveccom

|very High-Power Srobed. | =

i PR
¥| Bottom
4 Len

) Rignt

I |image Auio. Selup I

Reading Distnce

Raagi 75 3}

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

Image Auto-Setup . h h

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

Parameters.
Choose between 5Static 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 (5]
Code Resolution {mm) | 030 %

Start I | Cancel |
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RAPID CONFIGURATION

Fir Ot Denvice Help

CECEEEFEEE

COATALOGIC

Leyout Type  Akne , Internal Network Role - Stawe 0 Conligurstion [Temp], Status . Hat | Reading Phase; Continucus

L cs [ v X
= Code Seflings
mage Seitings

NORZEOEEE

Conigurstor Resutt Consok

Aulomatc Sewp 3 Rearting Phasa ¢ Data Formating

Advanced Seup Good REad Batup Cutput Setup

Advanced Setup - Image Settings

Image Guality

Facus Autalzam

Cons el

For applications having multiple lighting or code reading conditions, up
to 10 different Image Settings can be configured by adding them with the

NOTE Q icon.

7. Now click on the Focus Autolearn button.

Fir Ot Denvice Help

CECEEEFEEE

COATALOGIC

Leyout Type  Akns , Internal Network Role - Stave d. Configuration  [Temp], Status . Hat | Reading Phase; Continucus

LIREEER O00QCEEEEE
= Gode Seflings
mage Scitings

until the Focus

ends successfully.

Aulomatc Sewp 3 Rearting Phasa ¢ Data Formating

Advanced Seup Good REad Batup Cutput Setup

The Reading Distance
vale is not significant

Autolearn procedure

e - Instafier-Expert

Advanced Setup - Image Settings

Image Guality

tarcs o | 7 5
Facus Autolsarn | |
Controt s
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STEP 6 - DEVICE CONFIGURATION

8. The Calibrate dialog box opens allowing you to start the procedure. Click Start.

& N0l 4 | 2, o o GDATALOGIC

~ | Advanced Setup: image Settings

Layout Typa Alons  Intarmal Natwork Role . 3ive 1 Configuration  [Temp]. States  Halt Reading Phass: (

Automatic Satip Reading Fhase Diata Formating Lo

Advanced Setup Good Read Setup Ciupist Setup

LMIERMEA o jedalal o)

Code Setlings

Imaqc Settings

ically be Bdiusted by the st

(0120

t in frant of the resder and press the Stany Focus Awckearn

Calbration may rot

Focus Autolearn

This procedure will perform Cevice Calibration.
Close Details ~
The following parameters will automatically be adjusted by the system:
- Reading Distance
- Image Density
- Field of View

Place the Grade A Barcode Test Chart in front of the reader and press the Start
button,

If you don't have a Grade A Barcode Test Chart, Device Calibration may not
succeed in setting up Image Density and Field of View.

L J
Calibration successfully completed!

111

Reading Distance (mmj :
Image Density(PPI) : 241
Field of View(mm) : 7950

Press Apply to save temporary parameter values, Cancel to discard them.

Apply | | Cancei
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RAPID CONFIGURATION

At the end of the calibration you can see the new Reading Distance and Image Density
(PPI) values as well as the FOV dimensions. Click Apply.

QOOE

Layout Type - Aone ;. intemal Network Role - Slave 0 Configuration - [Tamp|: Status © Hst | Raading Phase: Continuous - Advanced Setup ; image Sattings
Automatic Setip Reading Pnass Diata Famarting Imaga Guality
Advanced Seiup Good Read Selup Output Setup
£ - a3 T
LODERMER nogEeEEE
a Code Settings 7

Elrmge Semngs |

Focas Autoisam

To enlarge the visual image of the code view, you can click on the zoom
image icon repositioning it on the code.

NOTE

At this point it is probably a good idea to save the configuration from tem-
porary memory to permanent memory giving it a specific name.

COATALOGIC

Layout Type  Alome  Intermal Notwork Role - 3isve 1, Conflguration * [Temp], Status - Hat  Reading Phase: Cortinuous -~ Advanced Setup - [mage Settings
I Auomatk Setup ) Reading Phase y Diata Farmatng St Dy o
Advancad Setup Goad Aead Setun Output Setup g

= T
[ sve Comliguenticn an Device | I;

LDE@MMEE OoRE

 Code Settings. "
B | HE

8 Saue New Canfiguiation § cFguaton Kame)

Station 2

al

Toc-Leh
Top-Rignt

71 Botom-Let
¥ Bomorn-Right

Mnage Aulo-Sedup

Facus Autaisarm

[l

[# Set as Startup Configuratian
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STEP 6 - DEVICE CONFIGURATION

9. Now place an application specific code in front of the reader and repeat only the
Image Auto-Setup to register any changes in lighting or code surface contrast.

‘vt Devee

BipEaeQQocE

Layout Type  &lons  Internal Natwork Role

GOATALOGIC

Slave 1, Configuration ' [Temp]; Status - Ha Reading Phase: Cortinyous ~ Advanced Setup © |mage Settings

Auomatk Setup Reading Phase Diata Farmatng St Dy o

Advancad Setup Goad Aead Setun Output Setup
: o 50 5]
LIBEDEER nopop@mEEn oo . 5
4 Code Seftings = =
E'Image Settings AN WUREIET X |=
Very HgrPower Sooed | v|
Ceeinal Az
Sectom o) Topdieft ‘
3| TopRig
¥| Bofom-Let
9| Bomor-Right
Ainags Aulo-Sedup | |

Facus Autaisarm |

10. Click on the Data Matrix ECC 200 symbology under the Image Settings branch
(enabled by default). If this symbology is among those in your application it will be
shown in the image display with its code symbology name and a small green box
around it indicating it is decoded.

o Devere

CEGEEEE=EETE

Layout Type  &lons  Intarnal Natwork Role

GOATALOGIC

sced Betup . DMECC200

Sive 1| Configuration * [Temp], Status - Hat  Reading Phase: Continuous -

Aitomatic Setup Readgng Phase Cotde Dmbolmiy, Selup i

Dala Formasing

DMECCI00

Advanced Satup.

el v [< &)

# Code Settings

a Irr'sge Sattings

,‘J General Settings - Code Grading
s

Good Aead Sefuip Oliput Setup

Coce Fillers

image Processing Qrder -

Cinde Localizafion B -

Contrnl Heip

SOUATALOGIC

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

NOTE within this area in order to be decoded.

PRODUCT REFERENCE GUIDE 29



RAPID CONFIGURATION

e 11. 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 Code Autolearn icon.! See the DL.CODE User’s Manual for details.

12. For each code symbology set the relative parameters according to your applica-
tion.

U Continue the configuration from "Reading Phase" on page 34.
NOTE

1. The Code Autolearn procedure will not recognize the following symbologies: Pharmacode, MSI,
Standard 2 of 5, Matrix 2 of 5.
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STEP 6 - DEVICE CONFIGURATION

Advanced Setup for Fixed Focus Models

For Software Adjustable Focus models go to “Advanced Setup for Soft-
ware Adjubstable Focus Models (Liquid Lens)" on page 24 then continue

with "Reading Phase" on page 34.
NOTE

To begin configuration, the reader must be correctly mounted at the correct reading dis-
tance for your application 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.
[E8 Cpen Canfiguration from Device
Task Selection
Defaull
I Open Device Configuration —» BB Phase Mode ®

Presentation Mode

Setup Internal Network Configuration

Packtrack Calibration

E Monitor Device

Set s Startup Configuration

4] Web Monitor

i K I I Cancel

D 3. Click on the Advanced Setup button and press the Play icon.

4. Place an application specific code in the reading area. Once positioned, stop
image acquisition by clicking on the Pause button. If a Data Matrix code is placed
in front of the reader you may also see the green good decoding box imposed on
the display image.

Oyt Dewice L

BeREEsO0BE ODATALOGIC

Layout Type - Atane ; Interninl Network Role - Sizve 1)+ Configuration - Dsfault Status - Run - Reading Phass: Continuois Al | Al MECCI00

Autimatic Setp Reading Prasa Data Foematiing
I Advinced Sewp I Gaod Read Selup Qulput Setup
P e g
IIEREEE z
4 Code Setings

a Emage Sethings

E‘Ellersi Seftings - Code Grading

@MEC‘CZM
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RAPID CONFIGURATION

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

Fite Coplions

PELEEEEFEEE GDATALOGIC

Layout Typa  Alons - Intsrnal Natwork Rols - Slave [ Configuration - Default Sentus - Hal - Reading Phase: Cortiuous ~/ | Advanced Setup- Image Ssttings
Autormatic Setup Reading Prase Data Eomiatting g
Aduanced Setup Good Read Setup utpul Selup

LIE@MER (1] |aega )] 0] om|.

+ Code Semings (U

a @mm Seftirgs

geenems Sattings - Code Grading
[Eoveccae

=1~y
137

]

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

Image Auto-Setup

This pracedure 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.

7 Static
@ Dynamic
Line Speed (mm/sec) [
peed {1 | 1000 [}
Code Resolution {mm) | 030 %

Fie  Ophom Devdce Help L
CEEEEEEEEE GDATALOGIC
Layout Type . Alons | intemal Hetwork Role - Siave 0 - Configamtion - [Tomp), Status. . Halt - Resding Phase: Cortrous ~ | Advanced Setup - image Settings

Automatic Senp Reaging Phase Oata Formatting

Advanced Seiup Good Read Satup Cutput Setup
IER@EER
4 Code Settings M
Irnsge S a0 Mg X

PN - Mt Model | M2 3 P Addres - L | Instabier Expor
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STEP 6 - DEVICE CONFIGURATION

to 10 different Image Settings can be configured by adding them with the

NOTE E icon.

7. Click on the Data Matrix ECC 200 symbology under the Image Settings branch
(enabled by default). If this symbology is among those in your application it will be
shown in the image display with its code symbology name and a small green box
around it indicating it is decoded.

B For applications having multiple lighting or code reading conditions, up

Fin Cptors Duvice Help

ghipEasoE

Layout Type - &lone . ntemnal Network Role . Slave 0 Conflguration [Temg|, Statws - Haft, Resding Phase: Conbiuous.

GOUATALOGIC

Advanced Setup - DMECC200
Aulomatc Selup Reading Phase

Advanced Setup Gootl Read Selup

= Gode Sellings

a Elm:_}a Seftings

seneral Seltings - Code Grading
IMECCZ00

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
NOTE within this area in order to be decoded.

U The large green box for each symbol indicates the code localization area

e 8. 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 Code Autolearn icon.! See the DL.CODE User’s Manual for details.

9. For each code symbology set the relative parameters according to your applica-
tion.

1. The Code Autolearn procedure will not recognize the following symbologies: Pharmacode, MSI,
Standard 2 of 5, Matrix 2 of 5.
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Reading Phase

1. Select your application specific Operating Mode from the icons over the Configu-
ration Parameters tree area: Continuous, One Shot, Phase Mode or PackTrack.

FECEEEEFE

BECOOE.

+ Reading Phase
neral Setings

A quisition Trigger
M 4Phase On

hase Off
Channels
Fildbuzes

4 [puls
Ei-lnpul ;i

Elnpm 2
e

Sensors
Data Collection Type
FProtocol Index Collection

Husull

Configuration

Mame © Matnx  Model

Layout Type - Alone ;. Internal Network Role © Slave 0 - Configuration - Station 1 Status - Halt! Reading Phage: Phase Mode |~

Automalie Seiup % ) Reaing Phase

Advanced Seflp ) Gaod Read Selup

B[c]o)

Reading Phase : Acquisition Trigger

Trigger Type
Ti Cotin

Trigoer Dekay

1 Delzy Type on Sdtemal Trigosr | Disabled =
pre—. .
External Trigger Source ~
L o &i [ Bsatee r
[T tsain
ALK
B ST m I A
71 10t
B togut 1 Leading b}
E input 2.
Consia Control Haig

5. 0.517-BETADS  Liser - Installer-Expert

A4PO0EID 1P/

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.
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STEP 6 - DEVICE CONFIGURATION

Good Read Setup

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 gray 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.

CEEEEEFFEEE 0
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SOUATALOGIC

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 - (CODE3S XOR DMECC200) AND (CODE12E)
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RAPID CONFIGURATION

L]

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

Data Formatting

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

=
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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.
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STEP 6 - DEVICE CONFIGURATION

Output Setup

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.

COATALOGIC
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Save the configuration from temporary memory to permanent memory,
overwriting the previously saved configuration.

NOTE

SOUATALOGIC
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RAPID CONFIGURATION

STEP 8 - 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.

READY
= LEARN

GOOD
- SETUP

TRIGGER
- AIM

COM

@)= Test
STATUS ©

Figure 19 - X-PRESS Interface: Test Function
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3. To exit the Test, press the X-PRESS push button once.

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

The Bar Graph has the following meaning:

>95%
>75% f
Ln=
TRIGGER g
>60% Q- U
Qs
¢
> 40% =
>20%

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.
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CHAPTER 2
INTRODUCTION

PRODUCT DESCRIPTION

Matrix 210N is the new Datalogic 2D reader offering excellent reading performance,
ultra compact size and extreme ease of use. Thanks to innovative optical features,
advanced software functions and complete connectivity options, Matrix 210N is the
cost effective solution for applications where the space is very limited.

Ultra Compact Size
Compact dimensions allow flexible mounting and positioning in narrow spaces.

Excellent Reading Performance

WVGA image sensor, up to 60 frames/s acquisition rate and dynamic reading capability,
together with powerful decoding libraries provide excellent performance on a wide
range of code symbologies as well as damaged and low quality codes. Matrix 210N
allows reading 10 mils codes in moving applications at speeds up to 2 m/sec.

Innovative Optical Features

The Liquid Lens technology allows dynamic focusing to extend Depth of Field. The inno-
vative optical and lighting systems ensure wide field of view at short reading distances,
combined with excellent illumination pattern.

Ease Of Use

The intuitive X-PRESS Human Machine Interface makes installation and maintenance
easier than ever thanks to a five LED bar graph and the multi-function key providing
immediate access to relevant functions such as Aiming, Setup (for automatic imager cal-
ibration), Learn (for automatic code setting), Test Mode (for bar graph activation). A
Green Spot provides immediate Good Read feedback.

Enhanced Connectivity
An embedded Ethernet interface allows for faster communication

An embedded high speed ID-NET communication interface allows efficient data collec-
tion and simplifies network wiring.

Industrial Features

Matrix 210N, with its rugged construction, IP65 protection class and 10 to 30 VDC
power supply is the ideal product for industrial applications.
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PRODUCT DESCRIPTION

Matrix 210N has been developed for use in numerous industries like:

Electronics
e PCB Board Tracking

e Electronics Product Tracking

Pharmaceutical & Chemical
e Medical Devices Traceability

¢ Pharmaceutical and Medicine Manufacturing

e Chemical & Biomedical Analysis Machines
e Access Control Systems

e Self Service Systems (ATM, Kiosks)

e Print & Apply systems

e Document Handling

This technology intrinsically provides omni-directional reading.

Standard Application Program

A Standard Application Program is factory-loaded onto Matrix 210N. This program con-
trols code reading, data formatting, Ethernet interfacing, serial port and USB interfac-
ing, and many other operating and control parameters. It is completely user
configurable from a Laptop or PC using the dedicated configuration software program
DL.CODE, provided on the DL.CODE mini-DVD (downloaded .zip file or mini-DVD acces-
sory).

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

Quick, automatic positioning, calibration and code setting of the imager can be accom-
plished 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. This tool includes
visual feedback from the reader.

DL.CODE allows verifying the exact positioning of the reader to maximize its reading
performance.

Statistics on the reading performance can also be visualized through a dedicated win-
dow in DL.CODE.
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INTRODUCTION

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:

Ultra Compact Dimensions

Outstanding decoding capability 1D, 2D, Stacked, and Postal symbologies
High performance on dynamic reading applications

X-PRESS for easy and intuitive setup

Optical Aiming System

10 to 30 Vdc Power Supply

High Speed on-board Ethernet Connectivity

ID-NET embedded high-speed network connectivity

Image Cropping for higher frame rate
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INDICATOR AND KEYPAD BUTTON

INDICATOR AND KEYPAD BUTTON

READY
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- SETUP
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Figure 20 - Indicators

The following LED indicators are located on the reader:

NET

On the connector side of the reader near the Ethernet connector, the orange
ETHERNET NETWORK PRESENCE LED indicates the on-board Ethernet net-
work connection (Figure 20, 1)

PWR

On the connector side of the reader near the cable, the blue POWER ON LED
indicates the reader is correctly powered (Figure 20, 2)

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

following table:

READY

green LED indicates that the reader is ready to operate (Figure 20, 3)

GOOD

green LED confirms successful reading (Figure 20, 4)

TRIGGER

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

coM

yellow LED indicates active communication on the main serial port * (Figure 20,
6)

STATUS

red LED indicates a NO READ result (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 Chapter 1, Rapid Configura-

tion).

SOUATALOGIC
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INTRODUCTION

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 66 for connection details and "Internal Network Configura-
tions" on page 120 for configuration details.

44 MATRIX 210N SOATALOGIC



ID-NET

¢ 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 66 for connection details and "Internal Network Configura-
tions" on page 120 for configuration details.
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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:

e Learn to self-detect and auto-configure for reading unknown codes.

e Setup to perform Exposure Time and Gain calibration.

e Aim/Locate to turn on the blue ring to aid positioning.

e Test with bar graph visualization to check static reading performance.
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- SETUP

TRIGGER
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STATUS ©
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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 (Test, Focus, Setup or Learn).

3. Release the button to enter the specific function.
Once button is pressed, the cycle of LEDs activation is as follows:

READY
= LEARN

GOOD
= SETUP

TRIGGER
- AIM

com
STATUS s

-
Release button Release button to Release button to enter
to Exit enter Test Mode Aim/Locate Mode

READY

= LEARN
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TRIGGER

-
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STATUS ©

... TEST

STATUS ©

.- YEST@‘
STATUS

_’
Release button to Release button to
enter Setup Mode enter Learn Mode

- Release button to Exit
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X-PRESS HUMAN MACHINE INTERFACE

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:

READY

>95% ) = Learn
GOOD

=75% @ - semwe
TRIGGER $§

> 60% . - AIM EE’
COM ?—f

> 40% @-:=r =

STATUS
>20% L)

In case of a NO READ condition, only the Status LED is on and blinks.

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

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

Aim/Autofocus

This function causes the laser pointers to turn on. Since the laser pointers are centered
on the FOV they can be used to position the imager on the code. The Aim LED blinks to
indicate this state. After a short delay, this function also performs the Autofocus proce-
dure for Liquid Lens models.

You can exit the Aim/Autofocus function at any time by pressing the X-PRESS push but-
ton once. After a short delay the autofocus procedure is canceled and the laser pointers
turn off.

Setup

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

The Setup 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 Setup LED will stop blinking and Matrix 210N emits 3 high-
pitched beeps.

If the calibration cannot be reached after a timeout of about 5 (five) seconds Matrix
210N will exit without saving the parameters to memory, the Setup LED will not remain
on continuously but it will stop blinking. In this case Matrix 210N emits a long low-
pitched beep.
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Learn

Once entered, the imager starts a procedure to automatically detect and recognize a
single code which is presented to it. Successive Learns will substitute the current code.

The Learn LED will blink until the procedure is completed.

The Learn procedure ends when the Image Processing and Decoding parameters are suc-
cessfully saved in the reader memory, the Green Spot is activated, the Learn LED will
remain on continuously and Matrix 210N emits 3 high-pitched beeps.

If the calibration cannot be reached after a timeout of about 3 (three) minutes, Matrix
210N will exit without saving the parameters to memory, the Learn LED will not remain
on continuously but it will stop blinking. In this case Matrix 210N 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

_F?'."'.J.QDYE . Good
@ .- LEARN i
Sian Trigger

- SETUP COM
TRIGGER EE

- AIM L.:f
COM ?.f

=TRSO Status Blink
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MODEL DESCRIPTION

MODEL DESCRIPTION

Matrix 210N readers are described by their model number which indicates the charac-
teristics 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.

MATRIX 210N XXX-XXX
Sensor Size Options
2 = WVGA (752x480) 0 = Standard
1 = ESD Safe
2 = ESD Safe + YAG Cut Filters

llluminators Interface

1 = Standard Internal llluminator 0 = Serial

2 = DPM Internal llluminator with Diffuser 1 = Ethernet

3 = DPM Internal llluminator 2=UsB

Focus Distance - > Reading Window

1 = Fixed Focus Near 0=90°

2 = Fixed Focus Medium 1 = Straight

3 = Fixed Focus Far

5 = Software Adjustable Focus (Liquid Lens)

AVAILABLE MODELS
PART NUMBER DESCRIPTION

937501238 MATRIX 210N 211-100 WVGA-NEAR-25P-ST
937501239 MATRIX 210N 212-100 WVGA-MED-25P-ST
937501240 MATRIX 210N 213-100 WVGA-FAR-25P-ST
937501241 MATRIX 210N 211-110 WVGA-NEAR-ETH-ST
937501242 MATRIX 210N 212-110 WVGA-MED-ETH-ST
937501243 MATRIX 210N 213-110 WVGA-FAR-ETH-ST
937501244 MATRIX 210N 211-120 WVGA-NEAR-USB-ST
937501245 MATRIX 210N 212-120 WVGA-MED-USB-ST
937501246 MATRIX 210N 213-120 WVGA-FAR-USB-ST
937501247 MATRIX 210N 211-000 WVGA-NEAR-90-25P-ST
937501248 MATRIX 210N 212-000 WVGA-MED-90-25P-ST
937501249 MATRIX 210N 213-000 WVGA-FAR-90-25P-ST
937501250 MATRIX 210N 211-010 WVGA-NEAR-90-ETH-ST
937501251 MATRIX 210N 212-010 WVGA-MED-90-ETH-ST
937501252 MATRIX 210N 213-010 WVGA-FAR-90-ETH-ST
937501253 MATRIX 210N 211-020 WVGA-NEAR-90-USB-ST
937501254 MATRIX 210N 212-020 WVGA-MED-90-USB-ST
937501255 MATRIX 210N 213-020 WVGA-FAR-90-USB-ST
937501256 MATRIX 210N 211-101 WVGA-NEAR-25P-ES
937501257 MATRIX 210N 212-101 WVGA-MED-25P-ES
937501258 MATRIX 210N 213-101 WVGA-FAR-25P-ES
937501259 MATRIX 210N 211-111 WVGA-NEAR-ETH-ES
937501260 MATRIX 210N 212-111 WVGA-MED-ETH-ES
937501261 MATRIX 210N 213-111 WVGA-FAR-ETH-ES
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PART NUMBER DESCRIPTION
937501262 MATRIX 210N 211-121 WVGA-NEAR-USB-ES
937501263 MATRIX 210N 212-121 WVGA-MED-USB-ES
937501264 MATRIX 210N 213-121 WVGA-FAR-USB-ES
937501265 MATRIX 210N 211-001 WVGA-NEAR-90-25P-ES
937501266 MATRIX 210N 212-001 WVGA-MED-90-25P-ES
937501267 MATRIX 210N 213-001 WVGA-FAR-90-25P-ES
937501268 MATRIX 210N 211-011 WVGA-NEAR-90-ETH-ES
937501269 MATRIX 210N 212-011 WVGA-MED-90-ETH-ES
937501270 MATRIX 210N 213-011 WVGA-FAR-90-ETH-ES
937501271 MATRIX 210N 211-021 WVGA-NEAR-90-USB-ES
937501272 MATRIX 210N 212-021 WVGA-MED-90-USB-ES
937501273 MATRIX 210N 213-021 WVGA-FAR-90-USB-ES
937501274 MATRIX 210N 211-112 WVGA-NEAR-ETH-ESYF
937501275 MATRIX 210N 212-112 WVGA-MED-ETH-ESYF
937501276 MATRIX 210N 213-112 WVGA-FAR-ETH-ESYF
937501277 MATRIX 210N 211-012 WVGA-NEAR-90-ETH-ESY
937501278 MATRIX 210N 212-012 WVGA-MED-90-ETH-ESYF
937501279 MATRIX 210N 213-012 WVGA-FAR-90-ETH-ESYF
937501280 MATRIX 210N 225-111 WVGA-LL-DPM-D-ETH-ES
937501281 MATRIX 210N 225-112 WVGA-LL-DPM-D-ETH-EY
937501282 MATRIX 210N 235-110 WVGA-DPM-LL-ETH-STD
937501283 MATRIX 210N 235-111 WVGA-DPM-LL-ETH-ES
937501284 MATRIX 210N 235-112 WVGA-DPM-LL-ETH-ESYF
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ACCESSORIES

ACCESSORIES

The following accessories can be used with the Matrix 210N reader.

ACCESSORY DESCRIPTION ORDER NO.

External Illuminator

LT-700 Linear Array Lighting System 93A401028
BK-21-000 LT-700 Fixing Bracket 93ACC0052
Cables

CAB-ETH-MO1 M12-1P67 Ethernet Cable (1M) 93A051346
CAB-ETH-M03 M12-1P67 Ethernet Cable (3M) 93A051347
CAB-ETH-MO05 M12-1P67 Ethernet Cable (5M) 93A051348
CBL-1534.02 Adapter Cable Ethernet M12 to RJ45 93A050057
CBL-1480-01 Thin M12/5P Male/Female (1M) 93A050049
CBL-1480-02 Thin M12/5P Male/Female (2M) 93A050050
CBL-1490 Term. Resist. Thin M12/5P/Male 93A050046
CBL-1496 Term. Resist. Thin M12/5P/Female 93A050047
Connectivity

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 are available
BA100 DIN Rail Adapters 93ACC1821
BA200 Bosch and 80/20 Profile Adapters 93ACC1822
Various M12 Panel Connectors for CBX Connection Boxes are available

QL100 Quick Link Slave ID-NET T-Connector 93ACC1860
QL150 Quick Link Slave ID-NET + Service T-Connector  93ACC1868
QL300 S)l:.ick Link Master ID-NET - Serial Host Connec- 93ACC1862
QLM500 g:lgbvlgl;k Metal Master ID-NET - EtherNet/IP 93ACC0037
QLM600 \(:ll;i;k Link Metal Master ID-NET - Profibus Gate- 93ACC0033
QLM700 ggl(;bvlgl;k Metal Master ID-NET - Profinet 10 93ACC0038
Various M12 Service Cables and Field Mount Connectors are 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
Brackets

BK-21-020 Fixing Bracket Kit for 0 Degree (straight) models 93ACC0199
BK-21-030 Fixing Bracket Kit for 90 Degree models 93ACC0200
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APPLICATION EXAMPLES

Document Handling

Matrix 210N 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 21 - Address Coded in Data Matrix Symbology for Automated Mail Processing

Deformed or Overprinted Code Reading

Matrix 210N assures the reading of deformed and/or overprinted codes, even though
damaged or printed on high reflective surfaces.

-2

DO X X8 XXX
00X X XXX
OO0 XX

b XX X006 XX X X
. R e e NBSAAL.
MR8 X X (X

- ——

Figure 23 - Overprinted Barcode Readable by Matrix 210N also Through the Envelope
Window Film

Figure 24 - Barcode Printed on Curved Surface Readable by Matrix 300N in spite of

Image Optical Distortion
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APPLICATION EXAMPLES

Direct Part Marking

Matrix 210N is also very powerful in reading low-contrast direct part marked codes.

-~

Figure 25 - Dot Matrix Code Directly Marked on Metal Surface by Using Dot Peening

Technology

Figure 26 - Dot Peening Marking on Metal Surface with Multi-dot per Code Element

Figure 27 - Directly Marked Dot Matrix Code Characterized by Outstanding Separation

Distance between Adjacent Code Elements

Ink-Jet Printing Technology

%
i

Figure 28 - Dot Matrix Code Directly Marked on PCB Copper Pad by Using Ink-Jet
Technology
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Laser Marking/Etching Technology

)
e y
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Figure 29 - Data Matrix Code Directly Marked on PCB Surface by Using Laser Etching
Technology

in real time, use the correct diameter accessory IR Cut Filter with the

:U-\ If application codes must be read which are produced by Laser Marking
Matrix 210N reader in order to avoid burning the CMOS sensor.

CAUTION

EXTERNAL LIGHTING SYSTEM

In some direct part marking applications best reading results are obtained by using an
external lighting system. A series of accessory illuminators are available which cover a
variety of applications.

The LT-700 Linear Array Lighting System provides a high intensity light source designed
for the following applications:

e with uneven, noisy and scratched surfaces;

e where dot peening or laser etching codes are directly marked onto metal surfaces
or PCBs and need to be highlighted. Here the use of more than one LT-700 at dif-
ferent positions can remove any shadowing effect;

e inthe presence of highly reflective surfaces (metal, glass, etc.) causing direct
reflections. Low light path to surface angles strongly reduce direct reflections.

Figure 30 - LT-700 Linear Array Lighting System
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CHAPTER 3
INSTALLATION

PACKAGE CONTENTS

Verify that the Matrix 210N reader and all the parts supplied with the equipment are
present and intact when opening the packaging; the list of parts includes:

e Matrix 210N reader
e Quick Reference Guide
e Test Chart
e Mounting Kit
- Mounting Screws (2)
- Washers (2)
- Mounting Bracket

Figure 31 - Package Contents
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INSTALLATION
MECHANICAL DIMENSIONS
Matrix 210N can be installed to operate in different positions. The four screw holes (M3

x 4) on the body of the reader are for mechanical fixture.
The diagram below gives the overall dimensions of the reader and may be used for its

installation.
Refer to page 59 for various mounting solutions and correct positioning, and Chapter 6,

Reading Features for Reading Distance considerations.
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Figure 32 - Straight Model Overall Dimensions
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Figure 33 - 90° Model Overall Dimensions
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MECHANICAL DIMENSIONS
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Figure 34 - Liquid Lens Model Overall Dimensions
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Figure 35 - ST-336 Mounting Bracket Overall Dimensions
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INSTALLATION
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Figure 36 - ST-337 Mounting Bracket Overall Dimensions
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MOUNTING AND POSITIONING MATRIX 210N

MOUNTING AND POSITIONING MATRIX 210N

Using the Matrix 210N mounting brackets you can obtain rotation on the various axes of
the reader as shown in the diagrams below:

Figure 38 - Mounting Bracket External Positioning

::p Tilt
I

Figure 39 - Straight Model with ST-337 Mounting Bracket — Internal Positioning
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INSTALLATION

For applications where strong vibrations or continuous bumps are pres-
ent, it is recommended to use a double mounting bracket solution.

NOTE

Figure 40 - Double Mounting Bracket Solution
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MOUNTING AND POSITIONING MATRIX 210N

Matrix 210N is able to decode code labels at a variety of angles; however significant
angular distortion may degrade reading performance.

When mounting Matrix 210N, take into consideration these ideal label position angles:
Pitch or Skew 10° to 20° and Tilt 0°.

Skew angles have the same significance with respect to the code plane.
However, in some advanced code reading applications performance can
NOTE be improved by modifying the Skew angle.

U Since Matrix 210N is omni-directional on the code plane, the Pitch and

The Pitch, Skew and Tilt angles are represented in Figure 41. 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 210N reader; it is advised to assure at least 10° for the Skew angle.

. Skew
Tilt assure at least 10°
any angle == .

. inside FOV
. Pitch insi
No Pitch, Minimize :

Tilt or Skew

Figure 41 - Pitch, Tilt, and Skew Angles

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 41. Matrix 210N 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.

See Chapter 6, Reading Features for FOV vs. Reading Distance considerations.
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CHAPTER 4
CBX ELECTRICAL CONNECTIONS

All Matrix 210N models can be connected to a CBX connection box.

We recommend making system connections through one of the CBX connection boxes
since they offer the advantages of easy connection, easy device replacement, and fil-
tered reference signals.

If you require direct wiring to the reader the details of the connector
pins and relative connections are indicated in Appendix B.

NOTE

CBX connection hox, verify the jumper positions in the CBX as indicated

U To avoid electromagnetic interference when the reader is connected to a
in its Installation Manual.

NOTE
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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 210N 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
IMA External Trigger A (polarity insensitive)
1B External Trigger B (polarity insensitive)
-V Power Reference - External Trigger
+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
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 ™ X+
RX *RX+
- TX-
- *RX-
SGND SGND

SOUATALOGIC

* Do not leave floating, see \RS422 Full Duplex Interface” on page 65 for connection details.
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CBX ELECTRICAL CONNECTIONS

POWER SUPPLY

Power can be supplied to the reader through the CBX100/500 spring clamp terminal
pins as shown in Figure 42:

Power Supply
VGND

Earth
Ground

V+

/||| ||| =3|=3|—
Vde GND 6;9 REF IO+ ID- L%/_ SGND TX RTS RX TS 1
POWER "% ID-NET | Man RITX RITX RX+ Rx-

Figure 42 - 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.

MAIN SERIAL INTERFACE

Do not connect to the Main Interface spring clamp terminals if

using Host Interface Modules (Fieldbus) with the CBX500.
CAUTION

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.
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MAIN SERIAL INTERFACE

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
X 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

o | | o | | | —  m—
REF ID+ ID- | |seno Tx  RTS Rx CTS
IB-NET % | MAIN (R)TX+ (RTX- RX+  RX-

| | —1
Vide  GND
POWER

< Ol

READER SGND TX RX

Figure 43 - RS232 Main Interface Connections

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
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CBX ELECTRICAL CONNECTIONS

USER INTERFACE
RX422+ TX422+

SGND W RX422-M TX422-

Ol0[00 W
]

REF 1D+ 10- L%,_ SGND  TX RTS RX CTS
ID-NET B | MAIN (R)TX+ (RITX- RX+  RX-

Wde  GND
POWER

@l
o[l
< Ol

READER SGND TX+ RX+
TX- RX-

Figure 44 - RS422 Full Duplex Connections

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

U For applications that do not use RS422 transmission to the reader (ter-
connect them to SGND as shown below.

NOTE

USER INTERFACE

RX422+

SGND | RX422-

o | | e s | | || o—
REF 1D+ ID- | [sanc 1™ RIS Rx  cTS
ID-NET S | MAN (RITX+ RIT RX+ RX-

Wde  GND
POWER

@l
ol
< Ol

READER SGND TX+
TX-

Figure 45 - RS422 Full Duplex Connections Using Only TX Signals to Host

ID-NET INTERFACE

CBX100/500 Description

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

ID-NET INTERFACE

The following instructions are referred to Figure 47, Figure 48 and Figure 49.

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 - |EC 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

* Application dependent, contact your Datalogic representative for details.

SOUATALOGIC

The default ID-NET baudrate is 500 kbps. Lower ID-NET baudrates allow
longer cable lengths.

NOTE
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CBX ELECTRICAL CONNECTIONS

ID-NET Response Time

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.

240

220 =

200 -

180

160

120 -

100 _-.\u'-""' == ___..-li""-

Response Time (ms)
i
\

60 o

40

20

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Number of Nodes
— 500 kbps = = 250Kbps =  seseeee 125 kbps

Figure 46 - ID-NET Response Time

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

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.
CBX100/500 Main Interface HOST
Reader s ﬂ,fft RS232/RS422
Master : s | IS
. ﬂ\ - Shield
. 1 |» 1 -
o | ol Tt .Ea':‘“, Shicld| e ——
0 - - e il 1]
- 1D+ 1
% ID-NET™ - |/
Termination Resistor, O REF 7
PG-6000 . [Eamh i
Vdc +
o
.3
@
CBX100/500 Shield =]
- = = D- {blue} m
i Qa
Reader o - . | 1D+ {white) g 5
Slave e e lle N | g |0k d L
. ;,. ;__:"'1 2 T m
H E s Tsl. | Tf:""u'l'f::% Shield 7 2 -
" L % o
s |18 TBR L™ 711 s 9
\, 1D+ — o
ID-NET™ 5 \ ] g =
Termination Resistor. DFE REF 5 ]
PG-6000 N [Earth - g
enp | L ]
Vdc g a
=
CBX100/500 Shield
iD- {blue}
Reader o ||s ||o . | (white)
L ] - L ] |~
Slave : : : e REF {black) k4
L3 - e -
fuptod) L | B s
: |5 T
" . .
L ID-NET™ b
i Termination Resistor. ON

s
GND 1
Vdc )

Figure 47 - ID-NET Network Connections with isolated power blocks

PG-6000 . [Earth —
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CBX ELECTRICAL CONNECTIONS

CBX100/500 Main Interface HOST
Reader s s ﬂ/ff""‘@_ RS232/RS422
Master o s | s
: ﬂ i Shield
L] it N to .
* o [T | TEann | |[Shield I."'t\ i
-* L2 k.
AR V-
1 — 1 1D+ T
% ID-NET™ -
Termination Resistor, 0\’{ REF
N
b Earth
GND __|__
Vdc ' *
et}
1]
g
CBX100/500 Shield g
= = = iD- {blue} m
Reader - * . D+ {white) E 5
Slave E é‘ ; / REF E lz
b4 ;H o1 L shial T m
ik s | [ Tl Tﬂoa'h:n Shield A == B
- - [ : =
4 . ;.\ H\“ :; ll. .'I ® Q
| ID-NET™ o = g T
Termination Resistor. OFF REF g o
“_ [Earth %
N GND __|__ §
Vdc = @
-
CBX100/500 Shield
. * * 1D- [hlu_e}
Reader E E ¢ | \ps | Awhite) -
Slave 4 * _;_ = REF
* . HEg|
luptaon 2 [[3 | o] e
L] * ks
e ||s | IS
{}. ID-NET™ ™
¥ Termination Resistor. O
'
™. | Earth
GND __|__
T WVdc '
POWER
SOURCE
12-24 Vdc

Figure 48 - ID-NET Network Connections with Common Power Branch Network
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ID-NET INTERFACE

CBX100/500 ~ Main Interface HOST
Reader s |3 ﬂf-f'/.c: RS232/RS422
Master E s |l
: H\ E SP;I{.'IU
: ; -'“'5““_ Earth Shield R &
. - j\ '“‘-n..___H ID- |— -
= 1 B T o+
: ID-NET™ =
Termination Resistor. D\P{ REF
\ Earth
GND __|__
Vdc ' i
o
e
E
CBX100/500 Shield g
o = D- {blue) m
Reader * : . | 1D+ {white) E 5
Slave E ; ; - REF o lz
s | TR | &
ol . l;JxHQH Tﬂs-':'l:ﬁlrﬁl Shicld |— = - ﬂ
e |1s [Bl [ ||:l-ﬁl T O
. . FIEN ~4 | B ll. ,.I | ;1 o
| ID-NET™ N L g T
Termination Resistor. DFE REF ; )
“.. [Earth =
GND __|__ §
Vde G =]
&
CBX100/500 Shield
ID- {blue)
Reader e ||s ||s {white) v
> |12 . i D+
Slave s [|s |ls ~\ | rREF
* - - ,-"'l
fun ool 2L | e
L ] L -
[ ] - L]
. - w|
% ID-NET™ 2
T Termination Resistor. U\N
o
\\ Earth
GND __|__
1] vde |
POWER
SOURCE
12-24 Vdc

Figure 49 - ID-NET Network Connections with Common Power Star Network
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CBX ELECTRICAL CONNECTIONS

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.

5 1

ONONONORO
OCO0O0O
9 6

Figure 50 - 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

o[l
@[l

o | | ] s | | | | s
Ol0 OO0
o2+ 02| +v |2|,|a:J ou _:_223 v TXAUXRX 3

—
D+ ID- | A 1B -V s
ID-NET % TRIGGER

o[l
@[l
o[l

o1+  O1-
OUTPUTS

—
Ve GND | &

POWER 7%

+V -V

I

@l
Ol
Ol
o[l
@l
Oll
o[l
o[l
@l

REF

g

Reference

Figure 51 - RS232 Aucxiliary Interface Connections

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

7

NOTE
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INPUTS

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 = 12 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.

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

NOTE

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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CBX ELECTRICAL CONNECTIONS

External Trigger Input Connections Using Matrix 210N Power

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
CAUTION  working inside the CBX.

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

Photoelectric Sensor

Figure 52 - PNP External Trigger Using Matrix 210N Power
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INPUTS

\&/uth :
vde GO | | REF 10+ 1D | i
Ser® I F sl ] |

Jumper

Photoelectric Sensor

Figure 53 - NPN External Trigger Using Matrix 210N Power
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CBX ELECTRICAL CONNECTIONS

External Trigger Input Connections Using External Power

PNP Photocell

Input
Signal

Pulled down to External
Input Device Reference

g

o0

O

O

O

Vdc GND
POWER

00

REF

ID+

% ID-NET

ID-

“ Ol
R
&

+V NA 1B
TRIGGER

-V

SGND
AUX

2

Figure 54 - PNP External Trigger Using External Power

NPN Photocell

Pulled up to External

Input Device Power

Input

Signal

oo

O

O

O

O

O

Vdc  GND
POWER

0P

REF

%

ID+
ID-NET

ID-

Ql

+V HA 1B
% TRIGGER

-V

SGND
AUX

2

Figure 55 - NPN External Trigger Using External Power

CBX100/500 Description

+V Power Source - External Trigger
12A Input 2 A (polarity insensitive)

12B Input 2 B (polarity insensitive)

-V Power Reference - External Trigger
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INPUTS

Input 2 Connections Using Matrix 210N Power

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

CAUTION  working inside the CBX.

Input Device
Power to
Input Device

Input  Input Device
Signal  Reference

seeesel I [oe

-V 01+ O1- 02+ 02-] +V [12A 12B -V
OUTPUTS INPUT2

Figure 56 - PNP Input 2 Using Matrix 210N Power

Input Device

Power to Input
Input Device Signal

Input Device
Reference

o | | o | [ | | [ ]

000000 o

+V -V 01+ O1- 02+ 02-| +Vv I2A 2B -V
OUTPUTS INPUT2

—
O

RX
X

u 3

Figure 57 - NPN Input 2 Using Matrix 210N Power

SOUATALOGIC
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CBX ELECTRICAL CONNECTIONS

Input 2 Connections Using External Power

Input Device
Input
Signal

Pulled down to External
Input Device Reference

Ol0/0|0C0IC/88/C00

2A 128 v | X RX
OUTPUTS INPUT2 aux |3

Figure 58 - PNP Input 2 Using External Power

Input Device
Pulled up to External
Input Device Power

Input
Signal

Ol0/0|0C0IC/88/C00

+V

o1+ Of- 02+ 02| +v 1A 128 v | X RX
OUTPUTS INPUT2 Aaux |3

Figure 59 - NPN Input 2 Using External Power

78 MATRIX 210N

SOATALOGIC



OUTPUTS

OUTPUTS

Two optocoupled 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 system.

CBX100/500 Description

+V Power Source - Outputs
01+ Output 1 +

01- Output 1 -

02+ Output 2 +

02- Output 2 -

-V Power Reference - Outputs

The electrical features of the outputs are the following:

Ve =30 Vdc max.
Ice = 40 mA continuous max.; 130 mA pulsed max.

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.
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CBX ELECTRICAL CONNECTIONS

Output Connections Using Matrix 210N Power

Power from the Vdc/GND spring clamps is available directly to the Out-

put Device on the +V/-V spring clamps, and does not pass through the

Power Switch (ON/OFF) inside the CBX. Disconnect the power supply
CAUTION  when working inside the CBX.

Output 1 Device Output 2 Device

Output Power to Output

Power to
Output device Signal

Output device Signal

Output device
Reference

Output device
Reference

[§ ][ ][{s—](s ] [s—] fo—] —] —]

@)
O
O
O
o[l
o[l

of

o | [
WA 128 V| X RX WV Ot+ Ol O2r 02|+ RA B v [TX RX
aux |3 OUTPUTS INPUT2 aux |3

01+ O1- 02+ 02-
OUTPUTS INPUT2

-V

+V

Figure 60 - Open Emitter Output Using Matrix 210N Power

Output 1 Device Output 2 Device

Power to

Output device
Output device
Reference

Power to
Output device
Output device
Reference
Output
Signal

Output

[ | [ e s | o

00000

v o1+ Of 02+ 02|+ 1A 1B v [ TX RX
OUTPUTS INPUT2 aux |3

o[l

@)l

# -V O1+ O1- 02+ 02-| +v 12A 2B -V | TX RX 3

+V
OUTPUTS INPUT2 AUX

Figure 61 - Open Collector Output Using Matrix 210N Power
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OUTPUTS

Output Connections Using External Power

Output 1 Device

Pulled up to External
Output Device Power

Output

 —

—

Output 2 Device

Pulled up to External
Output Device Power

Output
Signal

+V -V 01+ O1- 02+ 02-| +Vv [12A 2B -V TX RX +V -V 01+ 01- 02+ 02-| +Vv 12A 12B -V T RX
OUTPUTS INPUT2 AUX 3 OUTPUTS INPUT2 AUX 3
Figure 62 - Open Emitter Output Using External Power
Output 1 Device Output 2 Device
Output Output
Signal Signal
Pulled down to External Pulled down to External
Output Device Reference Output Device Reference
[ ][] I:II:II:I:‘EF:II:II:II:I [} [ | [ | s [ ][ ] [
+V <V 01+ 01- 02+ 02-| +Vv 12A 2B -V TX RX +V V. 01+ 0O1- 02+ 02| +V 12A  12B -V T RX
OUTPUTS INPUT2 AUX | 3 OUTPUTS INPUT2 AUX 3

Figure 63 - Open Collector Output Using External Power
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CBX ELECTRICAL CONNECTIONS

EXTERNAL LIGHTING SYSTEMS

If an External llluminator is used, it can be powered from the CBX connection box. It
must be connected to the Vdc and GND terminal clamps.

/N

CAUTION

Power is available directly to the Illuminator, independently from the
Power Supply Switch inside the CBX. Disconnect the power supply when
working inside the CBX.

In the case of the LT-700 illuminators, one of the available digital outputs must be con-
nected as the control signal. In DL.CODE, configure the Output Line Function parameter
to one of the External llluminator selections: Always On or Strobed.

Contral Signal for LT-700
illuminators

Se e

*y Vo o+
CUMTRUTS

—]
L . =V 24 KE X

INPLTZ Al

Oll
O
- O[f

—]
O
LS
X

=

| o | | o | | s | s | || | s |
900000 60
Vil LNJ <, =FF :,-nN-l.'l' ] ';4&‘ -/ HA El B ERET

4,

FQNCR # 1 TUFELR ik |

Power to External
I luminator

Figure 64 - External Lighting System Connections

Below is a table summarizing the various External llluminator wiring and power require-

ments:
[lluminator Wire Color CBX/Matrix Signal | Meaning
Red Vdc 10 to 30 Vdc
Black GND Ground
LT-700 White Earth Shield/Earth Ground
Green 01-or 02- Control Signal -
Yellow O1+or 02+ Control Signal +
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ON-BOARD ETHERNET INTERFACE

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 210N incorporates an auto-
cross function.

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

On the Matrix 210N 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 EtherNet/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.

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 13
\..oo.oo.tooo.]
ses 0088088
14 25
9-pin male connector 25-pin male connector

Pin Name Pin Name

2 RX 3 RX

3 X 2 X

5 GND 7 GND
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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.

All software configurations are made through DL.CODE which connects
to the reader through the on-board Ethernet interface.

NOTE

using the PASS-THROUGH configuration. In particular this feature allows
MULTIDATA ID-NET network configurations to be made. Master/Slave

NOTE SYNCHRONIZED ID-NET network configurations are also configurable as
before.

U DL.CODE now supports several different multi device configuration types

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

M The Master/Slave Role is only significant for the Internal ID-NET Net-
Role is not significant and can be ignored.

NOTE
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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 210N incorporates
an autocross function.

CAB-ETH-MOx ® —
-
L -
Matrix f— Fovere ot
210N [ EtTsior ——{aak
Alone
Host
. PG 6000

@ Ethernet Interface
@ Auxiliary Serial Interface (R3232 — Data Monitor)
@ External Trigger (for One Shot or Phase Mode)

Figure 65 - 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 210N readers can be con-
nected to the network by using CAB-ETH-X-MOXx cables:

Alone Alone Alone

Matrix 210N ﬁ

ol

=
CAB-ETH-MO0x
-

CBX

CAB.DSxx-S
: | |
s el i
|
| I -
I

l I — Host

Switch —
CH——=]
4
@ EthemetInterface ' _
e e
SRR e

|

f

@ Auxihiary Senal Interface (R5232 - Data Monitor}
@ External Trigger (for One Shot or Phase Mode) &

B ‘

Figure 66 - Ethernet Network Layout
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SERIAL CONNECTION

SERIAL CONNECTION

In this l[ayout 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 -_ CBX Host

'-‘ ' L
f RS | —leny |

Matrix
210N
Alone

@ Main Serial Interface (RS232 or RS422 Full-Duplex)

@ Auxiliary Serial Interface (RS232 — Data Monitor)

@ Extemnal Trigger (for One Shot or Phase Mode)

Figure 67 - 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 RS$232 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

Matrix 210N
Alone

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

Host

ek

Figure 68 - Fieldbus Interface Point-to-Point Layout

L
&

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 Phase E ; Continuous

Mode Mode

I jjﬂ External
1 | Trigger

.1
. = Power
©)

=0 |} el |l

D= [1]
Switch l—‘ “:'l:;'-:‘J
@ i

@ = Ethernat TCP/P Server 1
@ = Ethernst TCP/IP Server 2 | B
@ = Main Serial Interface (RS232 or RS422 Full-Duplex)

@ = Aux Senal Interface (RS232)

= Pass-through Input channel
= Qutpul channel

A,

CAB-ETH-MO0x

CAB-DSxx-S
I
L

Figure 69 - 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
l- & External ’._‘
| 1|] Trigger —_
I
2 <___|® | C:l® Power
& |
a
@
(3] :t ‘.-—"-_-'i\
1 ]
]
:‘@,‘o

Host

T —
- ] TR

O=

CAB-ETH-MO0x

Switch @ i o=
(@ = Ethemnet TCP/IP Server 1

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

@ = Aux Serial Interface (RS232)
= Pass-through Input channel
—> = Output channel

Figure 70 - ID-NET Multidata Layout (Pass-through)

-1

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.

7

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 chan-
nel.

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 RS232/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
Phase Mode.

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

®© ©

S

v
7/ ID-NET
Synchronized
Slave#n

ID-NET
Synchronized
Slaveit1

ID-NET
| Synchronized
Master

Power

@ Main Serial Interface (RS232 or RS422 Full-Duplex)
(@ External Trigger

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

Figure 71 - 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 QL100 CBL-1480-xx g i

ID-NET Synchronized
Slave Nodes
CBL-1490

ID-NET
ID-NET Terminator
Synchronized

The ID-NET network must be terminated through
the internal switch of the CBX500 and inserting an
ID-NET terminator into the last QL in the network.

Power
CAB-PW-EXT Host @ BA600 ID-NET Out
— @ BA400 Ext. Power
E - ® BAS500 Trigger
CBX500 e @ BA300 Service
CAB-AUX03 ER——
Figure 72 - ID-NET Synchronized Layout. Matrix 210N Master with CBX500 + Matrix

210N Slaves with QL100

If the Backup and Restore function is not required, then a QL300 can be used to connect
the master reader.

CBL-1496

ID-NET
A QL100 QL100
Terminator  ID-NET CBL-1480-xx CBL-1480-xx

ID-NET Synchronized
Slave Nodes

=
| CBL-1490

|
| | ID-NET

QL300 ] 1 Terminator

|

| :

= ID-NET ?T!il The |ID-NET network must be terminated

£ inserting an ID-NET terminator into the
Power |5Y"°hr;'::;‘: QL300 (Master) and into the last QL in
CAB-PW-EXT I = the network.
LA ps
Main Interface -

Figure 73 - ID-NET Synchronized Layout. Matrix 210N Master with QL300+ Matrix 210N
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.

®

4 o
//

! ID-NET

Synchronlzed

Slave#n

Power

ID-NET

Synchronized
CBX100 E Slave#1

® I

ID-NET
Synchronized D

Master

@ TCPAP on-board Ethernet Interface
(@} External Trigger
@ ID-NET (up to 16 devices - practical limit)

E Host

Figure 74 - 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 7 -
ID-NET ID-NET
Synchronized Synchronized
Slave#1 Slave#n
______ 1
I
iD-NET |
Synchronized |
® Master

[E&!-l
T g T 5 Ol G @ Fieldbus Interface
i - @ External Trigger (for One Shot or Phase Mode)
1 ' i Host @ ID-NET (up to 16 devices - practical limit)
e -é eloje I';‘ -1 - (-] £ o

Figure 75 - ID-NET Synchronized Layout with Master CBX500 Fieldbus Interface to Host

[
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TYPICAL LAYOUTS

USB CONNECTION

Matrix 210N USB models can be connected in a Point-to-Point layout to a local host
through their USB cable. No external power supply is necessary.

Host

Matrix 120

Figure 76 - Matrix 210N USB Point-to-Point Layout

One or more Matrix 210N USB models can be connected to a USB Hub. The HUB must
be able to supply 500 mA to each port.

Matrix 120

L L

[ 1

USB HUB

L ‘3*’ -

[ lganl- ] Sremy |

-

Figure 77 - Matrix 210N USB Layout to HUB
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CHAPTER 6
READING FEATURES

MATRIX FIXED FOCUS MODELS

Typ. Linear Reading Distance ©
Focus Field of and 2D Code mm (in)
: , p | Stacked .
Models Distance View @ PPI Code Resolution
mm (in) mm (in) Resolution mm (in) min. max.
mm (in)
; 45 35 x 22 Max. 0.13 (5) 42 (1.65) 53(2.08)
2 X 545 | 0.10 (4)
(1.77) | (1.38x0.87) Typ.0.19(7.5) | 36(1.42) | 61(2.40)
_ 65 50 x 32 Max. 0.19 (7.5) 54 (2.13) 90 (3.54)
fA]EZDfS(é X 380 | 0.15(6)
(2.56) | (1.97x1.26) Typ.0.25(10) | 47(1.85) | 101(3.97)
213-XXX 105 80 x 50 Max. 0.25 (10) 85 (3.35) 135(5.31)
238 0.20 (8)
FAR (4.13) | (3.15x1.97) Typ.0.38(15) | 70(2.76) | 192 (7.55)

a. @ Focus Distance
b. Pixels per inch @ Focus Distance
c. Measurement Conditions:
- Test Chart: provided with the reader
- Still code at the center of the FOV
- Code Symbology: Data Matrix ECC 200
- Tilt Angle: 45°
- Skew Angle: 15°
- Code Contrast = Low *
- Decoding Complexity = Very High *
*These parameter settings can increase the image processing time.

All distances are measured from the reading window to the code surface.

Depending on the code resolution, symbology and number of characters in the code,
the Reading Area can be different from the FOV.
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READING FEATURES

FOV CALCULATION

Use the data in the following table to calculate the FOV for your application, referring to
Figure 78 and the formula below.

Viewin Viewin Viewin Min
Lens Focus g g g Reading
Model do Angle Angle Angle .
Type : . ; Distance
Horizontal Vertical Diagonal
(mm)
Matrix 210N 2x5-xxx | 7 mm software | 14 mm 35° 23° 41° 40

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

FOV,=2[(d + dp) * tan (a,/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

a
o
3
o
A

FOV
plane

Figure 78 - Reading Distance References

Example:
The FOV for a Matrix 210N 225-111 at a reading distance of 120 mm is:

FOVy =2 [(120 mm + 14 mm) * tan (35°/2)] = 85 mm
FOVy =2 [(120 mm + 14 mm) * tan (23°/2)] = 55 mm
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GLOBAL FOV DIAGRAMS

GLOBAL FOV DIAGRAMS

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 The following diagrams are given for typical performance at 25°C using

NOTE

The following diagrams show the maximum obtainable Field of View for 1D and 2D
codes using Processing Mode = Advanced. Depending on the code resolution, symbol-

ogy, and number of characters in the code, the Reading Area can be different from the
FOV.
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READING FEATURES

Software Adjustable Focus Models

Horizontal FOV

Horizontal FOV

75 A
50 4

25 A

-25 -

=50

=75

50 -

25 A

=25 -

=50

1D Codes
6 mils
8 mils
25 50 75 100 125 150 175
1 2 3 4 5 6 T
Distance
2D Codes
7.5 mils
5 mils
10 mils
25 50 75 100 125 150
1 2 3 4 5 6
Distance
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MAXIMUM LINE SPEED CALCULATIONS

MAXIMUM LINE SPEED CALCULATIONS

The Exposure Time (or Shutter) parameter defines the time during which the image will
be exposed to the reader sensor to be acquired. This parameter depends heavily on the
environmental 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.

lighting system and 2D codes are used. The Maximum line speed allowed

for linear codes or postal code reading applications heavily depends on
NOTE the direction of symbol movement. When the direction of movement is

parallel to the elements of the code, the maximum speed is greater.

B 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 # Toypy < 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 may depend on code printing quality,
reader position, etc.

Using the formulas previously explained it is possible to calculate the theoretical maxi-
mum line (target) speed expected for the application, based on the maximum code res-
olution and the minimum suitable Exposure Time value.

The minimum Exposure Time value depends on the reading distance and on external
lighting.

The maximum target speed in the application is also affected by these conditions:

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

e 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 O to 45
degrees).
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READING FEATURES

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

e Disabled: the built-in lighting system is turned off all the time. This option can be
useful only if external lighting is sufficient;

e Always ON: the built-in lighting system is turned on all the time at the lowest
power level. This option is useful if the lighting system blinking (Strobed operating
mode) disturbs the operator.

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

automatically limits the range of allowed values for the Exposure Time
parameter. Therefore, after changes to Internal Lighting, recheck Expo-
NOTE sure Time.

U To avoid LED array overheating, for Power Strobed settings, the program
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CHAPTER 7
SOFTWARE CONFIGURATION

Software configuration of your Matrix 210N 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

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

CAUTION

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 Windows: 7, 8.1, or 10

e 1GBRAM

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)

READER CONFIGURATION

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

odically save the configuration to permanent memory (Save on Device)
to avoid losing the configuration in Temporary Memory. You must give a

NOTE name to the new configuration or overwrite an existing one (except for
Default which cannot be modified).

B Especially for lengthy configurations, it is always good practice to peri-
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SOFTWARE CONFIGURATION

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 135.

An improvement in the Matrix N Family readers allows them to contain
several configurations or jobs in permanent memory.

This means that 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.

NOTE

Auto-Calibration

DL.CODE provides the Image Auto-Setup tool to maximize the reading performance by
tuning the acquisition parameters (photometry) automatically. By selecting the Image
Auto-Setup tool from the Image Settings branch in the Advanced Setup step, the follow-
ing window appears:

Self Tune
This procedure will perform Self Tuning on current Image Setting parameters.
Choose between Static and Dynamic Tuning options: in case of Dynamic tuning ,
please enter Line Speed and Code Resclution according to your application.
() Static
@ Dynamic
Line Spead (mm/sec) | 1000 %
Code Resolution {mm) | 030 %
| |
-

Select the Static or Dynamic Self-Tuning option; Start Image Auto-Setup and Apply to
the Image Settings. The Advanced Setup window works interactively so that you can see
the results of the parameter setting changes as well as the decoding results (Results
panel).

Fh Optons Device Holp
(ROl 5 5 QQEE
Layout Type - Alre . Inwernal Network Rode  Slave 1 Configuration | [Templ; Staws  Hat; Reading Phase: Continuous - Advanced Setup ; image Settngs
1 Automatic Satup # Reading Phase ', Duita Formatting linsagre Gualliy -
Advanced Satup ) Good Read Setup . Cutput Satup i
5-):-7._|
=Y "= —
LIETMEER DoRCEEEEE 5
4 Code Settings =
= Iulju | ]

'Elmage Sattings E n | L A=)
gﬁeneﬂa Settings - Code Grading n n VEIY HQN-Power Smned |-
Ereccan os [pen =

o e
2 # Top-Right
n ' ¥ EctomLat
n ‘ ¥ Eonom-Rignt ‘
n “ Image Aulo-Seiup
ﬂ n Reading Distance -~
Realing Distapge (]| =5
FoCus Auickean
Irmage Jeilings |NA
Cada Satfings
| Configusation Console Contral Hulg
Mame | Mabiz Moded . MX QL-9 RED 'WIDE ST 14PODG16 [P Addvess . 17227101167 Device a5k | RCO2 User - Instalier-Exper

Figure 79 - Decoding Results 0K
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READER CONFIGURATION

Manual Calibration

The following examples show some of the typical conditions occurring during the instal-
lation and how they can be tuned manually.

Under-exposure

To correct this result it is recommended to change the following parameters in their

order of appearance:

1. increase the Exposure Time

2. increase the Gain

7

NOTE

In general, a longer exposure time corresponds to a lighter image but is
susceptible to blurring due to code movement. Exposure time is also
limited by the Internal Lighting mode parameter. Longer exposure times
can be set if the power strobe level is lowered.

High gain settings may produce a grainy image that may affect the
decoding process.

Ot

Layout Type - Alons  Intarnal Network Ralo
Aunmate Selup

Advanced Salup

LDEGDME
A Code Seings
4 Insege Setings

gEeneual Seftings - Code Grading

[Epveccan

CECEEEEEE

Sizue 1 Configuration - [Temp] Statns Halt

Raading Phasa; Cantireicus
Reading Fhase

Good Read Sahip

noRCEEEEE

PMame - Mabix Model - MIOOK 412-090 LOL-S RED WIDE ST 4N

Data Formatting

Output Setup

Inaga Auto-Satup

Fosus Autoleam

DLE0DE 150122 PRE_PRO

Figure 80 - Example Under Exposure: Too Dark
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SOFTWARE CONFIGURATION

Over-exposure

To correct this result it is recommended to change the following parameters in their

order of appearance:

1. decrease the Gain

2. decrease the Exposure Time

Desvice Help

O

File

Automatic Setup

Advanced Satup

E:ECEEEFEL

Layout Typs . Alone . Intemal Network Role - Siave | Configuration [Templ Status  Halt  Reading Phasa: Corfinuous -

OOATALOGIC

Advanced Selup . Image Settings

Heading Phase Data Formatiing

Good Read Setup Output Setup

LOIERMER

 Code Settinge
a Ima_aa Sattings
g-‘ieﬁrral Settings - Code Grading

Eoveccan

P - Matrix - Moded . MICOR 412010 LOL-S RED WIDE &

1+ [ fefafoul ] o JF
: LED Groug L i
W R [ =&

i I ::‘I .B::Ia-n-:. ; 3

2 Bottom-Right

linage Ato- 38l

B 5

Fociss Alltolaam

22 PRE PRO |

Figure 81 - Example Over Exposure: Too Light
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READER CONFIGURATION

Moving code out of the Field of View

To correct this result and have the code completely visible in FQV, it is possible to follow
one or both the procedures listed below:

e reposition the reader
e use the Delay on Trigger and set the Time or Space values.

Fie Coprhicms Denace: Help !
(o) 5 s o f 3, $DATALOGIC
Layout Type . Alore . Intemal Network Role  Slave 1 Configurestion  [Temp), Statue  Hall . Reading Phase: Coptnuous - Advanced Setup - Image Settings
AULOmE: Sefup . Reagny Prase y Data Formatting imagn Guality -
Advanced Setip Good Aead Selup - culput Setp : ngprsign T
3 5 oo 1 600 i-l
e = e
LEDMEER NORQEEEEE .8
# Code Seifings N 1 2
- X1 -

a mags Settings I N |
WA e Setings - Cade Grading Ve Honrovs s3]
}I.IEC.[J2D: i |

imags Auto-iup |
Ranmng Distanen -
& fmim el |
Focus Autalsam ]
Confliguration Hasatt saia Coninsl Heip |

ek - WECHIN 412-0110 L1 RED WL P0G 481 Dew 50153 t L 510122 PRE_PRD

Figure 82 - Example Out of FOV
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Figure 83 - Add Delay on Trigger to Correct Out of FOV
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SOFTWARE CONFIGURATION

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 Advanced Setup step. Up to 10 different
Image Settings can be configured by adding them with the icon.
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For each Image Setting condition start Image Auto-Setup, select the Static or Dynamic
Self-Tuning option; and Apply it.
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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.
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Applications typically require more than one acquisition to obtain suffi-
cient 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
maximum 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.

NOTE

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.
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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.
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MULTI IMAGE ACQUISITION SETTINGS

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.
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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.
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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 the Advanced
Setup tab by clicking on the Add Cropping Region icon as shown below.

In Matrix 210N 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.
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After clicking the Add Cropping Region icon, a blue border appears which by default is
equal to the FoV.
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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.

Fig Opbons Davice Help

CELEEEFEEET:
Layout Typa  Along | Internal Network Role  Skave |, Configuration  [Temp)], Status @ Ha'l | Reading Phase: Contnuous A Advanced Setup ; Image Setiings
Automatic Setup Reading Phase Diata Formatiing ool 2

Advanced Setup Good Read Selup Cutput Setap
i + g i Eune 75 =
NIERMEE DOREE@E o oo »
« Code Setlings i) i =]
Emage Seftings |_ El Gain Muligist | X1 =l

torrial Litghlin: 'l'w'er‘, High-Powear S!rc!)eﬂj
X,y coordinates of bl

Image Auti-Setup
upper left corner of > 0,205
Cropping Region Ve Disnsity {PRY) :
EEY 01 5
w | Acquire PRI
E "Ilﬂ\lﬂlﬂﬂlﬂl Cropping Reon r-l:-:: -

number of pixels in ’
vertical Cropping P H ’ HH“IHJH“"I[H"I

Region (Height)

| Contiguration Resuil Consdie Contral Help

Hame - Malrix Mo 300N 434-010 L d (55 0 * Adddress o st - 1 50517-8ETADS User Installes-Expen L CODE 1.5.0 106 BETANS

File Oplions Device Help

EECEEEFFEERS

Layout Type - Alone ; Internal Network Rale © Slave 0 Configuration - [Temp], Status © Halt - Reading Phase: Continuous - Advanced Setup : image Settings
Automatic Selup Reating Phase Diata Formatting image Guality -
Advanged Setup Good Read Selup Oulput Setup R
= s e o
LONE@DMER ODREEBEoE
4 Code Setlings 7 w=

mage Setimgs |

g |Very High-Powar Strabed | =|

Imaga Auto-Salup |

image Density[PPE) o
. ﬁ: = 201 |3
k |ll“m||.|||ll Acquire PPI |
i J Croppang Region Arga =
Configuration Rusiill S . _

Name © Matry  Moded © MI00N 434-010 |2 RED NAF C14PO06E30 1P Address

SIATALOGIC PRODUCT REFERENCE GUIDE 111



SOFTWARE CONFIGURATION

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.
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DIRECT PART MARKING APPLICATIONS

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.
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Figure 84 - Problematic Direct Part Marking Examples

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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Image Filter

Sets the filter to be applied to the image before being processed. This parameter can be
used to successfully decode particular ink-spread printed codes (e.g. 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.

————
:  DTR

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.
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DIRECT PART MARKING APPLICATIONS

The Open filter eliminates white areas (defects) in the dark zones of the image.

G5 e

Before - No Read

After - Readable

The Contrast Stretching filter maximizes image contrast.

Before - No Read

After - Readable

SOUATALOGIC
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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
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DIRECT PART MARKING APPLICATIONS

The Deblurring filter improves blurred images.

D,

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
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The White Enhancement filter produces a nonlinear increase in the white level for dark
images.

Before - No Read

After - Readable

PASS-THROUGH CONFIGURATIONS

Starting from software version 1.3.0, DL.CODE and Matrix N familiy 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 89.
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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 56
and "Mounting And Positioning Matrix 210N" on page 59) and electrically (refer to
"ID-NET Interface" on page 66) with factory default settings (Layout Type = Alone,
Internal 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 121.

Depending on the application, select Multidata, Synchronized Phase Mode or Syn-
chronized PackTrack 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 123 or "Synchronized ID-NET
Network Configurations" on page 128.

For Synchronized networks Verify/Test network performance. See "Verify Master/
Slave Synchronized Configuration" on page 132.

Perform the Backup current Internal Network configurations procedure. See
"Backup" on page 136.
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INTERNAL NETWORK CONFIGURATIONS

Master Configuration

The following paragraphs demonstrate example network configurations
using a Matrix 300N device. For Matrix 210N readers, the PackTrack

operating mode is not available.
NOTE

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.
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You will be advised that the device role will be changed to Master.

Attention

Current device role is set to Slave. By pressing COK, device role will be changed to
Master. Make sure the selected device isn't installed on a Network where another
Master device is running.

| DK I [ LCancel |

Click OK. The Net Autoset feature automatically starts to find Slave devices connected to
the ID-NET network of the Master.

Metwork Autosat

Met Autoset Progress : 51 3¢

Connection Type: ID-NET

Cancel
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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.
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Depending on the application, select one of the Default Internal Network Configura-
tions: Multidata or Synchronized Phase Mode.

Task Selection

Start Net Autoset

Manage Configuration

Multidata

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.

122 MATRIX 210N SOATALOGIC



INTERNAL NETWORK CONFIGURATIONS

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.
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Figure 85 - 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.

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

NOTE connected to Ethernet you must temporarily (manually) connect them
one by one to perform Image Settings.

B If necessary, Slave device photometric (Image Settings) parameters
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COATALOGIC
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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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When the configuration opens, pause run mode and set all the application specific con-
figuration parameters (including Image Settings).
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m Verify the focus and decoding with the capture image button.
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3. Now save them to a new Slave specific application job?.
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Figure 86 - Saving Multidata Configuration to Slave 1

Repeat this procedure for each Slave device until the entire network is configured.

The following screenshots show the pass-through configuration settings.

IL.wm.-l Typa ! Alone | balernal Mabsdrk Roe w‘a:nl-rl:onlu;wallcn [Termgl Bialud @ Malt | Asading PRede Phate b Data Formailing : Passthosegh 2

ity Pse =% It Toimamng 5T B

| D—N ET M ast'Er o] Nmad Lrtep o Thagar Nealiip TermEra aRal -1
Z20EE O& N 5
T — .

4

Exe ticage 1
Do
Diagnostic Meseages

@ Channels
ﬂl.La-:u TCF Sarver

Chitped Ciata Chasnsin
ﬂl.h.n ﬁ et R Mabes TCF Garear ﬂ
Bn!u.x
ﬂlr."-h\ﬁ o R - ﬂ
Fsiu s Al ﬂ

Irrigirs. Sanving Condtions
# Passthiough Configuration

@FMLﬁIWI i
[R)rassmncugn 2

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.
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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.
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Figure 87 - Saving Synchronized Phase Mode Configuration to Master

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 Ethernet TCP/IP channel. If Slave devices are not

NOTE connected to Ethernet you must temporarily (manually) connect them
one by one to perform Image Settings.

U If necessary, Slave device photometric (Image Settings) parameters
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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.
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INTERNAL NETWORK CONFIGURATIONS

Now save them, overwriting the cloned application job?.
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Figure 88 - 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 91 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.
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2. Run the application and monitor the output data from the DL.CODE Console or a
configured channel terminal.
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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.

4. 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.
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To view the connected Slave configurations:
1. Click on the Internal Network View tab at the bottom of the screen.
2. Open the Master branch by clicking on the arrow to the left of the Master icon.
3. Select any slave. Wait for the configuration to load.
4. Click The Configuration tab at the bottom of the screen.

By selecting the various configuration steps above you can visualize the slave configura-
tion.
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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, other-
wise all the Slave configuration parameters will be overwritten by the
Master configuration.

NOTE
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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/BM150.

DL.CODE 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.

For Master/Slave networks any other configurations (jobs) stored in the

device memory will bot be backed up. Therefore, all jobs other than the

startup configuration will be overwritten (erased) upon a restore. It is
CAUTION  strongly recommended to save all configurations to backup files.

Slave devices must always be configured with the same network baudrate as the Mas-
ter device for correct functioning including performing Backup and Restore proce-
dures.

When performing Backup and Restore to/from file, device firmware can be included.

Regardless of the reader network configuration, 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

Before executing a Backup to a BM100 backup module make sure the
Write Protection switch is set to Unlocked.

NOTE
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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.

For ID-NET network Backup, select the Backup current Internal Network
configurations selection.

NOTE

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.

_ L T

Temporary configuration will be not included in the backup. Do you want to
proceed?

[ fes I [ Mo I

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 J [ No

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

Operation 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.
For ID-NET network Restore, select the Internal Network replacement
selection.
NOTE
Rastore from external storage device. Please wait....
E 3 1
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 I
Restare procedure completed successfully. The device will restart in order to apply
changes!
Replacement

The replacement device must be the exact same model as the device it is
replacing.
CAUTION

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).

In case of Backup or Restore operation failures, error messages will be
displayed in the Monitor Diagnostic page.
NOTE

SIATALOGIC PRODUCT REFERENCE GUIDE 137



SOFTWARE CONFIGURATION

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 from Device ﬁ
ﬁ"u Default
[E% Phase Mode ®x

IE‘ Set as Startup Configuratéonl
I CK I l Cancel |

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.
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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.

8 Cevice Enviranment Configuration

Device Name

Startup Configuration

Alrout Device.

Mt

Drefault

Davice Model

410N 580010 500-010

Applcation SV Verson

Eoot S¥Y Version

Loader SW Varsian

Racavery SW Version

VL Versian

VL Version

| Ethemat Settings

\Jse DHCP

IP Address

Bubnet Maszk

Oateway Address

DINS 1 Address

Kaep Alive Timeout

Clustar Nefwork Sefings

Cluster Rale

1w e E 3B wEHL
mE wsE wsE]
255 = = = 1=
25 | = = =

Standalana

Device Descriplion

Cluster Baud Rate

Mo

X-PRESS Configuration

Confgurstion Stalus

Cancel

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.

Restore Factory Defaults

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

By using the DL.CODE Monitor functions from the File menu (or Monitor icon), you can
get information about the state of the ID-NET network.

Flie Oplions

Device Hedp

B8 =] SDATALOGIC
Monitor: [Temp Configuration] ; Status : Haft

RIEEE

djay

Siatistic I

Coasols

Diagnastic | I

Figure 89 - Diagnostic Alarms
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STATISTICS

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).

Flie Oplions Device Hedp

B ] ©DATALOGIC

Monitor: [Temp Configuration] ; Status @ Haft

aa oJafal=f sl

ue
T
i

djay

m

Statistic I Diagroalic I Result Consoln

Figure 90 - Reading Statistics

The enabled Statistical Counters can be selected from the Device>Settings>Configura-
tion Settings menu.

8 configuration Settings E@Iﬂ

Configuration ~
Configuration Name |De=='aull Configurafion |
Configuration Version | 842 |
Statistics -~
Session (Num. Reading
Fhazes) 1000 %
Enabled Counters [F] Elapsed Time (sec) =
[T] Phase On Count
[F] Pack Count
[F] Walid Code Count =
| Reading Phase Count

¥| Mumber of Decoded Codas
[E] Enceder Errors Count

[C] Number of Spurious Phases
[¥] Good Read Count

[¥#] Partial Read Count

¥] Mo Read Count

[¥] Multiple Read Count

[T] Successful Collection Count

[£] Trigger Overrun Count ‘

[£] Failed Collection Count -

WebSentinel Configuration ~
WebSentinel Monitor Status | Disabled (il
LCancel | | OK |
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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 91 - BM150 Keypad

To enter the Main Menu press the Up and Down buttons simultaneously.

The menu structure is shown below.

Main Menu

[Exit] (exits HMI Interface menu)

Test Mode (performs Test mode)

Focus/Locate (performs Focus function: turns on LED pointers)

Calibration (performs Setup function)

Code Setting (performs Learn function)

Match Code Tra... (Training: allows to read a code and store it as the Match code)

View Menu (Master Only)

[Exit] (returns to Main menu)
Standard (displays the Standard Reading Results screen during run mode)

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.

Network State (displays the Network State screen during run mode)

Extended Menu

[Exit] (returns to Main menu)

Backup (performs Backup - uninterruptible)

Restore (performs Restore - uninterruptible)

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.

SOUATALOGIC
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To exit from a running HMI function, press the Up and Down buttons simultaneously.
These functions will also exit upon their configured timeout.

When the HMI Interface is entered from either the Local Device (reader)
or Remote Device (BM150), the key(s) on the other device are disabled.

NOTE

When the reader is connected to DL.CODE, access to the BM150 HMI
Interface is disabled.

NOTE

Interface is only available on the local device (reader), and not on the

U The "Reset Reader to Factory Default Environment” function of the HMI
BM150.

NOTE
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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 — M00=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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SOFTWARE CONFIGURATION

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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BM150 DISPLAY MODULE CONFIGURATION AND MESSAGES

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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SOFTWARE CONFIGURATION

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.

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
CAUTION  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, Set the 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
"General View" 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 9
TROUBLESHOOTING

GENERAL GUIDELINES

When wiring the device, pay careful attention to the signal name (acronym) on the
CBX100/500 spring clamp connectors (Chapter 4, CBX Electrical Connections). If you
are connecting directly to the Matrix 210N M12 17-pin connector, pay attention to
the pin number of the signals (Appendix B, ).

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
not lit.

If using CBX, does it have power (check switch and LED)?

Check if you are referring to the 25-pin connector or to the CBX
spring clamp connectors.

Measure Voltage either at pin 13 and pin 25 (for 25-pin connec-
tor) or at spring clamp Vdc and GND (for CBX).
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GENERAL GUIDELINES

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 25-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 |1 or
12 signals (A or B)?

For PNP configuration, is one of the two I1 or |12 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
Debounce Filter 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

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 210N" on page 59 and through DL.CODE:
. Tune the Acquisition Delay on Trigger, if the moving code is out
Reading:

the reader always
transmits the No Read
Message

of the reader field of view;

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.
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APPENDIX A
TECHNICAL FEATURES

ELECTRICAL FEATURES _

Matrix 210N Serial
Power
Supply Voltage 10 to 30 Vdc
0.35-0.13A,
Consumption 3.9Wmax.;
0.16A@ 24V

Communication Interfaces

Main: RS232, RS422 Full- 2400 to 115200 bit/s

duplex

Auxiliary: RS232 2400 to 115200 bit/s
ID-NET Up to 1 Mbaud
Ethernet (Built-in) @

Inputs

Input 1(ExternalTrigger)  Opto-isolated and

and Input 2 polarity insensitive
Max. Voltage 30 Vdc

Max. Input Current 10 mA
Outputs b

Output 1 and Output 2 Opto-coupled
Vour (Loap =0 mA) Max. 30 Vdc

Vout (LoaD =100 mA) Max. 1.8 Vdc

I oAD Max. 170 mA

Matrix 210N Ethernet Matrix 210N USB
10 to 30 Vdc 5Vdc
0.4t00.15A, 0.5A,
45Wmax.; 25 W max
0.18A®@ 24V ' ’
. USB2.0upto
2400 to 115200 bit/s 921600 bit/s

2400 to 115200 bit/s
Up to 1 Mbaud

10/100 Mbit/s

Opto-isolated and
polarity insensitive

30 Vdc
10 mA

Opto-coupled
30 Vdc
1.8 Vdc
170 mA

a. For Ethernet models only. Supported application protocols: TCP/IP, Ethernet/IP, PROFINET-IO,

Modbus TCP

b. When connected to the CBX connection boxes the electrical features for Output 1 and 2

become the following:

Opto-isolated; Vcg =30 Vdc max.; Icg =40 mA continuous max.; 130 mA pulsed max.;
VCE saturation = | Vdc max. @ 10 mA; Pp =90 mW Max. @ 50 °C ambient temp.
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TECHNICAL FEATURES

OPTICAL FEATURES

Image Sensor CMOS sensor with Global Shutter

Image Format WVGA (752x480)

Frame Rate up to 60 frames/s @ full window size

Pitch +35°

Tilt 0° - 360°

Lighting System Internal LED Illuminator to EN 62471
Blue Ring;

Aiming System
9=y for liquid lens models only: Laser Pointers IEC 60825-1 2007

*See Chapter 6, Reading Features for other optical features

ENVIRONMENTAL FEATURES

0to 50 °C (32to 122 °F)

H a
Operating Temperature for liquid lens models only: 0 to 45 °C (32 to 113 °F)

Storage Temperature -20to 70 °C (-4 to 158 °F)

Max. Humidity 90% non condensing

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

E:\?tée()c;izo; Class? P65

a. High ambient temperature applications should use metal mounting bracket for heat dissipa-
tion.
b. 1P54 for ESD models.

PHYSICAL FEATURES
. . 50 x 25 x 45 mm 54 x 32 x 45 mm 61 x25x 45 mm
Dimensions . . .
2x1x1.8in) (2.1x1.3x1.8in) 2.4x1x1.8in)
Weight
(with cable) 204 g (7.2 02) 190 g (6.7 02) 237 g (8.4 02)
Material ZAMA Aluminum ZAMA / Nickel finish
1000 + 15
Output cable length mm
(39.4 £ 0.6 in)
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SOFTWARE FEATURES

Readable Code Symbologies

1D and Stacked 2D Postal

PDF417 Standard and Data Matrix ECC 200 Australia Post

Micro PDF417 (Standard, GS1 and Direct Marking) Royal Mail 4 State Customer
Code 128 (GS1-128) QR Code (Standard and Kix Code
Code 39 (Standard and Full ASCIl)  Direct Marking) Japan Post
Code 32 Micro QR Code PLANET
MSI MAXICODE POSTNET
Standard 2 of 5 Aztec Code POSTNET (+BB)
Matrix 2 of 5 Intelligent Mail
Interleaved 2 of 5 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 or Serial
Configuration Methods interface

» Host Mode Programming sequences sent over Serial or
Ethernet TCP interfaces

Parameter Storage Permanent memory (Flash)
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 15416 Code 128, Code 39, Interleaved 2 of 5, Codabar, Code 93,

EAN-8/13, UPC-A/E

USER INTERFACE

. Power, Ready, Good, Trigger, Com, Status, (Ethernet Network),
LED Indicators

(Green Spot)
Keypad Button Configurable via DL.CODE
Beeper Configurable via DL.CODE
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APPENDIX B
ALTERNATIVE CONNECTIONS

The connector pinouts and notes given in this appendix are for custom cabling applica-
tions.

POWER, COM AND 1/0 CONNECTOR

The Matrix 210N reader is equipped with an 25-pin male D-sub connector for connec-
tion to the power supply, serial interfaces, and input/output signals. The details of the
connector pins are indicated in the following table:

1

13

\...............‘.........]

14

25

Figure 1 - 25-pin male D-sub Connector

POWER, COM AND 1/0 CONNECTOR PINOUT

13,9 Vdc Power supply input voltage +

25,7 GND Power supply input voltage -
1 CHASSIS Cable shield connected to chassis
18 1A External Trigger A (polarity insensitive)
19 1B External Trigger B (polarity insensitive)
6 12A Input 2 A (polarity insensitive)
10 12B Input 2 B (polarity insensitive)
8 O1+ Output 1 +
22 01- Output 1 -
11 02+ Output 2 +
12 02- Output 2 -
20 RX Auxiliary RS232 RX
21 > Auxiliary RS232 TX
23 ID+ ID-NET network data +
24 ID- ID-NET network data -

14,15, 16,17 NC Not Connected
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ON-BOARD ETHERNET CONNECTOR

POWER, COM AND 1/0 CONNECTOR PINOUT

RS232 RS422 Full-Duplex
2 Main Interface X X
I *
3 (SW Selectable) RX RX+
4 - TX-
5 - *RX-

* Do not leave floating, see *RS422 Full Duplex Interface” on page 65 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 for direct connections, connect the main interface cable shield to pin 1 of the 25-
pin connector.

ON-BOARD ETHERNET CONNECTOR

A Standard M12 D-Coded female connector is provided for the on-board Ethernet con-
nection. This interface is IEEE 802.3 10 BaseT and IEEE 802.3u 100 BaseTx compliant.

Figure 2 - M12 X-Coded Female Ethernet Network Connector

ON-BOARD ETHERNET NETWORK CONNECTOR PINOUT

1 TX+ Transmit data +
2 RX+ Received data +
3 TX- Transmit data -
4 RX- Received data -

ID-NET NETWORK TERMINATION

The network must be properly terminated by a 120 Ohm resistor at the first and last
reader of the network.
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ALTERNATIVE CONNECTIONS

INPUTS

OUTPUTS

There are two opto-coupled polarity insensitive inputs available on the 25-pin connec-
tor 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:
Vg = 30 Vdc max.

Iy =10 mA max.

The relative pins on the M12 17-pin connector are:

INPUT PINOUT

9 Vdc Power Supply input voltage +

18 [TA External Trigger A (polarity insensitive)
19 1B External Trigger B (polarity insensitive)
6 12A Input 2 A (polarity insensitive)

10 12B Input 2 B (polarity insensitive)

7 GND Power Supply input voltage -

Two general purpose outputs are available on the 25-pin connector. See "Outputs" on
page 79 for more details.

The pinout is the following:

OUTPUT PINOUT

9 Vdc Power Supply input voltage +
8 o1+ Configurable digital output 1 - positive pin
22 01- Configurable digital output 1 - negative pin
11 02+ Configurable digital output 2 - positive pin
12 02- Configurable digital output 2 - negative pin
7 GND Power supply input voltage -

The electrical features of the two outputs are the following:

Reverse-Polarity and Short-Circuit Protected
Vout (ILoap = 0 mA) max = 30 Vdc

Vourt (lLoap = 10 mA) max = 1.8 Vdc

lLoap Max = 40 mA continuous; 130 mA pulsed

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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OUTPUTS

Matrix 210N =

Ext. V+

Figure 3 - Isolated Current Sinking Output Connection

Matrix 210N -
.................. Ext. V+
O+ 8/11 i
-
¥ % 22112;
s { (0AD | —
Ot
Ext_ V-

Figure 4 - Isolated Current Sourcing Output Connection

Matrix 210N

Figure 5 - Non-Isolated Current Sinking Output Connection

Matrix 210N

Figure 6 - Non-Isolated Current Sourcing Output Connection
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ALTERNATIVE CONNECTIONS

USER INTERFACE - SERIAL HOST

RS232 PC-SIDE CONNECTIONS

1 13
seeeceececscsccace
eso0ccss0s0oe
14 25
9-pin male connector 25-pin male connector
Pin Name Pin Name
2 RX 3 RX
3 > 2 >
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.

25-pin D-sub female 9-pin D-sub female
N\ 2 g RX
. x | - Ec
/ 5 GND
4
Matrix 210N ‘
Power Supply
Power GND
Vdc (10 — 30 Vdc)
Trigger |—|

Figure 7 - Test Cable for Matrix 210N
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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.

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.

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.
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GLOSSARY

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.

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
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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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