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Introduction

About the QX-870 Industrial Raster Scanner

The key features of the QX-870 Industrial Raster Scanner are:

+ X-Mode™ symbol reconstruction and aggressive decode algorithm
» Ethernet TCP/IP and EtherNet/IP™

» Ultra-high-performance processing

* Real-time decoding

» Green Flash performance indicator

» LED array for performance, communication, and 1/O user feedback
» EZ Button for setup and testing

» Compact size for easy integration into a wide variety of applications

Scanner Communication

There are three ways to configure and test the QX-870:

» Omron Microscan’s Windows-based ESP Software (Easy Setup Program), which
offers point-and-click ease of use and visual responses to user adjustments.

» Serial commands, such as <K100,1>, that can be sent from ESP’s Terminal or another
terminal program.

* The EZ Button on the side of the scanner.

“EtherNet/IP” is a trademark of the Open DeviceNet Vendors Association.
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Warning and Caution Summary

Warning and Caution Summary

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 reasonable
protection against harmful interference in a residential installation. This equipment generates,
uses, and can radiate radio frequency energy, and, if not installed and used in accordance
with the instructions, may cause harmful interference to radio communication. However,
there is no guarantee that interference will not occur in a particular installation. If this
equipment does cause harmful interference to radio or television reception, which can be
determined by turning the equipment off and on, the user is encouraged to try to correct
the interference by one or more of the following measures:

» Reorient or relocate the receiving antenna;
* Increase the separation between the equipment and receiver;

» Connect the equipment into an outlet on a circuit different from that to which the receiver
is connected;

» Consult the dealer or an experienced radio/TV technician for help.

For connection to a UL-listed direct plug-in power unit marked Class Il and rated 10 to 28 VDC at
5 watts or greater.

European models must use a similarly rated Class | or Class Il power supply that is certified to
comply with standard for safety EN 60950.

CAUTION: Use of controls or adjustments or performance of procedures other than those
specified herein may result in hazardous radiation exposure.

There are no user-serviceable parts in the scanner. Opening the scanner voids the Omron Microscan
Systems, Inc. warranty and could expose the user to laser diode power of up to 7mW.

The laser beam can be harmful to eyesight. Avoid eye contact with the laser beam. Never point
the beam at other people, or in a direction where people may be passing.

CAUTION: LASER RADIATION - DO NOT STARE INTO BEAM - CLASS 2 LASER PRODUCT,
655nm, 1.75mW, 40~186pS.

DANGER: (Invisible) Laser Radiation when open (and interlock defeated). AVOID DIRECT
EXPOSURE TO BEAM.

7

~

LASER RADIATION
DO NOT STARE INTO BEAM

CLASS 2 LASER PRODUCT
6565nm 1.75mW 40~186us
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Introduction

Warning and Caution Summary (cont.)

CAUTION-CLASS

2 LASER RADIATION
WHEN OPEN. DO NOT
STARE INTO THE BEAM

LASER KLASSE 2 LASERSTRAHLUNG-NICHT IN DEN STRAHL BLICKEN

RAYONNEMENT LASER - NE PAS REGARDER DANS 655nm
LE FAISCEAU - APPAREIL A LASER DE CLASSE 2 175mW
40~186ps
LASER RADIATION
DO NOT STARE INTO BEAM

CLASS 2 LASER PRODUCT

IEC 60825-1 Ed. 3 (2014)
PRODUCT COMPLIES WITH 21 CFR 1040.10 AND 1040.11 EXCEPT
FOR CONFORMANCE WITH 60825-1 ED. 3., AS DESCRIBED IN

LASER NOTICE NO. 56, DATED MAY 8, 2019

» Wavelength: 655 nm

» Beam Divergence: 0.4mrad (typ.)

* Pulse Duration: 40~186us

* Maximum Power: 1.75mW

+ Location of the QX-870’s laser aperture:

MICROSCAN.

— Laser Aperture

AVOID EXPOSURE -
Laser Radiation is emitted
from this aperture.

CAUTION: Use of controls or adjustments or performance of procedures other than those
specified herein may result in hazardous radiation exposure.

IMPORTANT: The QX-870 is intended for connection to a UL-listed direct plug-in power
unit marked Class 2 and rated 5 VDC at 3.5 Watts, or greater if using electrical accessories.

European models must use a similarly rated Class 1 or Class 2 power supply that is certified
to comply with standard for safety EN 60950.
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Warning and Caution Summary

Warning and Caution Summary (cont.)

Warning Label Placement
These labels are located on the QX-870 Industrial Raster Scanner:

MICROSCAN.
1SN0,

CAUTION-CLASS

2 LASER RADIATION
WHEN OPEN. DO NOT

‘ STARE INTO THE BEAM

BUCKEN

LASER KLASSE 2 L \CHT.
RAYONNEMENT LASER - NE PAS REGARDER DANS
LE FAISCEAU - APPAREIL A LASER DE CLASSE 2

IEC 60825-1 Ed. 3 (2014)

FOR CONFORMANCE WITH 60825-1 ED. 3., AS DESCRIBED IN
LASER NOTICE NO. 56, DATED MAY 8, 2019

On Back

viii QX-870 Industrial Raster Scanner User Manual



Introduction

Statements of Compliance

C

The QX-870 has been tested for compliance with FCC (Federal Communications Commission)
regulations and has been found to conform to all applicable FCC Rules and Regulations.

To comply with FCC RF exposure compliance requirements, this device must not be co-located
or operate in conjunction with any other antenna or transmitter.

Changes or modifications not expressly approved by the party responsible for compliance
could void the user’s authority to operate the equipment.

CE

The QX-870 has been tested for compliance with CE (Conformité Européenne) standards
and guidelines, and has been found to conform to applicable CE standards, specifically
the following requirements:

Heavy Industrial: EN 61000-6-2:2005
Radiated Emissions: EN 55022:2006 Class A 30-1000 MHz
Conducted Emissions: EN 55022:2006 Class A .15-30 MHz

The QX-870 has been tested by an independent electromagnetic compatibility laboratory
in accordance with the applicable specifications and instructions.

FL

Manufacturer: Omron Microscan Systems, Inc., 700 SW 39th St., Renton, WA 98057, USA

Mpounssoautens: «OMpoH MankpockaH Cuctemc MHk., CLUA, PeHTOH, wTat BalwmnHIToH
98057, 700 SW 39th Street

Representative: Omron Electronics Limited Liability Company, 125040, Russian, Moscow,
Ulitsa Pravdy, 26. OGRN 10677746976582

Mpeacrasutens: O6BLWECTBO C OrpaHUYEHHON OTBETCTBEHHOCTLIO "OMPOH 3neKkTpoHMKE",
125040, Poccuiickas ®enepauus, ropog Mockea, ynuua lMNMpaegbl, gom 26, Or'PH
10677746976582

Date of Manufacture: The first two digits of the serial number are the two-digit year of
manufacture, or the year of manufacture +20 for serial numbers starting with 3.

[aTta nsrotoeneHus: nepsble ABe LNpPbl CEPUNHOIO HOMEepa SABNATCS ABYMS NOCNEAHNMUN
uudppamm roga nsrotosneHus + 20 ons cepuiiHbIX HOMEPOB, HAYUHAOLMXCSA C 3.
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I 1 Quick Start
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This section explains how to set up and test the QX-870 quickly using ESP (Easy Setup Program).

Detailed setup information for installing the scanner into an application can be found in
subsequent sections.
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Check Hardware

Step 1 — Check Hardware

Item Description Part Number
1 QX-870 Industrial Raster Scanner FIS-0870-XXXXG
2 QX-1 Interface Device 98-000103-02
3 QX Cordset, Common, M12 12-pin Socket to M12 12-pin Plug, 1 m 61-000162-02
4 QX Cordset, Host, Serial, M12 12-pin Plug to DB9 Socket, 1 m 61-000152-02
5 QX Cordset, Host, Serial, M12 12-pin Socket to DB9 Socket, 1 m 61-000153-02
6 QX Power Supply, 100-240VAC, +24VDC, M12 12-pin Socket 97-000012-01
7 QX Cordset, Host, Ethernet, M12 8-pin Plug to RJ45, 1 m 61-000160-03
8 Photo Sensor, VIS, NPN, Light On/Dark On 99-9000016-01

Important: This product is intended to be supplied by a Listed power supply marked
“Class 2” or “LPS” and rated from 10 to 28 VDC, 9.0 Watts.

Note: The QX-870 does not require an Ethernet crossover cordset, because the scanner
itself performs automatic internal crossover (transmit-to-receive switching). Omron Microscan
offers a standard straight-through (un-crossed) Ethernet cordset (61-000160-03).

Important: Do not attempt to power more than four scanners with a single power supply in a
daisy chain configuration. Add a QX-1 and one power supply for every four additional
scanners in the daisy chain.

@
o
%40r7

+Trigger
8

ol
|

Standalone (with QX-1) Standalone (without QX-1)
Hardware Required

Caution: Be sure that all connections are secure BEFORE applying power to
the system. Always power down BEFORE disconnecting any cables.
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Quick Start

Step 2 — Connect the System
Important: If you are connecting Ultra-Lock cordsets to the QX-870 and QX-1, align the pins first
and then push the connector into place. Do not twist the connectors, as this will bend the pins.

Important: Do not attempt to power more than four scanners with a single power supply in
a daisy chain configuration. Add a QX-1 and one power supply for every four additional
scanner in the daisy chain.

Note: The configuration instructions below are for simple, direct connections to an RS-232
or Ethernet host. The QX-1 can be added to RS-232 or Ethernet configurations in which
greater flexibility and complexity are required. The first diagram in Step 1 shows a standalone
configuration that includes the QX-1.

RS-232 Standalone (without QX-1)

» Connect the Serial Communication Cable from “B” on the QX-870 to the host.

» Connect the photo sensor (if required) to “T” on the QX-870.

» Connect the power supply to “P/M” on the QX-870.

* Plug in the power supply.

Ethernet Standalone (without QX-1)

Important: Configure Ethernet-enabled readers off-line and then connect to network when
ready for dynamic use.

Note: The QX-870 does not require an Ethernet crossover cordset, because the scanner
itself performs automatic internal crossover (transmit-to-receive switching). Omron
Microscan offers a standard straight-through (un-crossed) Ethernet cordset (61-000160-03).

» Connect the Ethernet Communication Cable from “B” on the QX-870 to the host network.
» Connect the power supply to “P/M” on the QX-870.
* Plug in the power supply.

2/

ﬁﬂf

tnf
\’74or7

"’—ﬂEﬁE

{ Wl Trigger
1} '8 Y
6 *Tngger
Standalone (with QX-1) Standalone (without QX-1)
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Position Scanner and Symbol

Step 3 — Position Scanner and Symbol

* Place a test symbol in a location with as little ambient light as possible.

» Position the scanner at the focal distance used in the application.

+ Align the test symbol with the scanner’s field of view.

+ Tip the scanner relative to the test symbol to avoid glare from specular reflection.

Skew

<:[>
S

| V>r _
Symbol ' Tilt

- N
Pitch

Scanner

Maximum
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Quick Start
Step 4 — Install ESP

ESP Software can be found on the Omron Microscan Tools Drive that is packaged with the
QX-870.

1. Follow the prompts to install ESP from the Tools Drive.

2. Click on the ESP icon to run the program.

Note: ESP can also be installed from the Download Center at www.microscan.com.

Minimum System Requirements

* 233 MHz Pentium PC

» Windows 8, 7, Vista, or XP operating system (32-bit or 64-bit)
Internet Explorer 6.0 or higher

128 MB RAM or greater

160 MB free disk space

800 x 600 256 color display (1024 x 768 32-bit color recommended)

QX-870 Industrial Raster Scanner User Manual 1-5
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Select Model

Step 5 — Select Model

When ESP is opened, the following menu will appear:

Select 3 Model

Curert | Legacy

o
L

-

+5-3 5-4 EZ Match

5-2

==
= B B

(x-830 =870 kS-890 MS-Connect  MS-Connect

® © @

Quadrus fiNE Quadrus - Quadnis MIND gy ok G Hawk

 §
o=

é
4

bIMI 3 Welocity
H5-1 HS-2D 5.0 Mobile Hawk  Duadriz Yerifier
HE4xT

Description: | 3x-870-1 |

Show this dialog at startup
[ 5kip EZ Mode [ ok ][ cancel |

1. Click the button showing the QX-870.

2. Click OK.
Note: The QX-870 can also be selected by double-clicking the button showing the QX-870.

3. Click Yes when this dialog appears:
ESP X

\:..i/ w'auld yau like ko connect ko the QX-3707

Yes Mo |

Note: To select another model later, click the Switch Model button near the top of the
screen or use Model > New Model in the menu toolbar.
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Quick Start

Step 6 — Connect

Connection Wizard

To connect using the Connection Wizard:

* Click Connect on the menu toolbar, and then select Connection Wizard.

+ Select RS-232 or Ethernet to activate the appropriate display.

» Configure RS-232 or Ethernet settings as required by the application, and click Connect.

RS-232 x TCP/P ]
O Baud: 52K N B85 P Address: 162 . 148 . B8 . 51
O Ethemet Py Hane" W @) Ethemet TCP Part EE
Stop Bits One* v
Data Bits: Eight* b
Port oM v
[ Force Connect
[Auta Conreat] [_Carmest | [ Cancel |
RS-232 Connection Wizard Ethernet Connection Wizard

* When a connection is established, the green indicator in the status bar at the bottom
right of the screen will be visible:

GH-870-1  |Q-570  CORKESTEERNN Foint-to-Point  (COM1 (115.2K M :8:1
Important: The scanner is in Continuous Read Mode by default. For best connection

results, be sure that no decodable symbols are within the scanner’s field of view while
attempting to connect.
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Connect (cont.)

Step 6 — Connect (cont.)
Ethernet TCP/IP

Once the QX-870 is connected, incoming symbol data can be displayed in the Terminal, as
shown below.

File Model Options Connect View Terminal Help

kr -'J ':-J -~

EzMode Autoconnect SendfRecy SwitchModel || Parsmeters  Setup  Terminal  Lkiities

S BBH|Fd | =] | end |
12 p

6789812
6789812
6789081

Mext Row ~ Master Request ~ Counter Clear ~ Counter Request ~ Next Decode New Master ~ Auto Daisy Chain = Auto Discriminate ~ Send Trigger Character ~ Enable Serial Trigger

For Help, press F1. CONREGTEDI 1c2.148.88.51 [TCP
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Quick Start

Step 7 — Test Read Rate

Read Rate indicates the number or percentage of successful decodes per second achieved
by the scanner.

1. Click the Test button in ESP’s EZ Mode to start the Read Rate test.

Symbol data and read rate percentage information should appear in the Symbol
Information table in the bottom portion of the view. The Read Rate LEDs on the
side of the QX-870 will indicate the percentage of successful decodes per second.

2. Click Stop to end the Read Rate test.
Note: Read Rate can also be tested using the Read Rate interface in Utilities.

Test Calibrate [ Decodes per Second

Stop Save

QX-870 Industrial Raster Scanner User Manual 1-9



Configure the Scanner

Step 8 — Configure the Scanner

Click the App Mode button to make configuration changes to the scanner.

lri,'};:-

L

App Mode

The following modes are accessible by clicking the buttons at the top of the screen:

S ¢ B Yy + 5§

EZ Mode  Autoconnect  SendfRecy  Swikch Model Parameters Setup Terminal Utilities

* Click the EZ Mode button to return to EZ Mode.
» Click the Autoconnect button to establish communication.
* Click the Send/Recv button to send or receive commands.
* Click the Switch Model button to open the model menu, or to return to a previous model.
» Click the Parameters button to show the tabbed tree control views.
 Click the Setup button to show the tabbed interface views.
* Click the Terminal button to display decoded symbol data and to send serial commands.
» Click the Utilities button to access Read Rate, Counters, Device Control, Differences
from Default, Master Database, Digital Bar Code, and Firmware.
For further details, see Omron Microscan ESP Help in the dropdown Help menu.
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Quick Start

Step 9 — Save Changes in ESP

To make changes to a configuration setting:

. Left-click on the + —

to expand the
desired tree.

. Double-click on the
desired parameter
and click once in the
selection box to view
options.

Parameters

=]~ Camrmunicakions
+-R5232 4

R523Z2B

RS422

Ethernet

Preamble

Preamble Characters

+- Postamble

Protocaol Selection
External Data Routing
Array Communication Modes

ESP Values

3. Place the cursor in the
selection box, scroll

Enabled down to the setting to be
icahled changed, and click once

Disable on the setting.

Enabled

Paint-to-Poink

Disabled

Disabled
Dizabled® -

4. Left-click again
on the open

screen to complete

the selection.

Saving Options
» Send, No Save. Changes will be lost when power is re-applied to the scanner.
» Send and Save. This activates all changes in current memory and saves to the scanner

for power-on.

QX-870 Industrial Raster Scanner User Manual

5. Right-click on the open
screen and select Save to
Reader to implement the
command in the scanner.
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Save Changes in ESP
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I 2 Using ESP

Contents

EZ MO ...ttt ettt ettt et b e Rt bt Rttt e eae e bt e ehe e e be e eheenneeenneennes 2-2
F Y o] o1 [o T [ PP OP PRSP PTRN 2-3
1Y o 10 oo - T SRS TUPPRRN 2-4
NaVIgating IN ESP ...ttt e ettt e e e e sttt e e e e s ntae e e e e eabeeeaean 2-15
SeNA/RECEIVE OPLIONS ..ottt e s e e e an e 2-16

This section explains the basic structure and elements of ESP (Easy Setup Program).

When ESP is opened, unless otherwise specified in ESP Preferences, the EZ Mode view
will appear. App Mode contains several configuration menus (Communication, Read
Cycle, Symbologies, I/O Parameters, Matchcode, and Diagnostics), a Setup interface,
a Terminal interface, and a Utilities interface.

ESP can be used to configure the QX-870 in three different ways:

» Graphic User Interfaces: Scanner settings can be configured using such point-and-click
tools as buttons, spin boxes, check boxes, and drag-and-drop functions.

» Tree Controls: Each configuration menu contains a list of all option settings that pertain
to that specific area of scanner operation. For example, the Read Cycle menu shows a
Laser Setup command, and then a list of the parameters Laser On/Off, Laser Framing
Status, Laser On Position, Laser Off Position, and Laser Power. Each parameter
can be configured using dropdown menus or fields where characters can be entered.

» Terminal: ESP’s Terminal allows the user to send serial configuration and utility commands
directly to the scanner by typing them in the provided field.

Information about using specific commands in ESP is provided in subsequent sections.
For ESP system requirements, see Minimum System Requirements in Chapter 1, Quick Start.
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EZ Mode

EZ Mode

EZ Mode allows the user to test read rate and calibrate the scanner. After connecting to
the scanner, the EZ Mode view will appear. On-screen instructions assist the user with
positioning, testing, and calibration.

Test

Click the Test button to start the read rate test for a quick indication of the scanner’s read
capabilities and the limits of the application. When Decodes per Second is unchecked,
the test will count the percentage of decodes relative to the number of actual scans. Click
Stop to end the test.

Calibrate

The calibration routine that will optimize the scanner by comparing Read Rates at various
camera and image processing settings.

EEP ESP - Untitled
File Model Options Connect Help

T _ -
% kﬁ & Starts Read Rate test.

App Mode  Autoconnect Switch Model

~
A # Test Calibrate " Decodes per Second
A

Welcome to Easy Setup Program

1. Position your reader at the distance from
the symbol recommended by the
specifications for the unit.

2. To avoid specular reflection, pitch the

reader o the syrmbal 15 degrees Click Calibrate to begin the calibration

routine. Calibration is explained at the
left of the EZ Mode screen, and also

3. Click Test to begin. : .
o estn negh in Quick Start.

Click the App Mode button
to access configuration trees
and other setup features.

Stop | Save |

Symbol Infarmation

Attribute | Y alue

v

For Help, press F1, ECRRECSTERNN Foint-to-Point  [COM1 [115.2K:M:8: 1
—
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Using ESP

App Mode

From EZ Mode, click on the App Mode button to access the tabbed tree controls in
Parameters, the intuitive user interfaces in Setup, the Terminal interface, and the Utilities
interface.

l.{; —

App Mode

Note: The App Mode and EZ Mode buttons appear in the same position to allow easy
switching between these primary modes.

Calibration, Configuration Database,
Ordered Output, Output Format

Click thlSEl?thOd Menu toolbar Click here to open
return to ode. the Terminal view.
ESE ESP - Untitled
File Model Options Connect ‘Wiew Help
_ = = = _ — Read Rate,
@ kﬁ & @ 1z - a¢ Counters, Device
EZ Mode ‘ Autoconmect  SendfRecy  Switch Model| | || parameters  Setup Terminal  Ukiities Control, Differences
e from Default, Master
Cammunication | Read Cycle | Symbologies | Iio Matcheode | Diagnostics |<@————— D
l e [sntees [Ue | |Iizs ] Database, Digital Bar | |
Parameters ESP Yalues Code, Firmware L]
=1~ Communications
;i 22;22: Autoconnect to the caeq |1 aDDed tree
scanner, Send and ) controls
+-R5422 R . d setti Disabled
- Ethernat ecelve_comman Setings, | enabied
+|- Protocol Selection and Switch Model Paint-to-Point
+|- External Data Routing Disabled
+- Array Communication Modes Disabled
+|- Preamble Disabled
+|- Postamble Enabled
For Help, press F1. EORRESTEENN Foint-to-Point  [(COM1 [115.2K M :g: 1
—_—
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Menu Toolbar

Menu Toolbar

File
New
Whenever New is selected, the default configuration of ESP is File
loaded. -

Fet Zhrl+M
Open/Save Open...  Chrl+0
When Save or Save As is selected, the ESP configuration is Save Chrl+35

saved to the host computer’s hard drive and available whenever Save As...
the same file is selected under Open.

Important: When configuration changes are saved to the hard Print...  Ctr+P
drive, these changes are not automatically saved to the scanner. I
. . . pork, ..
The illustration below shows how settings can be saved and
received between ESP and the scanner, and ESP and the host | F*Pert
hard drive. Recent File
Exit:

(Save to Scanner)

(Receive Scanner
Settings)

Import/Export
Import converts the ASCII settings from a text file to ESP configuration settings.
Export converts the active ESP configuration settings to an ASCII text file.
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Using ESP
Model

The Model dropdown menu shows a list of recent scanners that have been used with ESP.
When a different model is chosen, the connection to the present model is terminated.

Model

Few Model, ..
Femove Model,..

To connect to another model, select New Model, choose a new model from the pop-up
menu that appears, and click OK.

Note: When an ESP file is saved, the settings of all the models defined in that file are saved.
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Menu Toolbar

Options
The Options menu allows the user to save memos and set up
ESP Preferences.

Note: Preferences will be saved and loaded into ESP whenever Preferences
ESP is opened next, whether or not the ESP file is saved.

Cpkians

Dacument Memo

Model Merma
Preferences > General Tab

Preferences B|

General ] Terminal] Bar Code Dptionsl .&dvanced]

The Toolbar Style
options allow the user
[~ Feload Last File * Show Bath lcon and Text to determine how ESP
will display the mode
options in the two rows
W Show Comnect Prarmpt " Only Show Text at the top of the screen.

On Startup Toolbar Style

v Show Model Prampt " Only Shaw |con

™ Receive After Connect

™ Skip EZ Mode

| Enable 'Send and S ave as Customer Defaults'

Drefault Settingz
ak. | Cancel |

Reload Last File
At startup, reloads the last file saved to the host computer’s hard drive.

Show Model Prompt

At startup, shows the model menu displaying all supported scanners.

Show Connect Prompt
At startup, displays the Would you like to connect to the QX-870? prompt.

Receive After Connect

At startup, loads the scanner’s settings into ESP. (This is not recommended if ESP settings
are needed for future use.)

Skip EZ Mode
At startup, skips EZ Mode and opens directly in App Mode.

Enable ‘Send and Save as Customer Defaults’

At startup, enables the Send and Save as Customer Defaults option in the Send/Recv
command.

2-6 QX-870 Industrial Raster Scanner User Manual



Using ESP
Preferences > Terminal Tab

Preferences E]

General  Terminal ] Bar Code Options 1 Advanced]

¥ Show Mon-Printable Characters
(*
* Default Format (Fast) D B et

" Enhanced Fomat (Slower)
[~ Enable Echo

Change Keyboard Macros... | Bty e e -
ackaround Color:

v Display Incoming Data Even
‘whhen Mot in Focus

Default Settings
oK Cancel

Show Non-Printable Characters

When Show Non-Printable Characters is enabled, characters such as “CRLF” will be
displayed in the Terminal window. When Enhanced Format is checked, the characters
are displayed with more detailed formatting.

Change Keyboard Macros

Clicking the Change Keyboard Macros button brings e
up the Function Keys dialog. In this dialog, selectthe | & |a| sje|a|a] ofm]m|

desired function key and then enter the macro keystrokes | xm
in the associated key map. For example, to make Ctrl-F2 T e
the keystroke to send a trigger character, select F2, then e |

cut [

in the Ctrl row, enter <trigger character> and click OK. st |
Then whenever the Ctrl-F2 keystroke is pressed, the |
trigger character will start the read cycle. s |

Note: The F1 key is reserved for opening ESP Help
and the F3 key is reserved for the Find Next function.

Change Font
Allows the user to modify the font used for decode data received from the scanner on the Terminal.

Change Echo Font
Allows the user to modify the font used for command characters typed into the Terminal.

Enable Echo
Allows the user to enter command characters in Terminal.

Display Incoming Data Even When Not in Focus

When Display Incoming Data Even When Not in Focus is enabled, data from the
scanner will continue to appear in the Terminal even when ESP is not the top window.
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Menu Toolbar

Preferences > Bar Code Options Tab

%)

Preferences

General] Terminal Bar Code Options l.ﬂ.dvanced]

Sizing | nformation Caption

BarHeight (0500 [Inches] Caption Fant...

Bar width |13 [tils] Alignment |N|:| Caption ﬂ

| Default Settings |

ak | Cancel |

Sizing Information

Sets the bar height (in inches) and bar width (in mils, or thousandths of an inch) of user-created
symbols.

Example: A bar width of 13 mils is 0.013 inches.
Caption

Allows the user to define a caption for the symbol, and to determine the alignment of the
caption in relation to the symbol.
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Using ESP
Preferences > Advanced Tab

Preferences E|

General] Terminal] Bar Code Optione  Advanced l

Auto Spnc
wihen entering a view that supparts Auta Synec, do the fallawing:

[ Always sk Before Auta Sync Occurs
" Receive Settings from the B eader
" Send ESP Settings to the Beader
+ Do Mot Send or Receive Settings

[ Send#0M with Autoconnect

[+ Azk toSave ESF File when Quitting
Iv Connect bo readers via TCPAP

[ Usze Default Storage Location

| Default Settings |

] | Cancel |

The Auto Sync options at the top of the Advanced tab allow the user to determine
whether Auto Sync will be enabled automatically in sections of ESP where it is used, or if it
will ask before it enables Auto Sync functions.

Always Ask Before Auto Sync Occurs

If this option box is checked, specific Auto Sync functions can be enabled. Receive Settings
from the Reader will automatically send the scanner’s settings to ESP when Auto Sync is
enabled. Send ESP Settings to the Reader will automatically send all scanner configuration
settings chosen in ESP to the scanner. Do Not Send or Receive Settings creates a
condition in which Auto Sync will not automatically send scanner settings to ESP, or send
ESP settings to the scanner.

Send XON with Autoconnect

Sends an XON (Begin Transmission) command to the scanner before starting the
Autoconnect routine.
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Menu Toolbar
Preferences > Advanced Tab (cont.)

Ask to Save ESP File when Quitting
When enabled, prompts the user to save a .esp file when ending a session.

ESP X

\_‘;i/ Save changes to session 9,.e5p?

Yes Mo | Cancel |

The .esp file will be saved in the location specified by the user.

& My Documents [’._|[’E|r'5__(|
: File Edit View Favorites Tools Help o
: Links
> @) =, .
§ e Back ] JT - Search [1 Folders
: Address |B My Documents 4 | e
Folders x Mame Size  Type
@ Deskkop ~ session 9.esp &6 KB ESP Docurnent
l,D My Docurments -
=] f My Computer
5 31 Floppy (A:)
(=) Local Disk {C:) hd
< | > < | >

Connect to Readers via TCP/IP
When enabled, shows the TCP/IP Connection Wizard by default.

TCpip ]

IP Address: 162 . 148 . 88 . 51
" RS-232
(" Ethemet TCP Fart 1 ET—|

?

Cannect Cancel

Use Default Storage Location
When enabled, automatically stores data in ESP’s Application Data folder.
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Using ESP

Document Memo

The information entered in the Document Memo field will appear in a context-sensitive text
box whenever the cursor hovers over the Document Memo item on the Options menu.

Memo P§|

Inzert up to 250 characters to dezcribe thiz document.

Type document-specific infarmation here.

Qptions
ak. | Cancel
Preferences

|Ty|:ue document-specific information here, |

Model Memo

Model Memo

Similar to Document Memo, the information entered in the Model Memo field will appear in
a context-sensitive text box whenever the cursor hovers over the Model Memo item on the
Options menu. Memos created in Model Memo are specific to the model enabled when

the message was created.

Memo P§|

Inzert up to 250 characters to dezcribe thiz model,

Type model-specific infarmation here.

Preferences

Docurment Mermo

m |Ty|:|e maodel-specific information here, |

Note: Memos must be saved in a .esp file to make them available in the next session. If
the current session is not saved, any memos that have been entered during the session
will be discarded, and will be unavailable in the next session.
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Menu Toolbar

Connect

The Connect dropdown menu allows the user to access the Connection Wizard, as well
as the Autoconnect and Configure Multidrop dialogs. Connect and Disconnect can
also be performed directly from the dropdown menu without opening a dialog.

Conneck

Conneckion Wizard. .,

Aukoconnect. ..
Connect
Disconnect

Configure Multidrop, ..

Connection Wizard

To connect using the Connection Wizard:

« Click Connect on ESP’s menu toolbar, and then select Connection Wizard.

» Select RS-232 or Ethernet to activate the appropriate display.

» Configure RS-232 or Ethernet settings as required by the application, and click Connect.

* RE-232 Baud 18K =] & B3 \PAddess: [ 162 148 . 63 . &1
£ Ethernet Paiily Hons" El & Ethemet TCP Part 1 ETI
Stop Bits: One” -
Data Bits: Eight hd
Poit: COM1T -
I AuPortInlise Click the Search
I Foros Connect button to locate
Search
s 7@ eanners on the
network.
Auto Connest | [ Connent Cancel | Cancel
RS-232 Connection Wizard Ethernet Connection Wizard

* When a connection is established, the green indicator in the status bar at the bottom
right of the screen will be visible:
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Using ESP

Autoconnect

+ If the RS-232 connection attempt fails, use Autoconnect to establish a connection between
the scanner and the host.

&ﬂ Connecting. .. rz|
Autoconnect Select the COM Part: |COM1 -

Press "Start” to autoconnect.

Select the COM Part: (COM1 -

Other

+ If the communication port is not the default COM1, use the dropdown menu to change
the port.

Connecting. .. rg|
Select the COM Port: [COM1 i
* Once the correct
port is chosen, 9600 M:F:1

click Start to

connect. Stop

* When a connection is established, the green indicator in the status bar at the bottom
right of the screen will be visible.
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Menu Toolbar

View
The View menu allows the user to move quickly between the
Setup, Terminal, and Utilities interfaces without using the icon

Wign

buttons on the App Mode toolbar. It also allows the user to m
access the Bar Code Dialog, shown below. Setup

Terminal

Ltilities

Bar Code Dialog

Symbols can be created in the Bar Code Dialog by typing the
text to be encoded. This is a useful tool for creating configuration
symbols, allowing the user to configure the scanner by reading
the user-created symbols.

Bar Code Dialog

Bar Code Configuration

Prirt.... | Save bz | Drag specific configuration
values from the control tree
directly into this field to

Bar Code YWalue | L = <——————| encode new symbols.

Choose a spatial

orientation forthe | #Hatation ||:| Degrees ﬂ Mew

new symbol.
Caption
Create a caption
f* Same Az Bar Code Yalue for the symbol
that matches or
" Specify & describes the
encoded data.

[ Add start configuration code
[ Add end configuration code; Save Settings

Differences from Default Settings

The symbol will be
displayed in the field
at the bottom of the
Bar Code Dialog.
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Using ESP

Navigating in ESP

To change scanner settings, or to access the Setup, Terminal, or Utilities views, click the
App Mode button.

LB

App Mode

To return to EZ Mode, click the EZ Mode button.

=

EZ Mode

To make changes to configuration settings in the tree controls:

Farameters ESF Yalues
=|- Camrunicakions
+-R5232 A
+-R523ZB Enabled
+-R5422 Dizabled The X
+- Ethernet Enabled indicates
1. Left-c!ick on the + to expand +|- Pratocal Selection Paint-ta-Paink tst;a;tti;geis
menu items. +- External Data Routing Disabled default.
2. Double-click the desired +- Array Communication Modes Disabled
parameter and single-click — | [FEErwS Im
in the selection box to view Preamble Charackers
options. +- Postamble

3. Place the cursor in the
selection box, scroll down 4. Left-click again on the open screen to complete the
to the desired setting, and selection.

single-click the setting. 5. Right-click on the open screen and select Save to

Reader to implement the command in the scanner.
The command can be sent without saving, or sent
and saved simultaneously.

Receive Reader Setkings

Send, No Save
Send and Save
Send and Save as Customer Defaulks

Cefaulk Current Menu Settings
Cefaulk all ESP Settings

Advanced Options r
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Send/Receive Options

Send/Receive Options

To access Receive, Save, and Default options, click the Send/Recv button. These
options can also be reached by right-clicking in any of the configuration views.

-
=

A 4

Send/Recy

Receiving
From the Send/Recv menu, select Receive Reader Settings.

Caution: Selecting this option will upload the scanner’s settings. If the ESP file has a
number of custom settings that must be maintained and downloaded into the scanner,
these settings will be lost.

This function is useful for receiving (uploading) the scanner’s settings and saving them as
a file for future use. For example, if the scanner has settings that must not change,
Receive Reader Settings would load those settings to ESP and save them in an ESP file
for later retrieval.

Receiving the scanner’s settings will also assure that any unwanted subsequent changes
in ESP will not be saved.

Saving
Send, No Save (<A>)

Saves ESP settings to current
memory.

Receive Reader Settings

Save to Reader Send, Mo Save
) Send and Save
Send and Save (<Z>) Default Current Meruu Settings Send and Save as Customer Defaults
. . Default all ESP Settings
Activates all changes in current
memory and saves to the scanner Advanced Options v

for power-on.

Send and Save as Customer Defaults (<Zc>)
Saves default settings for quick retrieval.

This option will be visible only if Enable ‘Send and Save as Customer Defaults’ is
checked in ESP Preferences.
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Using ESP
Defaulting

When Default Current Menu Settings or Default all ESP Settings are selected, only the
ESP settings are defaulted.

Advanced Options

Send Current View

This is the same as Save to Reader
> Send No Save except that only the
commands in the current configuration Save to Reader 3
tree are sent.

Receive Reader Settings

Defaulk Current Menu Settings
Defaulk all Settings

Send Current Command

This is the same as Send Current
View, except that it saves only the
command that is currently selected. Add Exception

Advanced Options Send Current Wigw
Send Current Command

Rernove Exception

Add/Remove Exception

After a Receive Reader Settings command is performed1 and the Add Exception option
is selected, a list of serial commands may appear. These are commands that may be in
the scanner’s firmware, but are not included in, or are different from, the current version of ESP.

These commands can be edited by double-clicking them and changing them as needed.

It is important to note that these commands will be saved to the scanner whenever a Save
to Reader command is sent, or when an <A> or a <Z> command is sent.

Also, if there is a corresponding ESP menu item, the ESP Value column for that item will
be blank following a Receive Reader Settings command.

1. From the Send/Recv button or by right-clicking in any blank section of a tree control view.
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B 3 Hardware Integration
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This section introduces the details of QX-870 hardware, and explains how that hardware
can be integrated in an application.
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Cordsets

Cordsets

The terms “cordset” and “cable” are both applicable to industrial connectivity, but they are
not synonymous. Cordsets enable communications and power between scanners and
interface devices. Cordsets have an M12 connector at one or both ends. Examples of
cordsets are shown below.

= =l |

M12 to M12 Cordset

= &1

M12 to RJ45 (Ethernet) Cordset

B = [ ]

M12 to Photo Sensor Cordset

Cables do not have M12 connectors at either end. An example of a cable is shown below.

g

[ |« 1

Cable with flying leads \
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Hardware Installation

QX-870 and QX-1 Connectors and Pinouts

When deploying a network of scanners and interface devices in an industrial setting, it is
important to use components whose pin assignments are arranged in a way that avoids
communication errors and equipment damage. This can be achieved with components
that are designed in a logical, consistent, and easy-to-implement way.

The QX-870 has a very simple pin assignment methodology. The clearly identified connectors
at the back of the unit can be used to receive and bus power, and also to send and receive
data and commands.

QX-870 (Base View)

/[
Output 3 6
\

Output 2
| 3 Default
1

New Master 4

Output 1 5\}

2 Power

. 10 Rs-232
. ™D

Ground 7

1 Trigger

Input Common 8 9 RS-232 RxD
Output Common

A (All Models) M12 12-pin Plug

1
RS-422/485 5\}
TxD (+) /

A is a serial M12 12-pin plug on both Serial
and Ethernet models.

B is a serial M12 12-pin socket on serial
models, and an 8-pin socket on Ethernet
models.

P/M is a serial M12 12-pin plug on both
Serial and Ethernet models.

T is a 4-pin Micro-Change socket on both
Serial and Ethernet models (identical to the

QX-1 trigger connector).

RS-422/485 TxD (-)

3 N/IC
1

N/C 4

/%_ g 10 N/C
RS-422/485 6 0
RxD (+) Wt
/>< : 1 N/IC
Ground 7
12
N/C 8 ‘ 9 N/C

RS-422/485 RxD (-)

P/M (All Models) M12 12-pin Plug

Pin Function Wire Color Pin Function Wire Color
1 Trigger White 1 N/C White
2 Power Brown 2 Power Brown
3 Default Green 3 N/C Green
4 New Master Yellow 4 N/C Yellow
5 Output 1 Gray 5 422/485 TxD (+) Gray
6 Output 3 Pink 6 422/485 RxD (+) Pink
7 Ground Blue 7 Ground Blue
8 Input Common Red 8 N/C Red
9 RS-232 (Host) RxD Black 9 N/C Black
10 RS-232 (Host) TxD Violet 10 N/C Violet
1 Output 2 Gray/Pink 1" 422/485 TxD (-) Gray/Pink
12 Output Common Red/Blue 12 422/485 RxD (-) Red/Blue

Continued next page
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QX-870 and QX-1 Connectors and Pinouts

QX-870 and QX-1 Connectors and Pinouts (continued)

RS-422/485 RxD (-)

Input 9 RS-232 TxD/
Common 8 RS-232 RTS

Ground 7

10 RS-232 RxD/

RS-422/485 RS-232 CTS

RxD (+)

2 Power

RS-422/485 5

TxD (+)
Input 1 4 " 3 Terminated

RS-422/485 TxD (-)

B (Serial Models) M12 12-pin Socket

Pin Function Wire Color
1 Trigger White

2 Power Brown

3 Terminated Green

4 Input 1 Yellow

5 Port 3 422/485 TxD (+) Gray

6 Port 3 422/485 RxD (+) Pink

7 Ground Blue

8 Input Common Red

9 Port 2 TxD/Port 1 RTS Black

10 Port 2 RxD/Port 1 CTS Violet

1" Port 3 422/485 TxD (-) Gray/Pink
12 Port 3 422/485 RxD (-) Red/Blue

Trigger 4
Ground % § +10-28V

2 Trigger/New Master / Input 1 Common

Connector T (Trigger) 4-pin Socket

Pin Function
1 +10-28V
2 Trig/NM/Input 1
Common
3 Ground
4 Trigger

TX (+) 6 7 Terminated
1
RX (=) ——F Terminated
5
RX(+)

Terminated
2

3 Terminated

B (Ethernet Models) M12 8-pin Socket

X
5

Function
Terminated
Terminated
Terminated
Port4 TX (-)
Port 4 RX (+)
Port 4 TX (+)
Terminated
Port 4 RX (-)

O N GAWN=
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Hardware Installation

QX-1 Interface Device

The QX-1 Interface Device’s receptacles are physically the same as those on the QX-870,
but they do not have explicit pin assignments. The QX-1 allows users to bus power and

communications as required by the application.

Connectors 1 and 3 are 12-pin plugs, and Connector 2 is a 12-pin socket.
All three connectors can be assigned to bus power and data as required by

the application.
The two switches at the center of the device allow the user to route signals

as needed.

QX-1 Interface Device

Pin Function N
1 +10-28V
2 Trig/NM/Input 1 3 1
Common
3 Ground
4 Trigger 2

QX-1 Trigger Connector 4-pin Socket

This simple diagram (shown on the base of the QX-1) illustrates how
power, communications, 1/0O, and trigger signal can be routed through
the QX-1 device depending on the needs of the application. The
switches greatly increase signal routing flexibility.

——coMmi/0 .
T POWER TRIGGER

QX-1 Communications - 1/O -
Power - Trigger
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QX-870 and QX-1 Connectors and Pinouts
Grounding the QX-870

Proper grounding is necessary for operator safety, noise reduction, and the protection of
equipment from voltage transients. Buildings, including any steelwork, all circuits, and all
junction boxes must be grounded directly to an earth ground in compliance with local and

national electrical codes.

ETHERNET
DEVICE
(1
POWER
SUPPLY.
ﬁl?:: = = j | d_ome ETHERNET
= RS232/422/485
i DEVICE
. W LAY R5232,/422/485 . .
PCE
s e 140 ,_‘ '
-1  MACHINE 1 MACHINE

An earth ground is provided through the cable shields and chassis of the scanner.

Ground Loops

Ground loops (signal degradation due to different ground potentials in communicating
devices) can be eliminated or minimized by ensuring that both the host, scanner, and their

power supplies are connected to a common earth ground.
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Hardware Installation

Expected Power and Ground Connections for Proper Operation

SCANNER INTERFACE

ILF

ILF

POWER 3-TERMINAL POWER
RETURH t POWER
EARTH SUPPLY
POWER.GHD

POWER 2-TERMINAL

POWER
RETURH SUPPLY
EARTH

{local to power source, connected

CHASSIS.GHD

SF

to "RETURH" at main power panel}

IF CONDUCTIVE MOUNTING
BRACKET IS GROUNDED TO
"EARTH" POTENTIAL, THEH
POTENTIAL MUSTBE SAME AS
"EARTH" AT POWER SOURCE.

Notes:

COMM SGHLS

(SIGHAL.GHD}

[

SF

ILF
L T

ILF

MOUNTING BRACKET

ILF | =InLine Filtering
E = Shunt Filtering

» Ensure that mounting bracket “Earth” is at the same potential as power source “Earth”.
» Supply “Return” and “Earth” ground must be stable, low-impedance reference points.
+ “2-Terminal Power Supply” must still provide an “Earth” connection to the scanner.

+ “Signal Ground” can be used for communications and/or discrete signal ground reference.
It must not be used as Power Ground or Earth Ground.
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Power and Trigger Switching

Power and Trigger Switching

Power can be bussed between scanners and interface
devices. At each location on a network where a new power
supply is added, the Power switch on the QX-1 can be
used to break power between Connector 2 and Connectors
1,3,and T.

The Trigger signal between Connector 2 and Connectors
1, 3, and T can be broken using the Trigger switch. This
isolates trigger signals as required by the application.

m—>1—> L1> []—»

To Power ] Qx-1 ] Multidrop

Supply Concentrator Host
orPLC

To Power
Supply
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Hardware Installation

Port Routing

The physical advantages created by flexible signal routing and switching are enhanced
further by Port Routing, which can be configured in ESP. Port Routing eliminates the
need for dedicated “Host” and “Aux” ports in a traditional sense. With Port Routing, any
port can be defined as a Host or Aux port. Port Routing also allows users to define the
data types that are accessible from specific ports.

The primary benefit of Port Routing is that any type of data can be routed to any port, and
can be sent through multiple ports simultaneously. Multiple types of data can also be
appended to the symbol data that is output from the scanner to the host. Command data,
symbol data, extra symbol information, and diagnostic data are enabled by default in the QX-870.

The table below lists different types of data, with examples for each data type.

Data Type Example

Command Data Serial commands; scanner responses to serial commands.

Symbol Data Any string of data encoded in a symbol.

Extra Symbol Information Decodes per trigger, decode direction, configuration database index number.
Diagnostic Data Laser status, temperature, service message.

The screen capture below (from ESP) shows the QX-870’s four communications ports and
the parameters for each.

Parameters ESP Walues
= Communications
I RS23IZ A
Baud Rate 115.2K
zf;:;vms fare RS-232 A, RS-232 B, and RS-422 are
Datahits it serial. RS-232 A is always enabled. RS-232
Symbol Data Output Enabled B and RS-422 can be enabled or disabled to
Extra Symbal Infarmation Enabled A .
Disgnostics Output Enctled match the physical requirements of the
ar pi
o EemalSourcePocessing ode conand application. Ethernet can also be enabled
s Rt e or disabled as required.
Parity Mone
o Bits o RS-232 A, RS-232 B, and RS-422 can be
Syl Daka Qutput Enatied configured for Baud Rate, Parity, Stop Bits,
Extra Symbol Information Enstied Data Bits, Symbol Data Output, Extra Symbol
Diagnostics Output Enabled .
External Source Processing Mods Comand Information (Decodes Before Output, Symbol
R e Discbled Position Output, etc.), Diagnostics Output,
Parky Heree and External Source Processing Mode
Stop Bits One.
ton ok e (Command or Data).
Symbol Data Gutput Disabled .
Extra Symbal Information pskes Ethernet can be configured for IP Address,
Diagnostics Qubput Disable
ExermalSocrce Processing Made command Subnet Mask, Gateway, IP Address Mode
= Ethernet Ensbsd (Primary or Secondary TCP Port), Symbol
P Adress L3210 100 Data Output, Extra Symbol Information,
ey 00.0.0 Diagnostics Output, and External Source
IP Address Mode DHCP H
iy oot Processing Mode.
Symbol Data Output Enabled
Extra Symbol Information Enabled
Disgnostics Output Enabled
External Source Processing Mode Command
= TCP Port 2 2003
Symbal Data Output Enabled
Exdra Symbol InfFormation Enabled
Diagnostics Output Enabled
External Source Processing Mode Command
+ EtherMet/IP Enabled
+ - Prokocol Selection Paint-to-Point
+ External Data Routing Disabled
- Array Communication Modes Disabled
+ Preamble Disabled
+ - Postamble Enabled
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Application Examples

Application Examples

The following examples demonstrate how the components described in previous pages
can be deployed in industrial applications.

Daisy Chain

Daisy chain configurations are used in applications such as product packaging, where
single items have multiple symbols. For example, a box with one symbol on the top and
symbols on either side requires at least three scanners to ensure that all symbols will be
decoded.

The highlighted areas below demonstrate how a daisy chain can be arranged. One scanner
is placed above the conveyor line and one scanner is placed on each side of the line. The
three scanners essentially function as a single scanner, and data is sent from the primary
scanner to the host or PLC.

Important: Do not attempt to power more than four scanners with a single power supply in
a daisy chain configuration. Add a QX-1 and one power supply for every four additional
scanners in the daisy chain.

*

<

To Power
Supply g1

Host
or PLC

Qx-1

To Power I | ] QX1 Multidrop

Supply Concentrator Host
or PLC

[ ] —>

QX1

To Power
Supply

v
7] <
v
i
v
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Multidrop

Hardware Installation

Multidrop networks are used in applications where it is necessary to decode symbols at
multiple locations within an industrial process. Scanners are placed at stations located
between manufacturing steps, and data from those scanners is directed to a multidrop
concentrator before being sent to a host. An example of this type of application is food
packaging, in which part number data is collected and tracked throughout the packaging

process.

The highlighted areas below demonstrate how a multidrop network can be arranged.

To Power
Supply

QXx-1

C 1> | ]—>

Qx-1

To Power -:D Qx-1

Supply
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Application Examples

Ethernet TCP/IP and EtherNet/IP

Ethernet TCP/IP is the standard Ethernet interface used to connect multiple locations in a
network, such as computers in an office network. It can also be used to network other
communications devices, such as scanners and PLCs on a factory floor.

EtherNet/IP™ is a protocol developed and governed by ODVA (Open DeviceNet Vendors
Association). It is based on the Common Industrial Protocol (CIP™). The CIP layer is an
additional layer within the standard Ethernet interface (Ethernet TCP/IP). EtherNeV/IP is
common in control systems and PLCs, especially in the United States.

The highlighted areas below demonstrate how an Ethernet daisy chain can be arranged.

Ethernet-enabled scanners can also be set up in standalone configurations, or multiple
Ethernet-enabled scanners along a production or packaging line can be connected to Ethernet.

A

<

To Power
Supply  gx1

—>
-(rIcE)t::ri‘et)
o]

ax-1 ax1

To Power I | ] Qx-1 Multidrop

Supply Concentrator Host
or PLC

Qx-1

To Power
Supply

7 <

“EtherNet/IP” and “CIP” are trademarks of the Open DeviceNet Vendors Association.
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B 4 Scanner Setup
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This section describes ESP’s four Setup interfaces: Calibration, Configuration Database,
Ordered Output, and Output Format. Each interface allows the user to make changes to
scanner configuration quickly and easily.
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Calibration

Calibration

The settings in the Calibration interface can also be configured using the <@> and
<@CAL> serial commands, and the Calibration Options command.

The Test and Calibrate features
are also available in EZ Mode.

v v

Top Offset, Bottom Offset, Sweep and other raster functions
can be set using the fields below, and top and bottom offset
can also be set by clicking and dragging the edges of the laser
arc in the picture.

Test | Calibrate |

I Decodes per Second

—  Fired Parameter Calibration

Framing Select Scan Speed

|Haster Framing - m v Fived

Save | Stop

wHid

Raster Frame | Gain
0 20 3:

* Static: Line Toeing v Fized
" Rastering || [4p :

ep tliee - ] Lazer Fower
m Medum - [ Fixed
Bottom Offzet -

255 oo SE‘ R azter Ophions
m o |Searu:h ﬂ
HLEED [ Lazer Frame
m v Sprnbology Detect

Reset |

Click Save to save calibration
settings, or Stop to cancel the
calibration process.

Scan Speed, Gain,
Tracking, Laser
Power, and Raster
Options can also
be configured in the
Reader Setup
command.
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Scanner Setup

Laser Off Position

Percentage of the full scan arc that the scan beam moves through before the laser turns off.
The combined values of Laser On Position and Laser Off Position cannot exceed 100
percent, the total arc of one scan.

Laser Off Position must always exceed the value of Laser On Position for a scan to

take place.

Laser Off

Nﬂﬁ“im

Laser Off Position

Laser On Position

Percentage of the full scan arc that the scan beam moves through before the laser turns
on. For example, if set to 30, the laser will be off during the first 30 percent of the scan.

When Laser Framing is disabled, the laser is on for 100 percent of the full scan.

Laser Off

Laser On Position
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Configuration Database

Configuration Database

Configuration Database settings can also be configured by using the Configuration

Database serial commands.

Calibration  Configuration Database lOrdered Cukput ] CQukput Format ]

H Mumber of Active [ndexes M
H MNumber of D atabase Cycles w
Tre ~| SwitchMade %
M0 =] Tme(0ms) | serdselings |

Index ‘ Gain AGC Mode ‘ Tracking ‘ R aster ‘ Raster ‘ Raster ‘ Framing ‘ LaserOn | Laser Off Laser ‘ Background

Top EBottorm Speed Status Position Position Power Color

Current 20 Continuous 40 127 127 10 Dizable 10 95 I edium Wihite

C iz | 0 ed | 10 | % | Low | whis |

2 B0 Continuous a0 127 127 10 Disabled 10 Ela Low it

3 E0 Continuous a0 127 127 10 Disabled 10 95 Laow ‘wihite:

4 E0 Continuous a0 127 127 10 Disabled 10 95 Low whhite:

1 B0 Continuous a0 127 127 10 Disabled 10 95 Low ‘whhite:

E B0 Continuous a0 127 127 10 Dizabled 10 95 Low white:

7 E0 Continuous a0 127 127 10 Diizabled 10 95 Low ‘w'hite

g E0 Continuous a0 127 127 10 Dizabled 10 95 Low W hite

9 E0 Continuous a0 127 127 10 Disabled 10 95 Low wihite
10 B0 Continuous a0 127 127 10 Disabled 10 35 Low white

|

Double-clicking on an
Index will bring up the
Configuration Database
Settings dialog.

Use the Number of Active
Indexes field to determine how
many database indexes will be used.
Use the Number of Database
Cycles to determine how many
times the active indexes will be
repeated.

Use the Switch Timing field to
determine the amount of time
between active indexes.
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Scanner Setup

Configuration Database Settings

Double-clicking an Index will bring up the Configuration Database Settings dialog for
that database index.

Database #1 rz|
(3 ain AGC Mode Tracking
B0 = (0-255) (Confinuous® | 20 = 5127
Razter Top R aster Bottom R azter Speed
127 = [0-255] 127 = [0-255) 10 = [0-200]
Framing Statusz Lazer On Position Lazer Off Pasition
Disabled* | 10 -+ no-9g) 95 = [15-95)
Lazer Power B ackground Caolor
Lo | hite” |
The settings shown above can be 0K | Cancel
configured differently for every active

index. Once all active database
indexes are configured, the index can
be concatenated and cycled for the
number of times specified in Number
of Database Cycles.
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Ordered Output

Ordered Output

Output filtering is a method of providing a set of good read qualifiers and also providing
ordered output. There is a filter for up to the first 10 positions in a multisymbol output. The
first filter corresponds to the first symbol output at the end of the read cycle. Each filter has
settings for the following six parameters: Filter Number, Symbology Type, Length,
Wildcard, Placeholder, Matching Data, Decode Direction, and Database Number.

Calibration ] Configuration Database Crdered Qubput | Sutput Format ]

Filter Number, Symbology Type, Length, Wildcard, Placeholder, and Matching Data are
all displayed in the table below. Double-clicking on any row of the table will display the Ordered
Output Filter Settings dialog, where settings can be changed.

Fiter | Symbology | Length | “wildcard | Placeholder katching Data Decode | Databaze
Mumber Type Direction | Mumber
1 Ary Type 0 " ? Either Ay
2 Ay Type 0 " ? Either Ay
3 Ary Type 1] " 7 Either Ay
4 Ary Type 0 " ? Either Ay
5 Arwy Type 0 " ? Either Ay

Receive settings from the scanner, Send settings
to the scanner, or Send and Save settings.

Mumber of Filters: |5 - Receive | !and ‘ Send and Save

Mate: These buttonz only affect thiz view.

Number of Filters refers to the number of active output
filters. 0 disables all output filters. Any non-zero numeral
will enable output filtering to be performed using the filter
indexes covered by this value.

For example, if the number of filters is 5, then filter
indexes 1, 2, 3, 4, and 5 will be applied.
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Scanner Setup

Filter Number

This is the filter index number that represents the position of the symbol in the data output
at the end of the read cycle. This index number should be entered along with the following
filter settings for the predetermined symbol position.

Symbology Type
Specifies the symbology type allowed to occupy this location in multisymbol output.

Note: To filter or order a symbol, the symbol must meet all the requirements of the
selected filter index.

Length
Specifies the length of the decoded symbol allowed to occupy this location in multisymbol
output.

Note: To filter or order a symbol, the symbol must meet all requirements of the selected
filter index.

Wildcard

This is the character to be used in the data output field when performing a data filter
comparison. The wildcard character represents the end of matching, and allows for variable
lengths of symbol output.

Placeholder

The placeholder character requires a character to be present, but does not compare the
data value.

Matching Data

This is the data string to be used when comparing symbol data for output filtering and

ordering. This data string may also contain wildcard and placeholder characters to facilitate

matching. Remember that in order to filter or order symbol data, it must meet all the

requirements of the selected filter index.

Examples:

* Filter data = “123*”. This will match data strings of “123”, “123456”, and “123ABC”, but
not “12”.

* Filter data = “123*AB?C”. This will be interpreted as “123"".

+ Filter data = “1237?”. This will match “1234” and “123A”, but not “123”, “12345”, or
“1234C".

+ Filter data = “1237A”. This will match “1234A” and “123BA”, but not “123”, “1234C”, or
“1234ABCD”.

+ Filter data = “123?A7?”. This will match “1234AB” and “123BAT", but not “1234A” or
“123BATS”.

+ Filter data = “12??*”. This will match “1234”, “123456”, and “123ABC”, but not “12” or
“123".

+ Filter data = “123?A*”. This will match “1234A”, “123BA”, and “123BATS”, but not “1234”
or “1234C”.
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Ordered Output
Ordered Output Filter Settings

Ordered Output Filter Settings

Filter 1 Criteria

Symbology Tope: |f-‘my Type j

|0
Sea: Double-clicking on a row in the
Ordered Output table brings up the

Enter M atch String Ordered Output Filter Settings
. . " dialog.
Matching String: | Use these settings to determine
Symbology Type, Length of the
. . symbol, a user-defined Matching
ASCIl Lookup: CR v|  AddtoMatch Sting | String, ASCII Lookup, Wildcard

Character, Placeholder Character,
. i Database Number, and Decode
tatzh Sting Definables Direction. Click Apply to save the

settings to the corresponding filter.
Wildcard Character: |« -

Flaceholder Character: |7 -

Database Mumber: | Ay i

Decode Direction: m
IWI Cancel |
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Scanner Setup

Rules for Output Filter Configuration
Output Filter Configuration Rule # 1

Each symbol that is decoded must match one of the filters before it can be saved to a read
cycle record. There is an exception to this rule, however, when the number of symbols
required for a read cycle exceeds the number of active filters. In such a case, unfiltered
symbols can be placed into unfiltered output positions.

For example, if the number of symbols required is 6 but there are only 5 active filters, the
last position can be filled by any (unfiltered) qualified symbol.

Output Filter Configuration Rule # 2
The same filter setup can be used multiple times.

For example, filters 1, 2, and 3 can be set up to filter Code 39 symbols, and the output will
occur in the order the symbols are decoded.

Output Filter Configuration Rule # 3

All qualified symbols will be sorted and output in the matching filter position. If a symbol
matches filter 3, it will be output as the third symbol. If a filter does not have a matching
qualified symbol, a No Read message will be output in place of the symbol (assuming the
No Read message is enabled).

For example, if there is not a symbol that meets filter 3’s requirements, then a No Read
message will be output in the third output position.
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Output Format

Output Format
Enable Output Format

This is a global enable/disable parameter. Use Set Number of Symbols and Output
Phrase to assign symbols for formatting, and Symbol Parse to determine the specific

output content for the assigned symbols.

On the Output Format tab, check the Enable Output Format box.

Calibration | Configuration Catabase ] Ordered Qutput Output Format

v Enable Output Farmat Iv  Auto Sunc with Reader

Set Mumber of Sumbals: |1 El:

COutput Phraze

Freamble: Symbol #1 Poztamble:
e 1] .
[ Enahble v Parze |v Enable
Parse Symbols... Send and Save Beceive

p Show Parze Table
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Scanner Setup

Set Number of Symbols

Number of Symbols determines the number of symbols to which output formatting will apply.

Output Phrase

Output Phrase refers to the user-defined Preamble, selected symbols, and Postamble
sequence in the read cycle result.

v Enable Gutput Fomst Use the Set Number of Symbols spin box to
. s determine the number of symbols to be included
Set Mumber of Symbols: |5 3, - in the output phrase. Yy
Output Phrase
Symbuol
Freamble: Symbol #1 Separator: Symbol #2 Symbol #3 Symbol #4 Symbol #5 Postamble:
-t || e Y |
I¥ Enable ¥ Parse I¥ Parse T Parse [~ Parse [ Parse K Enable
Enter Postamble characters by Check the Enter Postamble characters by
double-clicking in the text field and Parse boxes double-clicking in the text field and
then using the Postamble calculator. beneath the then using the Postamble calculator.
symbols to
# be formatted. ‘
Preamble E| Postamble E|
| ce e iF B
soH| 51| ETx| EOT| ENG soH| s ETx| EOT| ENG
ACK| BEL| BS | HT| LF| ACK| BEL| BS | HT| LF|
Wi | FF| cR| so| si| WwT| FF| CcR| so| si |
sl | oc1| pcz| oc3| b4l 51 | oc1| pc2| poa| ooa|
NaK| W] ETE| CamM| EM | Nak| SvM| ETE| CaM| EM |
sug| Esc| Fs | GS| RS | sue| Esc| F5 | G5 | RS |
115 | 5P | 115 | SP
Click 'Delete’ to remove characters. Click 'Delete’ to remove characters.
ITI Cancel | ITI Cancel |
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Symbol Parse
Extract
E ||W| e | e, |
¥ Hids Parse Table Symbol Parse
Build Sequence

4-12

Step ‘ Insert Data ‘ Extract Range ‘
Entract 2-4

Step Inzert Data | Extract Range |
Extract 2-4

The Extract Range
function corresponds to
the Start Location and
Length parameters in
the Format Extract
serial command.

Sample Symbal:

Original: ABCDEFGHIKLMNOPORSTLWWYE

Add Inseit St
Output BCD anstep_|

Add Extract Step ‘

Remove Step | Clear All Parsing ‘

Sample Symbal:
Original: ABCDEFGHIKLMNOPORETLVWAYZ

Output: BCD
Cancel

Multiple character sequences can be extracted and inserted using Symbol Parse. In this example,
the selected extraction range is characters 2-4. The “Sample Symbol” example on the Symbol
Parse dialog shows the selected character positions extracted and output as desired. Simultaneously,
the data string from the selected symbol is displayed at the bottom left of the Parse Table, followed
by the user-defined extracted output.

Output Index

Output Index refers to the database entry to be modified with this command. A formatted
output is built by extracting data from a symbol’s original data output and/or inserting
user-defined characters.

It may be helpful to think of individual indexes as positions in the final formatted output.
Starting with index # 1, enter either an extract or insert command to begin building the
desired output string. Then, with the next index number, enter either an extract or insert
command to continue building the output string. Continue this process until the string is
built.

Start Location

Defines the location within the symbol data where the character extraction will begin. The
first character extracted will also be the first character in the sequence displayed in user-defined
output.

Length

Defines the length (in consecutive characters) that will be extracted and placed in user-defined
output.
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Step | Inzert Data | Extract Range |

Inzert

Add Step Remove Step Clear All Parsing |

Sample Spmbol Parze:

Cutput;

Ok Canicel |

[sr =r I

o] 57| ET] E0T] EN
k| BEL| 65 | 1T | LF |
1| Fr | R | S0 sl |
st | oct| peef pes) o
K] s ETE| AN EM |
sup| Esc| ro | 65 s
us | sp|

Click 'Delete’ ta remove characters.,

Ok | Cancel |

Original: ABCDEFGHIELMMOPQRST LW w201 23456783

The Insert process is very similar to the
Extract process, except that Insert

the Insert calculator (shown above).

allows the user to enter characters using

Symbol Parse
Barse Symbols | Send and Save ‘ Step | Inzert D ata | Extract Range |
Inzert 5P SP
¥ Hide Parze Table Estract 3-3
Build Sequence: Test
Step | Ingert Data | Estract Range |
Ikzert SF 5P
Eutract 3-5
Notice that Extract
and Insert share the
same Parse Table.
Add Step | Remove Step Clear Al Parsing

Sample Symboal Parze:

Original:  micro
Output: oo <

Sample Symbol Parge:

Original: ABCDEFGHLKLMMOPQRST AW WEYZ01 23456789
Output;  COE

ITI Cahicel

Ed]
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Bl 5 Scanner Parameters
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This section explains the function and purpose of the Parameters commands in ESP’s
tabbed tree controls.

Important: Unless otherwise specified, command settings shown in this section are the
default settings.
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Communication

Communication

“7?;;’ Click the App Mode button and then the Parameters button to display the
L% |tree control tabs.

App Made | Then click the Communication tab to display the Communication tree control.

'

.3'1

Parameters
Parameters ESP “alues
=]~ Camrmunicakions
+-R5232 4
+-RS23Z B Enabled
+- 5422 Disabled
+- Ethernet Enabled
+- Protocol Seleckion Paint-to-Poink
+- External Diata Routing Disabled
+- Array Communication Modes Disabled
+- Preamble Cisabled
Il Postamble |Ena|:||e|:|“ ﬂ .
T w——
is the default.

T

To open nested options, To change a setting, double-click the
single-click the +. setting and use the cursor to scroll
through the options.

Note: Communication settings can also be sent to the scanner from ESP’s Terminal using
Omron Microscan’s K command format. Refer to the Communication section of Appendix E.
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Scanner Parameters

Port Routing

The QX-870 features a communication system based on Port Routing instead of traditional,
dedicated serial ports. Decisions can be made about the direction and content of communication
between ports based on different Data Types. Any available port can be used in any
combination.

The fundamental concept of Port Routing is that communication design can be based
upon Data Types rather than ports. The advantage of this is the ability to map different
data types to different ports—the user is no longer limited to a “Host Port” and “Aux Port”
for specific types of input and output. Since each port is independent instead of fixed for a
particular purpose, the scanner behaves more like a data switch.

Prirmary l Secondar_l,l] Port Rauting
Carmmand D ata
v ESZInA Cornmand D ata
v R5232B
¥ RS422 —
WV TCP Fart 1 Symbol Data
Extended Data
v TCF Port 2 Diagriostic Data
[V EtherMet/IP
Symbol Data
v RSZ32 A
¥ RSZ32B
[~ R5422
Iv TCF Port 1
[w TCPF Port 2
[v EtherMet/P
Send Settings | Send and Save |

Port Routing Advantages

» Data can be routed in on one port and out on the same port or a different port like a
switch or router. Transparent Mode, Half Duplex Mode, Full Duplex Mode, and
Custom Mode.

» External Data Routing still follows the “To/From Host/Aux” paradigm. The new capability
allows the customer to define the data direction—which port behaves as the “Host Port”
and which port behaves as the “Aux Port”.

» Only one daisy chain setup required per system.
* Minimal configuration required for each port, with similar items grouped together.
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Communication

RS-232 A

The following settings define the basic transmission speeds and digital standards that
ensure common RS-232 formatting.

- R5232 &

Baud Rate 115.2K
Parity MNone
Skop Biks one
Daka Bits Eight
Symbol Data Qukput Enabled
Extra Symbol Information Enabled
Diagnostics Cukput; Enabled
External Source Processing Mode Command

Baud Rate

Can be used to transfer data faster or to match host port settings.
The rate at which the scanner and host transfer data back and forth.

Baud Rate 1152k

600
1200
2400
4200
9600
19.2K
384K
57.6K

Parity
Only changed if necessary to match host setting.

An error detection routine in which one data bit per character is set to 1 or 0 so that the
total number of bits in the data field is either even or odd.

Haone®

Haone*

Odd
Stop Bits

Only changed if necessary to match host setting.
One or two bits added to the end of each character to indicate the end of the character.

Skop Biks
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Data Bits

Only changed if necessary to match host setting.
One or two bits added to the end of each character to indicate the end of the character.

Data Bits |Eight*

|SEven
Symbol Data Output

Enables or disables decoded symbol data output from the scanner.

Syrnbal Data Cubpuk | Enabled®

Dizabled

Extra Symbol Information
Enables or disables extra symbol information output from the scanner.

Extra Symbol Information |Enal:|led"

Dizabled
Diagnostics Output

Enables or disables diagnostics output from the scanner.

Diagnostics Qukpuk | Enabled”

Dizabled
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Communication

External Source Processing Mode
Enables or disables processing of commands or data from sources external to the scanner.

External Source Processing Mode |En:nmmanu:|“
Dizabled
Drata
Command

Command enables command processing in the scanner.
Note: Command processing is always enabled for RS-232 A.

Data
Data enables RS-232 A as a data source port.

Note: The data path between in the source port and out the source port is always two-way.
Data is copied from source data ports and all those source ports’ data is transmitted to the
destination port, and from the destination port to the source port.
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RS-232 B

The following settings define the basic transmission speeds and digital standards that
ensure common RS-232 formatting.

-|-RSZ3ZEB Enabled
Baud Rate 115.2K
Parity Mone
Skop Biks one
Draka Biks Eight
Symbal Data Qukpuk Enabled
Extra Symbal Infarmation Enabled
Diagnaoskics Cukpuk Enabled
External Source Processing Mode Command

Baud Rate

Can be used to transfer data faster or to match host port settings.
The rate at which the scanner and host transfer data back and forth.

Baud Rate 11628

£00
1200
2400
4200
3E00
19.2K
384k
57.6K,

Parity
Only changed if necessary to match host setting.

An error detection routine in which one data bit per character is set to 1 or 0 so that the
total number of bits in the data field is either even or odd.

| Maone*

M aone*

Odd
Stop Bits

Only changed if necessary to match host setting.
One or two bits added to the end of each character to indicate the end of the character.

Stop Biks One®

dne*

QX-870 Industrial Raster Scanner User Manual 5-7



Communication

Data Bits

Only changed if necessary to match host setting.
One or two bits added to the end of each character to indicate the end of the character.

Data Bits |Eight*

Seven
Symbol Data Output

Enables or disables decoded symbol data output from the scanner.

Symbol Data Oukput |Enal:u|ed"

Dizabled
Extra Symbol Information

Enables or disables extra symbol information output from the scanner.

Extra Symbal Information | E nabled*

Dizabled
Diagnostics Output

Enables or disables diagnostics output from the scanner.

Diagriostics Oukpuk | Enabled”

Digabled
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External Source Processing Mode
Enables or disables processing of commands or data from sources external to the scanner.

External Source Processing Mode |E|:|mmanl:|"

[izabled
Drata
Command

Command enables command processing in the scanner.

Data
Data enables RS-232 B as a data source port.

Note: The data path between in the source port and out the source port is always two-way.
Data is copied from source data ports and all those source ports’ data is transmitted to the
destination port, and from the destination port to the source port.
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RS-422

The following settings define the basic transmission speeds and digital standards that
ensure common RS-422 formatting.

-l R5422 Disabled
Baud R.ate 115.2K
Parity Mone
Skop Biks One
Drata Biks Eight
Symbal Daka Oukpat Disabled
Extra Symbal Information Disabled
Diagnaostics Cukput Disabled
External Source Processing Made Carmmand

Baud Rate

Can be used to transfer data faster or to match host port settings.
The rate at which the scanner and host transfer data back and forth.

Baud Rate 1152k

600
1200
2400
4200
9600
19.2K
384K
57.6K

Parity
Only changed if necessary to match host setting.

An error detection routine in which one data bit per character is set to 1 or 0 so that the
total number of bits in the data field is either even or odd.

Maone*

M one®

Odd
Stop Bits

Only changed if necessary to match host setting.
One or two bits added to the end of each character to indicate the end of the character.

Skop Biks
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Data Bits

Only changed if necessary to match host setting.
One or two bits added to the end of each character to indicate the end of the character.

|Eight"

Seven

Symbol Data Output

Enables or disables decoded symbol data output from the scanner.

Symbol Data Cukpuk | Enabled®

Dizabled

Extra Symbol Information
Enables or disables extra symbol information output from the scanner.

Extra Symbol Information | Enabled*

Dizabled

Diagnostics Output

Enables or disables diagnostics output from the scanner.

Diagnostics Oukput | Enabled”

Dizabled
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External Source Processing Mode
Enables or disables processing of commands or data from sources external to the scanner.

External Source Processing Mode |Enmmand“
Dizabled
Data
Command

Command enables command processing in the scanner.

Data
Data enables RS-422 as a data source port.

Note: The data path between in the source port and out the source port is always two-way.
Data is copied from source data ports and all those source ports’ data is transmitted to the
destination port, and from the destination port to the source port.
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Scanner Parameters

Ethernet Status

Enables or disables Ethernet connectivity in the scanner.

Important: For further information about setting up TCP/IP with a PC, see Appendix G —
Configuring Ethernet TCP/IP.

-1 Ethernet Enabled
IF Address 192,168.0,100
Subnet 255,255.0.0
Gateway 0.0.0.0
IP Address Mode CHCP
=|- TCP Part 1 2001
Symbol Data Oukput Enabled
Extra Symbol Information Enabled
Diagnostics Qukpuk Enabled
External Source Processing Maode Cormmand
—|- TCP Park 2 2003
Symbol Data Oukput Enabled
Extra Symbol Information Enabled
Diagnostics Qukpuk Enabled
External Source Processing Maode Cormmand
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Communication

IP Address
Enter the IP address of the scanner in this field.
- Ethernet Frahled
IP Address | 192 168 0 100
Subnet Zh0,Z0h.0.0
akteway 0.0.0,0
IP Address Mode DHCP
= TCP Park 1 2001
Symbol Data Qukput Enabled
Exkra Symbal Information Enabled
Diagnostics Cukpuk Enabled
Exkernal Source Processing Mode Cormmand
= TCP Park 2 2003
Symbol Data Qukput Enabled
Exkra Symbal Information Enabled
Diagnostics Cukpuk Enabled
Exkernal Source Processing Mode Cormmand
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Scanner Parameters

Subnet
Enter the Subnet address of the scanner in this field.
-1 Ethernet Enabled
IP Address 197 1 AA.0. 100
e, 2cc 255 0 . O
Gateway [ININTNT]
IP Address Mode DHCP
=|- TCP Part 1 2001
Symbal Data Cukpuk Enabled
Exctra Symbal Information Enabled
Diagniostics Cukpuk Enabled
External Source Processing Mode Command
=|- TCP Park 2 2003
Symbal Data Cukpuk Enabled
Exctra Symbal Information Enabled
Diagniostics Cukpuk Enabled
External Source Processing Mode Command

QX-870 Industrial Raster Scanner User Manual
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Gateway
Enter the Gateway address of the scanner in this field.
—|- Ethernet Enabled
IP Address 192.,1658.0.100
Subnet 255, 755,10,
Gatemway o.o0.0.0
IP Address Mode LHC_H
=l TiZP Port 1 2001
Symbol Data Sukput Enabled
Extra Symbol Information Enabled
Diagnoskics Oukput Enabled
External Source Processing Mode Command
= TiZP Port 2 2003
Symbol Data Sukput Enabled
Extra Symbol Information Enabled
Diagnoskics Oukput Enabled
External Source Processing Mode Command
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IP Address Mode
Determines how the scanner’s IP address will be defined.

- Ethernet
IP Address
Subnet
Gateway
IP Address Mode

—|- TCP Part 1
Symbal Data Qukpuk
Extra Symbal Information
Diagnoskics Cukpuk
External Source Processing Mode
—|- TCP Park 2
Symbal Data Qukpuk
Extra Symbal Information
Diagnoskics Cukpuk
External Source Processing Mode

Static

Scanner Parameters

Enabled
192,168.0,100
Z55,255.0.0
0.0.0,0

| DHCP*

Static

Enabled
Enabled
Cormrnand
2003
Enabled
Enabled
Enabled
Cormrnand

In Static Mode, the scanner uses the user-defined IP address entered in ESP.

DHCP

In DHCP Mode, the scanner automatically acquires the IP address, Subnet, and Gateway
addresses from a DHCP or BOOTP server.

QX-870 Industrial Raster Scanner User Manual
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TCP Port 1

One of two TCP ports for Ethernet communication with the scanner. The default setting is 2001.

—|- Ethernet
IP Address
Subnet
Gakeway
IP Address Mode
B8 Ti_F Park 1
Symbol Data Oukput
Extra Svmbol Information
Diagnostics Cutput
External Source Processing Mode
=] TP Pork 2
Symbol Data Oukput
Extra Svmbol Information
Diagnostics Cutput
External Source Processing Mode

Symbol Data Output

Enabled
192,168.0,100
255.255.0.0
0.0.0.0

DHCP

200 El: 1024 - BE&35

Enabled
Enabled
Enabled
Command
2003
Enabled
Enabled
Enabled
Command

Enables or disables decoded symbol data output from the scanner.

Extra Symbol Information

Enables or disables extra symbol information output from the scanner.

Diagnostics Output

Enables or disables diagnostics output from the scanner.

External Source Processing Mode

Enables or disables processing of commands or data from sources external to the scanner.

Command

Command enables command processing in the scanner.

Data

Data enables Ethernet TCP Port 1 as a data source port.

Note: The data path between in the source port and out the source port is always two-way.
Data is copied from source data ports and all those source ports’ data is transmitted to the
destination port, and from the destination port to the source port.
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Scanner Parameters

TCP Port 2
One of two TCP ports for Ethernet communication with the scanner. The default setting is 2003.
—I- Ethernet Enabled
IP Address 192,165.0,100
Subnet 205,255.0,0
Gateway 0.0.0,0
IP address Mode CHCP
- TCP Port 1 2001
Symbal Data Qukpuk Enabled
Extra Symbal Information Enabled
Diagnioskics Cukpuk Enabled
External Source Processing Mode Command

R T_F Pork 2 2003 3: 1024 - 65535
Symbal Data Qukpuk Enabled
Extra Symbal Information Enabled
Diagnioskics Cukpuk Enabled
External Source Processing Mode Command

Symbol Data Output
Enables or disables decoded symbol data output from the scanner.

Extra Symbol Information
Enables or disables extra symbol information output from the scanner.

Diagnostics Output
Enables or disables diagnostics output from the scanner.

External Source Processing Mode
Enables or disables processing of commands or data from sources external to the scanner.

Command
Command enables command processing in the scanner.

Data
Data enables Ethernet TCP Port 2 as a data source port.

Note: The data path between in the source port and out the source port is always two-way.
Data is copied from source data ports and all those source ports’ data is transmitted to the
destination port, and from the destination port to the source port.
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EtherNet/IP

Enables or disables EtherNet/IP operation in the scanner.
Important: See Appendix H, Using EtherNet/IP, for detailed information about implementing

EtherNet/IP in an application.

= Ethernet
IF Address
Subnet
Gateway
IF Address Mode
= TCP Pork 1
Symbal Data Sukput
Extra Symbaol Information
Diagnostics Cukpuk
External Source Processing Mode
= TCP Pork 2
Symbal Data Sukput
Extra Symbaol Information
Diagnostics Cukpuk
External Source Processing Mode
= Ethertet TP
Symbal Data Sukput
Extra Symbaol Information
Diagnostics Cukpuk
External Source Processing Mode

Symbol Data Output

Enabled
192.1658.0,100
255.255.0,0
0.0.0.0
DHCZP

2001
Enabled
Enabled
Enabled
Command
2003
Enabled
Enabled
Enabled

Command
Enabled”

Dizabled

Enabled”
Enabled
Command

Enables or disables decoded symbol data output from the scanner.

Extra Symbol Information

Enables or disables extra symbol information output from the scanner.

Diagnostics Output

Enables or disables diagnostics output from the scanner.

External Source Processing Mode

Enables or disables processing of commands or data from sources external to the scanner.

Command

Command enables command processing in the scanner.

Data

Data enables EtherNet/IP as a data source port.

Note: The data path between in the source port and out the source port is always two-way.
Data is copied from source data ports and all those source ports’ data is transmitted to the
destination port, and from the destination port to the source port.
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Protocol Selection

Scanner Parameters

In general, the point-to-point protocols will work well in most applications. They require no

address and must use RS-232 or RS-422 communication standards.

Protocols define the sequence and format in which information is transferred between the
scanner and the host, or in the case of Multidrop, between the scanners and a concentrator.

Note: In all protocol modes, the Preamble and Postamble character strings can be used

to frame the decoded data, and both are included in calculating the LRC (Longitudinal

Redundancy Check).

—|- Protocol Selection
Address
Protocol Port
=~ ACK | MAkK Options
RES
REC
STR
ETH
Ak
st
= Polling Mode Options
RES
REC
STR
ETH
Ak
st
Response Timeout
LR.C Skatus

Paint-to-Poink
1
RS232 &

MUL
MUL
MUL
MUL
ACK,
Ak,

EOT
ENG
STR

ETH
Ak
[l

=]
Disabled
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Communication

Protocol Options

= Profocol Selection
Address

Praotocal Paork Paint-to-Paint with BT5/CTS
Puaint-to-Paint with =0M &0FF
Paint-ta-Paint with BTSACTS and =0MNA=0FF
ALK AR,
Palling Mode

Paint-to-Paint*

Point-to-Point (Standard)

Used only with RS-232 or RS-422.

Standard Point-to-Point requires no address and sends the data to the host whenever it
is available, without a request or handshake from the host.

Point-to-Point with RTS/CTS

A scanner initiates a data transfer with an RTS (request-to-send) transmission. The host,
when ready, responds with a CTS (clear-to-send) and the data is transmitted. RTS and
CTS signals are transmitted over two dedicated wires as defined in the RS-232 standard.
Used only with RS-232.

Point-to-Point with RTS/CTS (request-to-send/clear-to-send) is a simple hardware
handshake protocol that allows a scanner to initiate data transfers to the host.
Point-to-Point with XON/XOFF

If an XOFF has been received from the host, data will not be sent to the host until the host
sends an XON. During the XOFF phase, the host is free to carry on other chores and accept
data from other devices. Used only with RS-232.

This option enables the host to send the XON and XOFF command as a single byte
transmission command of start (*Q) or stop (*S).

Point-to-Point with RTS/CTS and XON/XOFF

Used only with RS-232.

This option is a combination of Point-to-Point with RTS/CTS and Point-to-Point with
XON/XOFF.

ACK/NAK

See ACK / NAK Options.

Polling Mode
See Polling Mode Options.

5-22 QX-870 Industrial Raster Scanner User Manual



Scanner Parameters

Address
The Protocol Address can be any number between 1 and 50.
—| Prakocol Selection Poink-to-Poink
Address 1 El: (1-50]
Protocol Port RSZ3Z A,
=1 ACK | NAK Options
RES ML
REQ UL
aT= ML
ETx ML
Ak ACk
Ak MAK
=1 Polling Mode Opkions
RES EQT
REQ ENG
aT= aTH
ETx ETx
Ak ACk
Ak MAK
Respanse Timeauk 5
LR Skatus Dizabled

Protocol Port
RS-232 A or RS-422 can be used as Protocol Ports.

—| Pratocol Selection Paink-to-Poink
Address 1

Prokocol Port RS232 A*
F

=1~ ACK | MAK Options

RES
REQ
ST
ET=
ACE
MAE
-1 Palling Mode Cphions
RES EQT
REQ EMC
ST ST
ET= ET=
ACE BCE
MAE MAE
Fesponse Timeouk 5
LRC Skatus Disabled
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ACK / NAK Options

These parameters take effect for ACK/NAK on the main RS-232 or RS-422 ports (not on
the Auxiliary Port), and are completely independent of the Polling Mode Options.

The scanner always follows the protocol in both directions (to and from the host). There is

no option to disable it from either direction.

=|- Prokocol Selection Point-to-Paink
Address 1
Protocal Port RS232 A
=~ ACK | NAK Options
RES ML
REQ) MUL
STw ML
ETx ML
ACE =t 4
MK ALK
= Polling Mode Options
RES EDT
REQ) END
STw STA
ETx ETx
ACE =t 4
MK ALK
Response Timeout 5
LR.C Skakus Disabled

RES-NAK Defaults

RES: (Reset) NUL (0x00)
REQ: (Request) NUL (0x00)
STX: (Start of Text) NUL (0x00)
ETX: (End of Text) NUL (0x00)
ACK: (Acknowledge) ACK (0x06)
NAK: (Negative Acknowledge) NAK (0x15)
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ACK/NAK Protocol

The following are general outlines of the ACK/NAK protocol. Items that are framed by
brackets ([]) can either be disabled or enabled. LRC does not include STX, but it does
include preamble, postamble, and ETX.

Symbol Data Output
TX to host: [STX] [preamble] SYMBOL DATA [postamble] [ETX] [LRC]

Response from host: ACK/NAK. Sent when LRC, ETX, postamble, or timeout (waiting
for more data) are detected (if REQ is disabled) depending on what is enabled.

Commands from Host to Scanner
TX to Scanner: [STX] <command> [ETX] [LRC]

Response from Scanner: ACK/NAK. Sent when LRC, ETX, or command-ending angle
bracket ‘> are received, depending on what is enabled.

Command Response from Scanner to Host
TX to host: [STX] [preamble] COMMAND RESPONSE DATA [postamble] [ETX] [LRC]

Response from host: ACK/NAK. Sent when LRC, ETX, postamble, command-ending
angle bracket >’, or timeout (waiting for more data) are detected, depending on what is
enabled.

As with Polling Mode <K140,5>, the scanner can optionally perform the REQ and RES
event sequences in ACK/NAK mode. If the sender does not receive an ACK or NAK, it will
send REQ to request such a response (if enabled). When the sender receives an ACK, too
many NAKSs, or times out (if already enabled), it will send a RES (if enabled) to terminate the
transaction.

Note: See ACK/NAK Data Flow Examples in Appendix E for sample ACK/NAK communication
scenarios.
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Polling Mode Options

These parameters only take effect for Polling Mode <K140,5> on the main RS-232 or
RS-422 ports (not on the Auxiliary Port), and are completely independent of the ACK/INAK

Options <K147>.

The values of protocol characters can be changed, but the protocol events cannot be
disabled. The polling mode address is configured in the <K140> command.

To enable true multidrop protocol, the RS422/485 port must be enabled, <K102,1>, in
order to turn the transmitter on and off. If RS-232 is enabled instead of RS422/485,
<K102,0>, then Polling Mode will operate as a Point-to-Point polling protocol. This is

because the RS-232 transmitter is always left on when enabled.

Note: See ACK/NAK Data Flow Examples in Appendix E for sample Polling Mode

communication scenarios.

=1 Protocol Selection Point-to-Poink
Address 1
Prokocaol Port R3232 A
=1 &CK [ MAK Options
RES ML
REC ML
STR ML
ETx ML
Ak Ak
[k, [AE
= Palling Mode Options

RES EOT
REC ERIC)
STR ST
ETx ETx
Ak Ak
[k, [AE

Response Timeouk 5

LRiC Skakus Disabled

RES-NAK Defaults

RES: (Reset)

REQ: (Request)

STX: (Start of Text)

ETX: (End of Text)

ACK: (Acknowledge)

NAK: (Negative Acknowledge)
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EOT (0x04)
ENQ (0x05)
STX (0x02)
ETX (0x03)
ACK (0x06)
NAK (0x15)
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Scanner Parameters

Response Timeout

Only used when a response is required from the host. While in Multidrop, if the scanner
does not receive an ACK or NAK from the host after sending polled data, it will act on a
fault. The scanner can be set to wait indefinitely by setting Response Timeout to zero.

The time that the scanner will wait before timing out if ACK, NAK, and ETX are enabled,
and a host response is expected.

=1 Protocol Selection Point-to-Poink
Address 1
Prokocol Pork R3232 4
=1 ACK [ WAK Options
RES ML
REC) ML
= ML
ET= ML
Ak Ak
A Mak
= Palling Mode Options
RES EQT
REC) MG
= STH
ET= ET=
Ak Ak
A Ak

Response Timeout ||:|.D|:|5 3: Seconds

LR Skatus Disabled
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LRC Status

Used when extra data integrity is required.

An error-checking routine that verifies the accuracy of transmissions. It is the exclusive OR
of all characters following the STX (start of text) up to and including the ETX (end of text).
What this means is that the binary representation of all the characters in a transmission
are cumulatively added in a column and each resulting odd integer is assigned a 1 and
each even integera 0 (two 1s=0,two 0s =0,a 1 and a 0 = 1). The extra LRC character is
then appended to the transmission, and the receiver (usually the host) performs the same
addition and compares the results.

—|- Protocol Selection Poink-to-Point
Address 1
Protocol Port RSZ3Z A

=1~ ACK | MAK Options
RES ML
RED ML
aTw ML
ETH ML
Ak Ak
[t st

=~ Polling Mode Cptions
RES EOT
RED EMG
aTw STR
ETA ETH
Ak Ak
[t 4 st

Response Timeouk =)

LR.C Skatus |Disal:u|eu:|“

Enabled
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External Data Routing

Scanner Parameters

External Data Routing settings configure the global operation of all external data port settings.

-+ External Data Routing
Destination Port
Ambles to Source
Echo to Source
Cutpuk ak End of Read Cyile
Oubpuk ak ETR
QOubpuk ak Timeouk

Disabled
Ra&3z2 &
Disabled
Disabled
Disabled
R

200

External Data Routing Options

SR External Daka Rouking
Destination Port
Ambles to Source
Echo ko Source
Cukput ak End of Read Cycle
Ouabpuk ak ETR
Cubpuk ak Timeouk

QX-870 Industrial Raster Scanner User Manual

| Disabled

Tranzparent
Half Duples
Full Cruples
Custarm

F
200
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Transparent Mode

When Transparent Mode is enabled, the following conditions apply:
Symbol Data to Source = Fixed to Enabled

Ambles to Source = Fixed to Disabled

Echo to Source = Fixed to Enabled

Output at End of Read Cycle = Fixed to Enabled

Output at ETX = Fixed to Enabled with user-defined characters. Default character will be
used if this setting is set to Disabled.

Output at Timeout = Fixed to Enabled with user-defined timeout. Default time will be
used if this setting is set to Disabled.

Mode of Operation

» Source Port data will echo back to itself.

» Source Port data will always pass through even when the Destination Port is in Polling
Mode with the host.

* Whenever ETX is received on the Source Port or symbol data is generated, the data will
be send to the Destination Port with its data appearing between the Preamble and
symbol data.

Source Port data will always be sent to the Destination Port with a Preamble and Postamble.

Symbol data will be sent to the Source Port on a good read without Preamble or Postamble
in Point-to-Point protocol even if the Destination Port is in Polling Mode with the host.

» Destination Port data always echoes to the Source Port even if the Destination Port is in

Polling Mode.
Scanner :
S
.’
-+ - w

Other
Devices

=

4——External Data

Host

System Data
4—Destination Data=——
——~Ambles needed—@

——Preamble needed=—0
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Scanner Parameters

Half Duplex Mode
When Half Duplex Mode is enabled, the following conditions apply:

Symbol Data to Source = Fixed to Enabled
Ambles to Source = Fixed to Enabled

Echo to Source = Fixed to Disabled

Output at End of Read Cycle = Fixed to Disabled

Output at ETX = Fixed to Disabled with user-defined characters. Default character will be
used if this setting is set to Disabled.

Output at Timeout = Fixed to Disabled with user-defined timeout. Default time will be
used if this setting is set to Disabled.

Mode of Operation

» Source Port data is not echoed back to itself.

» Source Port data is ignored when the Destination Port is in Polling Mode.

» Source Port data or symbol data is sent to the Destination Port whenever it is received.
» Source Port data is sent to the Destination Port without a Preamble or Postamble.

+ Symbol data is sent to the Source Port and the Destination Port at the same time, and
conforms to the communication parameters.

» Destination Port data is echoed to the Source Port in an un-polled mode.

— Scanner

Other I
Devices

—

#——External Data

System Data
4—Destination Data——
— =Unpolled mode=— =
——~Ambles needed—e

Host
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Full Duplex Mode
When Full Duplex Mode is enabled, the following conditions apply:

Symbol Data to Source = Fixed to Disabled
Ambles to Source = Fixed to Disabled

Echo to Source = Fixed to Disabled

Output at End of Read Cycle = Fixed to Disabled

Output at ETX = Fixed to Disabled with user-defined characters. Default character will be
used if this setting is set to Disabled.

Output at Timeout = Fixed to Disabled with user-defined timeout. Default time will be
used if this setting is set to Disabled.

Mode of Operation

» Source Port data is not echoed back to itself.

» Source Port data is ignored when the Destination Port is in Polling Mode.

» Source Port data or symbol data is sent to the Destination Port whenever it is received.
» Source Port data is always sent to the Destination Port without a Preamble or Postamble.
Symbol data is not sent to the Source Port.

» Destination port data is echoed to the source port in an un-polled mode.

» Scanner

Other I
Devices

Host

——External Data
System Data
4—Destination Data——

— =Unpolled mode— -
—Ambles needed—ae@

Custom Mode

Custom allows for user-defined communication (Ambles to Source, Echo to Source, Output
at End of Read Cycle, Output at ETX, Output at Timeout).
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Scanner Parameters

Destination Port
Determines the port to which data will be sent.

=+ External Data Routing Dizabled
Destination Port RS5232 A®
Ambles ko Source

Echo to Source RS232B
Cutpuk ak End of Read Cyile RS422
Output ak ET %E EE;E 12
Oukbpuk ak Timeouk EtherMet /P

Ambles to Source
Enables or Disables the ability to send Preambles and Postambles to the Source port.

= External Data Rouking Dizahled
Destination Port R5S232 A

arnbles ko Source Dizabled®

Echio ko Source Dizabled®
Cutput ak End of Read Cyele Enabled
Outpuk ak ETX

Outpuk ak Tireouk 200

Echo to Source
Enables or Disables the ability to send an Echo to the Source port.

= External Daka Rouking Dizabled
Destination Port R5232 &
Ambles ko Source Disabled
Echa ta Source Dizabled*
Cukpuk ak End of Read Cycle m
Cukpuk ak ET¥ E habled
Oukpuk ak Tireouk 200

Output at End of Read Cycle

Enables or Disables the ability to output data at the end of read cycle.

=+ External Data Routing Disabled
Destination Port R5232 &
Ambles to Source Disabled
Echo ko Source Disabled

Dutput ak End of Read Cycle Dizabled
Oubput ak ETx [hzabled®

Cutput ak Timeout E habled
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Output at ETX
Determines the output at ETX.

= External Data Routing Disabled
Destination Port R5232 &
Ambles to Source Disabled
Echo ko Source Disabled
Cutput at End of Read Cyile Disabled

Outpuk ak ETx
Output ak Tireouk

|CR

NUL| soH| s ETx| EOT| ENG]
ACK| BEL| BS | HT | LF | wT |
FF| cr| 5o 51| oLE| oc1l
pcz| oo3| ocal Mak] svn| ETE]
CaM| EM | sUB| ESC| FS | GS |

RS | us| sk

Click 'Delete’ to remowe characters.

Output at Timeout

Determines the Timeout value for output.

= External Diata Routing Disabled
Destination Park RSZ3Z2 4
Amnbles o Source Disabled
Echo ko Source Disabled
Cukput at End of Read Cwcle Disabled
Oukput ak ETX R

Oukput at Timeouk ||:|.2|:||:| 3: Ceconds
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Array Communication Modes

= Array Communicakion Modes Disabled
Source R5232 B
Daisy Chain ID Staktus Disabled
Draisy Chain 1D 1)
Mode
Daisy Chain

When set to Daisy Chain, follows Omron Microscan Daisy Chain protocol.

Note: Daisy Chain can also be autoconfigured by sending the Daisy Chain Autoconfigure
serial command.

=8 Array Communication Modes |Disal:|leu:|"
Source [T
Daisy Chain ID Status D aigy Chain

Source
Defines the communication port.

= Array Cormmunicakion Modes Disabled
Source RS232 B*

Daisy Chain ID Skatus RS232 A
Daisy Chain 1D
R5422
TCF Port 1
TCF Port 2

Daisy Chain ID Status

When enabled, the scanner will append a two-character prefix to each scanner in the
array. This allows the user to identify which scanner sent the data.

Note: Daisy Chain ID will automatically disable Symbol Data Output, Extra Symbol Information,
and Diagnostics Output for the Source Port.

Symbol Data Output will be automatically enabled, Extra Symbol Information will be
automatically enabled, and Diagnostics Output will be automatically disabled for the
Destination Port.

= Array Communication Modes Disabled
Source RS232 B

Daisy Chain ID Stakus Dizabled

Daisy Chain ID Dizabled®

Enahled

QX-870 Industrial Raster Scanner User Manual 5-35



Communication

Daisy Chain ID

The Daisy Chain ID is a two-character identifier.

= Array Communication Modes Disabled
Source R5232 B
Daaisy Chain ID Skakus Disabled

Daisy Chain ID

v

NUL| soH| sTx| ETx| EOT| ENGY
ACK| BEL| BS | HT| LF| wT |
FF| cr| 5o si | oLE| Do
pc2| pe3| ool Mak| svM| ETE]
CaM| EM | sUB| ESC| FS | GS |

Rs| us| sP|

Click. 'Delete’ ta remove characters.
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Daisy Chain Autoconfigure
For quick setup of a daisy chain configuration.

The command to Autoconfigure the daisy chain is sent to the primary scanner and the
software responds in the following ways:

» Counts the number of secondary scanners in the daisy chain.

+ Assigns an internal ID number (1...n) to each secondary scanner, where the first secondary
scanner is number 1 (the primary scanner’s ID being a 0).

» Propagates the communication settings and the relevant operating modes of the primary
scanner to the ports of each secondary scanner.

* Resets each secondary scanner.
» Confirms that each secondary scanner has acquired the new settings.

When setting up a daisy chain operation, perform the following steps:
1. Set the primary scanner (the one connected to the host) to Serial Data Trigger Mode.
This sets all the scanners in the chain to Serial Data when the command is executed.

Important: All secondary scanners must be set to Serial Data Trigger Mode for Daisy
Chain to function.

Before Autoconfigure, the primary scanner must be set to Serial (S):

———®  Primary | P Secondary [ P Secondary
Scanner Scanner Scanner

S S S

Host

2. Send the <K150DAISY> command from ESP’s Terminal.
3. If necessary, set the primary scanner to External Edge.

After Autoconfigure, the primary scanner can be set to External Edge (E), but the other
scanners must remain in Serial (S):

————®  Primary |——® Secondary — ¥ Secondary
Scanner Scanner Scanner

E S S

Host

Important: If the scanner is Ethernet-enabled, first check to determine if RS-232 B is
available. If it is available, set RS-232 B as the Source port in Array Communication
Modes. Otherwise, set RS-232 A as the Source port. Port Routing for Symbol Data
Output and Extra Symbol Information will be disabled on the Source port.
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Preamble

Useful for identifying and controlling incoming data. For example, defining the preamble as

a carriage return and a line feed causes each decoded message to be displayed on its

own line.

—|- Preamble Disabled
Preamble Characters R

Preamble Characters

Allows the user to define up to four postamble characters that can be added to the end of
the decoded data

= Preamble Disabled

Preamble Characters

|ER

50H| 5T=| ETx| EOT| ENG| &Ck]
BEL| BS | HT| LF| w1 | FF|
CR| so| s | OLE| DC1| DC2|
DC3| oC4l Mak| svM| ETE| Can|
EM | sue| Esc| Fs | G5 | RS |

us| sP|

Click 'Delete’ to remove characters.
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Postamble

Useful for identifying and controlling incoming data. For example, defining the postamble
as a carriage return and a line feed causes each decoded message to be displayed on its
own line.

=|- Preamble Disabled
Preamble Characters R

Postamble Characters

Allows the user to define up to four postamble characters that can be added to the end of
the decoded data.

- Pastamble Erabled

Pastamble Characters

| CRLF

SOH| &Tx| ETx| EOT| ENG| ACK|
BEL| BS | HT| LF| wr| FF|
ck | so| si | oLE| oot pez|
DC3| DC4| Nak| svM| ETE| Can|
EM | sue| Esc| F5 | G5 | RS |

us | sp |

Click 'Delete’ ta remove characters.
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Read Cycle

‘T?.? Click the App Mode button and then the Parameters button to display
L% |the tree control tabs.

App Mode | Then click the Read Cycle tab to display the Read Cycle tree control.

'

1=
Parameters *\
y

Parameters ESF Yalues
- Read Cycle
+- Mulkisyrnbol
—|- Trigger
Mode Continuous Read
=1 Trigger Filker Durakion
Leading Edge 313
Trailing Edge 313
External Trigger Stake Active Closed® j
+- Sarial Trigger Ective Open - The * indicates
+- Decodes Before Cutput Active Cloged® that the setting
is the default.
+-End of Read Cyile
Processing Tirneouk 200
+- Reader Setup A

+- Laser Setup ‘

T

To open nested options, To change a setting, double-click the
single-click the +. setting and use the cursor to scroll
through the options.

Note: Read Cycle settings can also be sent to the scanner from ESP’s Terminal using Omron
Microscan’s K command format. Refer to the Read Cycle section of Appendix E.
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Read Cycle Setup

Setting up read cycle and triggering parameters involves a series of decisions based on
the particular application, as follows:

1. Select the number of symbols to be read in a single cycle.

2. Decide on the trigger type to be used: if serial, choose a serial character; if external,
choose either External Level or External Edge.

3. Designate how the read cycle should end (Timeout, New Trigger).
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Read Cycle
Multisymbol

Multisymbol is commonly used in shipping applications where a shipping symbol contains
individual symbols for part number, quantity, etc. This feature allows one trigger to pick
up all the symbols.

Multisymbol allows the user to define up to 100 symbols that can be read in a single
read cycle.

The following conditions apply:
» The maximum number of characters in a read cycle is 3,000 for all symbols.

» All No Read messages are posted at the end of the data string, unless output filtering is
enabled.

« If more than one symbol is within the field of view at the same time, symbol data may not
be displayed in the order of appearance.

« If Matchcode Type is set to Sequential or if Trigger is set to Continuous Read 1 Output,
the scanner will behave as if Number of Symbols were set to 1, regardless of the
user-defined configuration.

=1 Multiswrmbol
Mumber of Symbols 1
Multisymbol Separator

Number of Symbols

Number of Symbols is the number of different symbols that can be read in a single
read cycle.

= Mulkisyrbal

mumber of Symbals 1 3: [1-100]

Mulkisymbal Separator |

Multisymbol Separator

Multisymbol Separator is used to delimit or separate data fields with a user-defined
character.

The Multisymbol Separator can be any valid ASCII character, inserted between each
symbol read when Number of Symbols is set to any number greater than 1.

=1 Multisymbol
Number of Symhols

1
B
son] 57 £nx] 0] ena] ack]
BeL| B | 1| L | vi | Fe |
or | 50| 1| oLE| oot oeel
D3| Dt k] S| ETE Tan|
e su| Esc] 5 | 65 | s
us | 5e

Click 'Dielete’ to remove characters
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Trigger
The Trigger is the event that initiates a read cycle.

Note: When calibrating the scanner or testing read rate, the current trigger setting will be
disregarded.

—|- Trigger
Mode Continuous Read
=1 Trigger Filter Duration
Leading Edge 313
Trailing Edge 313
External Trigger State Active Closed
Trigger Mode

Continuous Read

Continuous Read is useful in testing symbol readability or scanner functions. It is not
recommended for normal operations.

In Continuous Read, trigger input options are disabled, the scanner is always in the read
cycle, and it will attempt to decode and transmit data for every symbol. If a single symbol
stays within read range for multiple read cycles, its data will be transmitted repeatedly until
it leaves the read range.

The scanner sends replies to serial commands that require responses when symbol data
is transmitted, or read cycle timeout is enabled and a timeout occurs. Depending on the
combination of enabled symbologies and the Threshold Mode setting, the scanner may
take longer than the timeout to process symbol data.

—|- Trigger
| Continuous Fiead" =
—|- Trigger Filker Durakion Continuous Bead®
Leading Edge Continuous Read T Output
Trailing Edge External Lewvel
. Euternal Edge
External Trigger State S erial Data

Serial Data and Edge

Note: When to Output and No Read options have no affect on Continuous Read.
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Continuous Read 1 Output

Continuous Read 1 Output can be useful in applications where it is not feasible to use a
trigger and all succeeding symbols contain different information. It is also effective in
applications where the objects are presented by hand.

In Continuous Read 1 Output the scanner self-triggers whenever it decodes a new symbol
or a timeout occurs.

If End of Read Cycle Mode is set to Timeout and the symbol doesn’t change, the output
is repeated at the end of each timeout period. For example, if Timeout is set to one second,
the scanner sends the symbol data immediately and repeats the output at intervals of one
second for as long as the symbol remains in the field of view.

If End of Read Cycle Mode is set to New Trigger, the scanner will send the current symbol
data immediately, but only once. A new symbol appearing in the scanner’s range will be
read and sent immediately, provided it is not identical to the previous symbol.

Caution: In automated environments, Continuous Read 1 Output is not recommended
because there is typically no reliable way to verify that a symbol was missed.

Note: If Trigger Mode is set to Continuous Read 1 Output, the scanner will behave as if
Number of Symbols were set to 1, regardless of the user-defined configuration.

5-44 QX-870 Industrial Raster Scanner User Manual



Scanner Parameters
External Level

Initiate Read Cycle:
— <@ Object#1, moving in front of the
" detector beam, causes a

; . change in the trigger state,
doebtjnfccttnr\@ which initiates the read cycle.

End Read Cycle:
_bi The same object, moving out of
object the detector beam, causes

— another change in ‘the trig
etector % state, which ends the rea (?cycle

This mode is effective in an application where the speeds of the conveying apparatus are
variable and the time the scanner spends reading each object is not predictable. It also
allows the user to determine if a No Read has occurred.

External Level allows the read cycle (active state) to begin when a trigger (change of
state) from an external sensing device is received. The read cycle persists until the object
moves out of the sensor range and the active trigger state changes again.

Important: Level and Edge apply to the active logic state (Negative or Positive) that
exists while the object is in a read cycle, between the rising edge and the falling edge.
Rising edge is the trigger signal associated with the appearance of an object. Falling edge
is the trigger signal associated with the subsequent disappearance of the object. This
applies both to External Level and External Edge.

External Edge
Initiate Read Cycle:
p 7 > Object # 1, moving in front of the
detector beam, causes a change in
. the trigger state, which initiates the
Object \Q_:\I read cycle.
detector Initiate Second Read Cycle:

Object # 2, moving in front of the
detector beam, causes another
_> 47 change in the trigger state. This sig-
nal initiates a new read cycle and
Object ‘m\ ends the previous read cycle unless
detector % Timeout is enabled and a good read
or timeout has not occured.

This mode is highly recommended in any application where conveying speed is constant,
or if spacing, object size, or read cycle timeouts are consistent.

External Edge, as with Level, allows the read cycle (active state) to begin when a trigger
(change of state) from an external sensing device is received. However, the passing of an
object out of sensor range does not end the read cycle. The read cycle ends with a good
read output, or, depending on the End of Read Cycle Mode setting, a timeout or new
trigger occurs.
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Serial Data

Serial Data is effective in a highly controlled environment where the host knows precisely
when the object is in the field of view. It is also useful in determining if a No Read has
occurred.

In Serial Data, the scanner accepts an ASCII character from the host or controlling
device as a trigger to start a read cycle. A Serial Data trigger behaves the same as an
External Edge trigger.

Serial commands are entered inside angle brackets, as shown here: <n>.

Note: In Serial Data, sending a non-delimited start serial character will start a read cycle;
however, a non-delimited stop serial character has no effect.

Serial Data and Edge

Serial Data and Edge is seldom used but can be useful in an application that primarily
uses an external sensing device but occasionally needs to be triggered manually.

An auxiliary terminal can be connected to the auxiliary port so the user can send the serial
trigger character through the scanner to the host.

In this mode the scanner accepts either a serial ASCII character or an external trigger
pulse to start the read cycle.

Note: In Serial Data, sending a non-delimited start serial character will start a read cycle;
however, a non-delimited stop serial character has no effect.

Trigger Filter Duration

Leading Edge
Used to ignore accidental triggers when Trigger Mode is set to External Edge or External Level.
To consider a change in state on the trigger input, the level must be stable for the trigger
filter duration. In an edge mode, the scanner will trigger a read cycle if the active state has
been uninterrupted for the entire trigger filter duration. In a level mode, the leading edge is
filtered such that on an active edge, the state must be held interrupted for the trigger filter
duration before a trigger will occur.
—|- Trigger
Mode Continuous Fead
= Trigger Filker Duration
Leading Edge 0.0710048 3: Seconds
Trailing Edge 33
External Trigoer State Active Closed
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Trailing Edge

Used to ignore accidental triggers when Trigger Mode is set to External Edge or External Level.
To consider a change in state on the trigger input, the level must be stable for the trigger
filter duration. In an edge mode, the scanner will trigger a read cycle if the active state has
been uninterrupted for the entire trigger filter duration. In a level mode, the trailing edge is
filtered such that on the falling edge, the state must be held for the trigger filter duration
before the trigger will be deemed inactive.

—|- Trigger
Maode Continuous Read
=|- Trigger Filker Durakion
Leading Edge 313
|EI.EI1 0048 3: Seconds
External Trigoer State Active Closed

External Trigger State
Allows users to select the trigger polarity that will be used in their application.
Determines the active state of the trigger signal applied to the cable input of the scanner.

—|- Trigger
Mode Continuous Fead
= Trigager Filker Durakion
Leading Edge 313
Trailing Edoge 313

External Trigger State
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Serial Trigger

Allows the user to define the trigger character and delimiters that start and stop the read cycle.

A serial trigger is considered an online host command and requires the same command
format as all host commands. It must be entered within angle bracket delimiters < and >
or, in the case of non-delimited triggers, it must define individual start and stop characters.

=1 Serial Trigger
Character {Delimited) 5P
Start Character {(Mon-Delimited) 0x00  MUL
Stop Character (Mon-Delimited) 0x00  MUL

Character (Delimited)

Allows the user to define the trigger character that initiates the read cycle.

A single ASCII host serial trigger character that initiates the read cycle.

A delimited trigger character is one that either starts or ends the read cycle and is
enclosed by delimiters such as < and >.

= Serial Trigger

Character {Delimited)
Start Character (Mon-Delimite,

Stop Characker (Mon-Delimite. . SEIH| ST><| ET><I| EEIT| ENE!| .-’-'-.EK|

|SP

BEL| BS | HT| LF| w1 | FF|
ch| so| s | ODLE| Dot Doz
pC3| pcal Mak| syM| ETE| can|
EM | sue| Esc| Fs | GS | RS |

US| P

Click 'Delete’ to remowe characters.

Note: Serial Data or Serial Data and Edge trigger mode must be enabled for Serial
Trigger Character to function.
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Start Character (Non-Delimited)

Useful in applications where different characters are required to start a read cycle.

A single ASCII host serial trigger character that starts the read cycle and is not enclosed

by delimiters such as < and >.

Non-delimited Start characters can be defined and will function according to the trigger event.

When defining Start trigger characters, the following rules apply:

+ In External Edge the scanner looks only for the Start trigger character and ignores any
Stop trigger character that may be defined.

+ In External Level the Start trigger character begins the read cycle and the Stop trigger
character ends it. Note that even after a symbol has been decoded and the symbol data
transmitted, the scanner remains in External Level trigger read cycle until a Stop
character is received.

+ In Serial Data and Edge trigger mode, either a Start trigger character or a hardware
trigger can start an edge trigger read cycle.

= Serial Trigger
Character {Delimited) SP

Start Character (Mon-Delimited)
Stop Character (Mon-Delimited) |HUL

NIL| SOH| 5Tx| ET=| EOT| EMNG
aCk| BEL] BS | HT | LF | wr |
FF| cr| so si | DLE| DC1|
oC2| ocal ool Mak| svM| ETE]
caM| EM | sug| Esc| Fs | G5 |
Rs|us|sp| 1+ | | #|

Click 'Delete’ ta remaove characters.
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Stop Character (Non-Delimited)

Useful in applications where different characters are required to end a read cycle.
A single ASCII host serial trigger character that ends the read cycle and is not enclosed by
delimiters such as < and >.

Non-delimited Stop characters can be defined and will function according to the trigger
event.

When defining Stop trigger characters, the following rules apply:

» In External Edge the scanner looks only for the Start trigger character and ignores any
Stop trigger character that may be defined.

« In External Level the Start trigger character begins the read cycle and the Stop trigger
character ends it. Note that even after a symbol has been decoded and the symbol data
transmitted, the scanner remains in External Level trigger read cycle until a Stop
character is received.

 In Serial Data and Edge trigger mode, either a Start trigger character or a hardware
trigger can start an edge trigger read cycle.

=1 Serial Trigger
Character {Delimited) SP
Start Character (Mon-Delimited) Ox00  MUL

Stop Character (Mon-Delimited)

|I-]'LTL

NUL| soH| 5T ETx| EOT| ENG]
ack| BEL| BS | HT | LF | T |
FF| cR| 50 s | DLE| Dc1|
oC2| oea| ool Makl svM| ETE|
caM| EM | suB| EsC) F5 | G5 |
Rl us| se| 1| | &

Click 'Delete' ta remave characters.
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Decodes Before Output

Decodes Before Output specifies the number of times a symbol needs to be decoded to
qualify as a good read.

- Decodes Before Qukput
Mode Mon-consecutive
Mumber Before Output 3

Decodes Before Output Mode

- Decudes Before Oukput

Numl:uer Before Cukput Mon-conzecut

Consecutive

Non-Consecutive

In Non-Consecutive mode, decodes will be counted in any order. Multiple symbols can
be decoded in any order.

Consecutive

In Consecutive mode, all decodes must be identical until the good read count is satisfied.
Only one unique symbol can be qualified at a time.

Number Before Output
The number of successful decodes performed by the scanner before symbol data is output.
- Decodes Before Oukput

Mode MNon-consecutive
Mumnbet Before Cukput 3 3: [1-255]
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End of Read Cycle

The read cycle is the time during which the scanner will attempt to decode a symbol. A
read cycle can be ended by a timeout or a new trigger, or a combination of the two.

=1-End of Read Cycle
Mode Timeout
Read Cycle Timeout 100

End of Read Cycle Mode

Note: When operating in Continuous Read or Continuous Read 1 Output, the scanner
is always in the read cycle.

=|-End of Read Cyvcle

R Timeout

Read Cycle Timeouk

Mew Trigger

Tireout ar Mew Trigger
Lazt Frame

Lazt Frame or Hew Trgger

Timeout
Typically used with Continuous Read 1 Output and Serial Data and Edge.

It is effective in highly controlled applications when the maximum length of time between
objects can be predicted. It assures that a read cycle ends before the next symbol
appears, giving the system extra time to decode and transmit the data to the host.

Timeout ends the read cycle, causing the scanner to stop reading symbols and send the
symbol data or No Read message when the time set in Timeout elapses (times out), if
When to Output Symbol Data is set to End of Read Cycle.

Ifin Continuous Read 1 Output, a timeout initiates a new read cycle and allows the same
symbol to be read again.

With External Edge, Serial Data, or Serial Data and Edge enabled, a timeout ends the
read cycle and symbol data or a No Read message is sent to the host.

With External Level enabled, the read cycle does not end until the falling edge trigger
occurs or a timeout occurs. The next read cycle does not begin until the next rising edge trigger.
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New Trigger

New Trigger is an effective way to end a read cycle when objects move past the scanner
at irregular intervals (not timing-dependent).

New Trigger ends the current read cycle and initiates a new one when a new trigger
occurs. New Trigger refers only to a rising edge trigger.

With External Edge, Serial Data, or Serial Data and Edge enabled, an edge or serial
trigger ends a read cycle and initiates the next read cycle.

In the case of External Level, a falling edge trigger ends the read cycle but the next read
cycle does not begin until the occurrence of the next rising edge trigger.
Timeout or New Trigger

Useful in applications that require an alternative way to end the read cycle. For example, if
an assembly line should stop completely or the intervals between objects are highly irregular.

Timeout or New Trigger is identical to Timeout except that a timeout or a new trigger
(whichever occurs first) ends the read cycle.

Last Frame

Useful in applications in which the timeout duration varies.

Last Frame or New Trigger

Useful in applications in which line speeds are irregular and a new object could appear
before the last frame in the sequence.

Last Frame or New Trigger is identical to New Trigger except that a new trigger or last
frame (whichever occurs first) ends the read cycle.

QX-870 Industrial Raster Scanner User Manual 5-53



Read Cycle

Read Cycle Timeout
Read Cycle Timeout determines the duration of the read cycle.
-1-End of Read Cycle

Mode Tirneout
Fead Cycle Timeout 1.000 3: Seconds
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Processing Timeout

Useful in higher speed applications with long processing times.

Processing Timeouk 200 = 10 - B5535 [x1ms)

Note: If a timeout occurs during processing and no symbols in the field of view have been
decoded, the result will be a No Read. For this reason, a longer timeout should be tried to
ensure that the symbol is decoded successfully.
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Reader Setup

Reader Setup parameters allow the user to configure Gain Level, Tracking, and Scan
Speed parameters, as well as various Automatic Gain Control parameters.

- Reader Setup

Gain Level 40

Tracking 40

Scan Speed 50

= Aukomatic Gain Contral (AGC)

AGC Sampling Mode Continuaous
A5 Minirmum o
B Maxirmurn 255
Symbal Detect Skakus Dizabled
Transition Counker 14
Maxirnm Elernent 400

Scan Width Enhance Disabled

Gain Level
Gain Level can be used in two different ways, depending on the AGC Sampling Mode.

When AGC Sampling Mode is set to Disabled: Gain Level is used as a “Fixed Gain”.
The analog signal is amplified by this gain value. For Fixed Gain operation, changes to
gain adjustment setting should be performed in Auto Calibration.

When AGC Sampling Mode is set to Leading Edge or Continuous: Gain Level defines
the “set point” analog signal level. The AGC system will attempt to hold the analog signal
at this level by automatically raising and lowering the gain as needed.

- Reader Setup

(3ain Lewvel 40 3: [0- 255]

Tracking 40
Scan Speed g0
=|- Aukaornatic Gain Conkrol (AGC)

AGC Sampling Mode Conkinuaus
A Minirmum ]
AT Maximurm 255
Symbol Detect Skatus Disabled
Transition Counker 14
Maxirmum Elernent 400

Scan Width Enhance Disabled
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Tracking
Useful in fine-tuning tracking or when conditions of poor contrast or blurred bar edges exist.

Tracks peak signals and selects an amplitude reference point to sample the analog signals
for converting to digital.

Note: Tracking is optimized at the factory before shipment; in some cases the default value
might not be 40.

- Reader Setup

Gain Level 40

Tracking 40 3: [5-127)

Scan Speed 50

—I- Automatic Gain Control {AGT)

AGC Sampling Mode Continuous
i Minirnum ]
BT Maximurm 255
Symbol Detect Status Disabled
Transition Counker 14
Maximum Element 400

Scan Width Enhance Disabled

Scan Speed

Allows the user to set the number of scans per second by controlling the motor speed of
the spinning mirror in the scanner.

- Reader Setup
Gain Level 40
Tracking 40

Scan Speed 500 3: (300 - 1400

=1 Aukomatic Gain Conkrol (AGC)

AEC Sampling Mode Continuaous
i3 Minirnum o
i3 Maximurm 235
Symbol Detect Status Dizabled
Transition Caunker 14
Flaxirmum Elerment 400

Scan Width Enhance Disabled
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Automatic Gain Control

AGC Sampling Mode

Disabled (Fixed Gain)

When AGC Sampling Mode is Disabled, the first parameter in the Gain Level command
defines the Fixed Gain used to amplify the analog signal. In most applications, when
changing the sampling mode to Disabled, the Gain Level will need to be changed. For Fixed
Gain operation, changes to gain adjustment settings can be performed in Auto Calibration.

Leading Edge

Leading Edge uses only the first signal sample to calculate gain adjustments. The Transition
Counter value is used to determine which transition triggers the sample.

Important: This option should only be used if recommended by an Omron Microscan Sales
or Applications representative, as the other AGC modes cover most application requirements.

Continuous
Continuous will take the highest value among any samples within a scan and use that value
to make adjustments.

- Reader Setup

(aain Level 40

Tracking 40

Scan Spesd 50

=|- Aukormatic Gain Conkrol (AGC)

AGC Sampling Mode |I:|:|ntinu|:|us"
A Minimunm Dizabled
BGC Maximum Leadini Edie
Symbal Detect Skakus
Transition Counker 14
Plaxirum Elernent 400

Scan Width Enhance Disabled
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AGC Minimum
Sets a gain limit that AGC cannot go below when not in Fixed Gain operation.
= Reader Setup
Gain Level 40
Tracking 40
Scan Speed 50
= Automatic Gain Control {AGEC)
A Sampling Mode Conkinuous
A3 Minirnurm ||:| 3: [0- 255]
A3 Maximurm 255
Symbol Detect Stakus Disabled
Transition Counter 14
Maximum Element 400
Scan Width Enhance Disabled
AGC Maximum

Sets a gain limit that AGC cannot exceed when not in Fixed Gain operation.
- Reader Setup

Gain Level 40

Tracking 40

Scan Speed 50

= Aukomatic Gain Contral (AGC)

AGC Sampling Mode Conkinuous
B3 Minirmum ]
£ Mazimum 255 EI: (0- 255)
Symbal Detect Skakus Disabled
Transition Counker 14
Paxirnam Elernent 400

Scan Width Enhance Disabled
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Symbol Detect Status

When Symbol Detect Status is enabled, Bad Symbol/No Symbol is output depending on
whether or not there were enough transition counts, rather than based on a simple No Read.

Note: Symbol detection can only be used when AGC Sampling Mode is set to Disabled
(Fixed Gain).

-~ Reader Setup

Gain Level 40
Tracking 40
Scan speed 50
=1 Aukomatic Gain Conkrol (AGC)
AGC Sampling Mode Continuaus
&g Minirnum ]
&g Maximurm 295

Symbaol Detect Status
Transition Counker
Maimurm Element

Scan Width Enhance

Transition Counter

Dizabled®

Dizabled®

E nabled

Disabled

Number of bar/space transitions required for an AGC sample. When multiple samples take
place within a scan, the largest value is used.

If symbol detection is enabled, the transition counter defines the minimum number of
transitions required for a scan to qualify as a No Symbol (number of transitions < transition
counter), or Bad Symbol (number of transitions > or = transition counter and no decode).

- Reader Setup

Gain Lewvel 40

Tracking 40

Scan Speed 50

=1 Aukomatic Gain Conkrol (AGC)

AGC Sampling Mode Continuaous
BiaC Minirnunn o
i3 Maximurm 255
Symbaol Detect Status Dizabled

Transition Counker
Mairmumm Element
Scan Width Enhance

5-60

[E - 255]
400
Dizabled
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Scanner Parameters

Maximum Element is the maximum bar (element) size before a reset. Value is in increments
of 0.01% of the scanner’s full scan width, not increments of the framed scan width.

- Reader Setup

Gain Level 40

Tracking 40

Scan Speed 50

= Aukomatic Gain Contral (AGC)

AGC Sampling Mode Continuous
A5 Minirmum ]
B Maxirmurn 255
Symbal Detect Skakus Disabled
Transition Counker 14

Mazirmurn Element
Scan Width Enhance

Scan Width Enhance

400 :I A0 - 5000 [ 0.01% of zcan)
Disabled

The scanner can adjust for Gain differences across the entire scan width. This is a useful
feature for long symbols that use most of the scan width available.

Note: This command is intended for applications in which symbols are three inches or

more from the scanner.

-~ Reader Setup

Gain Lewvel 40

Tracking 40

Scan Speed 50

=1 Aukomatic Gain Conkrol (AGC)

AGC Sampling Mode Conkinuous
Bi3C Minirnuni 0
i3 Maximurm 255
Symbaol Deteck Status Disabled
Transition Caunker 14
Faximurm Elerment 400

Scan \Width Enbhance

| Disabled"

E nabled
Disabled

The scanner will not adjust for scan width variation.

Enabled

The scanner will adjust for scan width variation.
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Additional Information about Gain, Tracking, and Transition Counter

Gain

The QX-870 Industrial Raster Scanner is an optical device. Optical devices deal with a
wide range of brightness, in a way similar to a camera. If the image is too bright, the
exposure must be reduced. If the image is too dark, the exposure must be increased. The
scanner will only work properly if it is within the range of brightness that can resolve light
and dark changes, or “transitions”, in the field of view. If the gain is too low, the entire
symbol looks like a dark bar to the scanner. If the gain is too high, the entire symbol looks
like a white bar to the scanner. Brightness conditions can be affected by the distance
between the symbol and scanner, or by the consistency of the material on which the
symbol is printed.

The AGC Sampling Mode command has two primary functions: AGC (either Leading
Edge or Continuous) and Disabled (Fixed Gain).

AGC (Leading Edge or Continuous)

AGC self-adjusts the optical-electrical gain to hold brightness to one range for all materials
and distances. The Auto Calibration menu shows what AGC is doing to control brightness,
as in the example shown here:

Soan |Motor|Gain | Track] -dB |
Fate | Z3et | Zet |Thrz=h|level|PFead Rate
SO0 | 500 | &5 | 45 ||-35.0]100% 0052305467640

The value —35.0 indicates that brightness has been reduced by 35 dB. The symbol used in
this example was very close to the scanner, using high laser power. As the laser power is
lowered and/or the symbol is moved farther from the scanner, the attenuation (brightness
reduction) value becomes lower. The user does nothing to adjust the gain in order to keep
the scanner decoding; AGC performs the task of raising gain to accommodate the greater distance.

The actual attenuation factor is determined by the return light from the symbol and the
“SETPOINT” value that the control system is attempting to hold. (SETPOINT is an
abstracted number range that has to do with the feedback system’s dynamic range.) A
very low SETPOINT value of 0-20 would tend to keep the symbol amplitude low. A very
high SETPOINT value of 150-255 would tend to keep the symbol amplitude high. The gain
will change to hold the feedback value equal to the user SETPOINT setting of amplitude
(Gain Level) at all times.

Disabled (Fixed Gain)

Fixed Gain is a gain mode in which there are no changes in the gain system. The system
takes the total gain range and divides it into 255 steps. Then the value of the Gain Level
setting is converted directly into the gain value. Nothing will change this value unless the
user changes the Gain Level setting.
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When To Use Fixed Gain vs. AGC

The AGC settings (Leading Edge or Continuous) are preferable for most applications,
as they provide the best overall scannable area. However, there are times when AGC will
have difficulty locking onto the symbol of interest, especially when extraneous non-symbol
objects in the field of view appear to be symbols. AGC can only base its measurements on
one object. If that object is not the actual symbol, AGC performance and consistency are
adversely affected.

Leading Edge bases its calculations on the first object it detects, even if the first object is
not a symbol. This is helpful if the symbol is always at the leading edge of the decode direction.

Continuous is the recommended setting for Omron Microscan scanners. Continuous
always samples throughout the entire scan but is most interested in the object with the
most sharply-defined bars. This can occasionally mislead the scanner when bar-like
objects or specular reflection enter the field of view.

Fixed Gain is preferable if AGC repeatedly fails to choose the correct Gain Level setting
for the application. In some applications, symbols might be surrounded by a greater number
of symbol-like false candidates than actual symbols. The Fixed Gain setting will never
change its value, so once it is set, surrounding objects in the field of view will not distract
the scanner from decoding actual symbols.

Fixed Gain is also useful in applications using symbols that have very low bar counts, or in
applications using Symbol Reconstruction on symbols with tilted or skewed placement.

The AGC Minimum and AGC Maximum parameters are useful in applications with depth
of field limitations that are not conducive to Fixed Gain operation.

To determine the appropriate minimum and maximum gain:

» Set AGC Sampling Mode to Disabled (Fixed Gain) and find the range of gain levels
that yields successful decodes in the application (both the lowest and the highest gain
levels).

» Enter those values in the AGC Minimum and AGC Maximum fields. This will leave the
scanner room for gain changes to increase depth of field (within the limitations of what
works for the application).

Maximum gain may be too high for symbols on white backgrounds, because it may
attempt to process false bars. Especially in applications using symbologies that require
more processing, setting gain too high can slow decode performance substantially.
Setting a minimum gain can prevent the system from occasionally “under-gaining”
because of previous false candidates that appear very bright.
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Tracking

Tracking is the frequency detection value that determines the threshold between a white
bar and a black bar. This is a range of frequencies that have been divided into 127 steps.
For most applications, the default tracking value (40) is robust enough to deal with most
marginal signals. However, in some instances, symbols are printed on a “noisy” substrate,
or symbols are relatively distant from the scanner and the signal-to-noise ratio and optical
focus are not ideal. In such cases, using a combination of Gain Level and Tracking can
improve decode performance by rejecting “noise” and correctly recognizing the bars of the
candidate symbol.

Transition Counter

Transition Counter is an integral part of the AGC system. Transition Counter determines
the number of black bars that will be counted before an AGC sample is taken. Setting a
Transition Counter value lower than the default of 14 gives the scanner less integration
time for the candidate symbol, and makes the scanner more susceptible to false objects.

A Transition Counter value greater than 14 requires more bars to be present for the symbol
even to qualify as an object. When setting the Transition Counter value, it is important to
keep in mind what occurs when the symbol is first presented to the scanner—before gain
is applied to the symbol. A few bars are usually missed due to distortion at first. Setting
Transition Counter to the same value as the number of bars contained in the symbol can
cause the scanner not to take an AGC sample at all. The value of 14 is optimal except in
the case of low bar count due to:

» Symbols that are tilted so that only 10 bars or fewer are available in a single scan line.
(See Symbol Reconstruction).

» Symbologies with typically low bar counts, such as Pharmacode. Applications using
symbols with fewer than 10 bars should use Fixed Gain operation.

5-64 QX-870 Industrial Raster Scanner User Manual



Scanner Parameters

Laser Setup

Laser Setup allows the user to configure Laser On/Off, Laser Framing Status, Laser
On Position, Laser Off Position, and Laser Power.

—|- Laser Setup
Laser CnfOff Dizabled
Laset Framing Skatus Dizabled
Laser On Position 10
Laser QFf Position a5
Laser Power Mediumn
Laser On/Off

When Enabled, the laser is On only during the read cycle. When Disabled, the laser
operates continuously.

Note: A serial trigger or external trigger must be enabled for Laser On/Off to take effect.

- Laser Setup

Laser onfoff Dizabled®

Laser Framing Status [Dizabled®
Laser Cn Position Enabled
Laser Off Position a5

Laser Power MMedium

Laser Framing Status

When Enabled, the laser will be off for the duration of the Laser Off time (beginning from
the start of the read cycle), and the laser will then be on for the duration of the Laser On time.

-~ Laser Setup

Laser on/OfF Disabled
Laser Framing Staktus |Disal:u|eu:|"
Laser On Position

Laser OFff Position Enabled
Laser Power Flediurm

Laser On Position

The duration of Laser Off time. Laser On Position is a ratio of the total scan width, with
increments equal to 1/100th of the total scan width.

- Laser Setup

Laser Onoff Disabled

Laser Framing Stakus Disabled

Laser ©On Position 10 :I (10 -390
Laser OFf Position 95

Laser Power Medium
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Laser Off Position

The duration of Laser On time. Laser Off Position is a ratio of the total scan width, with
increments equal to 1/100th of the total scan width.

—|- Laser Setup

Laser CniOFF Disabled
Laser Framing Status Disabled
Laser On Position 10

Laser OFf Position 95 <+ [15-9)
Laser Power Mediurm

Laser Power
Allows the user to select the Laser Power setting as follows:

Low: Laser Power = ~0.6mW. Typically only needed for decoding high density symbols
located close to the scanner.

Medium: Laser Power = ~1.0mW.

High: Laser Power = ~1.5mW. Typically used for decoding lower density symbols located
far from the scanner.

—|- Laser Setup

Laser COnfOff Disabled

Laset Framing Skatus Disabled

Laser &n Position 10

Laser OFf Position a5

Laser Power |h"|EI:|iL,IIT|x
Lo
High
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Raster Setup

Raster Setup allows the user to configure Top Offset, Bottom Offset, Sweep Rate, and
Read Cycle On/Off.

-|- Raster Jetup
Skatus Disabled
Top Cffset 127
Boktom OFfset 127
Sweep Rate 10
Read Cycle OnfOff Disabled
Top Offset

A value of 0 = the side opposite the scanner connectors (the top of the scanner). A value
of 255 = the side with the connectors (the bottom of the scanner).

If Top Offset is greater than Bottom Offset, then Top defines the raster position in a
straight line only. If Top is less than Bottom, then the raster will sweep back and forth
between the Top and Bottom offsets if the sweep rate is greater than 0.

The Top Offset is considered the “home” position.
-|-Rasker Setup

Skatus Dizabled

Top Offset 127 = [0-295)
Botkom Offset 127

Sweep Rake 10

Read Cyele OnfOFf Dizabled

Bottom Offset

A value of 0 = the side opposite the scanner connectors (the top of the scanner). A value
of 255 = the side with the connectors (the bottom of the scanner).

If Top Offset is greater than Bottom Offset, then Top defines the raster position in a
straight line only. If Top is less than Bottom, then the raster will sweep back and forth
between the Top and Bottom offsets if the sweep rate is greater than 0.

—|- Raster Setup
Skatus Disabled
Top Cffsek 127
Bottom Offset 127 - [0-255)
Sweep Rate 10
Read Cyele OnfOFf Disabled
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Sweep Rate

Sweep rate defines how many times per second the raster passes between the Top Offset
and Bottom Ooffset.

For example, if sweep rate is set to 3, and the raster is starting at the Top Offset, it will
reach the bottom offset in 1/3 of a second.

-|- Raster Setup
Status Disabled
Top Cffset 127
Botkom Offset 127

Sweep Rate IC - [0-200)
Read Cycle OnfOFF Disabled

Read Cycle On/Off

Always start a read cycle with the raster at the Top Offset, then enable the Read Cycle
On/Off parameter.

Note: The sweep rate must be significantly faster than the triggering rate in order for this
feature to be effective.

—|- Raster Setup
Skatus Disabled
Top Offsek 127
Botkomn Offset 127
Sweep Rate 10

Read Cycle OnfQFf |Disal:|leu:|" j

E nabled
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'

.3'1

Parameters

Scanner Parameters

‘F?;_’ Click the App Mode button and then the Parameters button to display
L% |the tree control tabs.

App Mode | Then click the Symbologies tab to display the Symbologies tree control.

|
\J

ommunication ] Read Cycle  Symbologies II,I'O ] Matchcode ] Diagnostics

Farameters
= Symbologies

=1+ 10 Symbologies

+- Code 39

Code 125
Interleaved 2 of 5
Codabar
UPCIEAN
Code 93
Pharmacode
DataBar Expanded
DrataBar Limited
DrataBar Omnidirectional
= Stacked Symbologies

+-PDF417

+|- Micro PDF417
+|- Composike
+- ALAG

o O P e R

Quiek Zone

Symbology Identifier

Background Color

Depth of Field Enhance
+- Symbol Reconstruction
+]- Code Ratio Mode

ESP % alues
Enabled T ted opti
O open nested options,
Both Standard or Edge single-click the +.
Enabled
Enabled

Both Standard or Edge
Both Standard or Edge

Disabled

Disabled

Disabled

Disabled

Enabled

Dfsablelj The * indicates
Disabled ————————— that the setting
Cisabled ’ is the default.
Narrow, Enhanced” =l 10 change a setting,
Standard double-click the

M arrom setting and use the
Standard, Enhanced cursor to scroll

Marrow, Enhanced® through the options.

Note: Symbologies settings can also be sent to the scanner from ESP’s Terminal using
Omron Microscan’s K command format. Refer to the Symbologies section of Appendix E.
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Code 39

Code 39 is considered the standard for non-retail 1D symbology.

An alphanumeric symbology with unique start/stop code patterns, composed of 9 black and
white elements per character, of which 3 are wide.

—I- Code 39 Enabled
Check Character Status Disabled
Check Character Qutpuk Status Disabled
Large Intercharacter Gap Disabled
Fixed Symbol Length Status Disabled
Fixed Symbal Length 10
Full &SI Set Disabled

Check Character Status

Enables or Disables the check character.

Check Characker Skatus Dizabled®

Dizabled®

Enahled

Check Character Output Status

Check Character Output Status, when added to the symbol, provides additional data
security.

When enabled, the check character character is read and compared along with the symbol
data. When disabled, symbol data is sent without the check character.

Check Character Cutput Status | Dizabled®

Enahled

Note: With Check Character Output Status enabled and an External Edge, External
Level, or Serial Data trigger option enabled, an invalid check character calculation will
cause a No Read Message to be transmitted at the end of the read cycle.

Large Intercharacter Gap
Large Intercharacter Gap is helpful for reading symbols that are printed out of specification.

When enabled, the scanner can read symbols with gaps between symbol characters that
exceed three times (3x) the narrow element width.

Large Intercharacter Gap |Disahled“

Enabled

Important: Do not use Large Intercharacter Gap with Narrow or Narrow, Enhanced
Quiet Zone enabled, because a large intercharacter gap (over 3x) could cause a narrow
quiet zone (5x) to be interpreted as an intercharacter gap.
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Fixed Symbol Length Status

When enabled, the scanner will check the symbol length against the symbol length field. If
disabled, any length will be considered valid.

Fixed Syrmbol Length Skatus |Disal:|led"

Enabled
Fixed Symbol Length

Fixed Symbol Length helps prevent truncations and increases data integrity by ensuring
that only one symbol length will be accepted.

Specifies the exact number of characters that the scanner will recognize (this does not
include start and stop and check character characters). The scanner ignores any symbology
that does not match the specified length.

Fixed Symbal Length il [1-128]

Full ASCII Set
Must be enabled when reading characters outside the standard character set (0-9, A-Z, etc.)

The user must know in advance whether or not to use the Full ASCII Set option. Since
Full ASCII Set requires two code words to encode one character, it is less efficient.

Standard Code 39 encodes 43 characters; zero through nine, capital “A” through capital
“Z”, minus symbol, plus symbol, forward slash, space, decimal point, dollar sign, and percent
symbol. When Full ASCII Set is enabled, the scanner can read the full ASCII character
set, from 0 to 255.

Full A3CII Set Digabled®

[Dhzabled®

Enabled
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Code 128

Code 128 is a smaller symbology useful in applications with limited space and high-security
requirements.

A very dense alphanumeric symbology. It encodes all 128 ASCII characters, it is continuous,
has variable length, and uses multiple element widths measured edge to edge.

-l Code 128 Both Standard or Edae
Fixed Swmbal Length Skakus Disabled
Fixed Svmbal Lenagth 10
EAN Skatus Enabled
Cukpuk Formak Standard

Application Recard Separatar Skatus  Disabled
Application Recard Separatar Chara...

Application Recard Brackets Disabled
Application Recard Padding Disabled
Separation Factor Marrnal

Fixed Symbol Length Status

When enabled, the scanner will check the symbol length against the symbol length field. If
disabled, any length will be considered a valid symbol.

Fixed Symbol Length Skatus |Disal:ule-:|°‘

| Enahled

Fixed Symbol Length

Fixed Symbol Length helps prevent truncations and increases data integrity by ensuring
that only one symbol length will be accepted.
This specifies the exact number of characters that the scanner will recognize (this does not

include start, stop, and check character characters). The scanner ignores any symbol not
having the specified length.

Fixed Symbol Length il [1-128]
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EAN Status

When this field is disabled, the scanner will not check any Code 128 labels for conformance
to EAN requirements, or perform any special formatting.

When enabled, the scanner can read symbols with or without a function 1 character in the
first position. If a symbol has a function 1 character in the first position, it must conform to
EAN format. Symbols that conform to EAN format will also be subject to the special output
formatting options available in this command.

If EAN status is required, the scanner will only decode symbols that have a function 1
character in the first position and that conform to EAN format. All symbols read will be
subject to the special output formatting options available in this command.

E&M Skakus Enabled®
Dizabled

E nabled®

Note: Code 128 status must be enabled for EAN status to be active.

Output Format
In Standard, the scanner will not apply special EAN output formatting options.

In Application, the scanner will apply the special EAN output formatting options to
decoded EAN-conforming symbols.

Oukpuk Forrnat |Standard"

Application
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Application Record Separator Status

When enabled, an EAN separator will be inserted into the output between fields whenever
an EAN-conforming symbol is decoded and EAN output formatting applies.

Application Record Separator Status |Di$a|:uled"

E nabled

Application Record Separator Character
This is an ASCII character that serves as an EAN separator in formatted EAN output.

Application Record Separakar Character

f

NIUL| 50H| 5T ET| EOT| ENG
ACK| BEL| BS | HT| LF| w7 |
FF| cr| 5o si | oLE| Dol
pC2| ocal pod| Makl svn| ETE|
caM| EM | suB| EsC) FS | GS |

Rs| us| sk

Click. 'Delete’ to remove characters.

Application Record Brackets

If an EAN-conforming symbol is decoded and EAN formatting applies, this feature places
bracket characters around the application identifiers in the formatted output.

Application Record Brackets |Disal:nled“

E habled

Application Record Padding

This feature causes the scanner to pad variable-length application fields with leading
zeroes. This is not done for the last field of a symbol.

fpplication Record Padding |Disabled"

E nabled
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Separation Factor

Separation Fackor | M ormal®

High
Highest
Normal

No limits are placed on bar ratio accuracy.

High

The scanner will enforce a higher level of accuracy on bar ratios. If the symbol falls outside
this limit, it will be rejected.

Highest

The scanner will enforce the highest level of accuracy on bar ratios. If the symbol falls
outside this limit, it will be rejected.
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Interleaved 2 of 5

Interleaved 2 of 5 has been popular because it is the most dense symbology for printing
numeric characters less than 10 characters in length; however, Omron Microscan does not
recommend this symbology for any new applications because of inherent problems such
as symbol truncation.

A dense, contimuous, self-checking, numeric symbology. Characters are paired together
so that each character has five elements, two wide and three narrow, representing numbers
0 through 9, with the bars representing the first character and the interleaved spaces
representing the second character. (A check character is highly recommended).

—|-Interleaved 2 of © Disabled
Check Character Status Disabled
Check Character Qutput Skatus Disabled
Symbol Length 1 10
Symbal Length 2 &
Guard Bar Disabled
Fange Mode Skakus Disabled

Check Character Status

This option is not typically used, but it can be enabled for additional security in applications
where the host requires redundant check character verification.

An error correcting routine in which the check character character is added.

Check Characker Status Dizabled®

Dizabled®

Enabled

Check Character Output Status

When enabled, a check character character is sent along with the symbol data for added
data security.

Check Character Qutpuk Status | Dizabled®

Enabled
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Symbol Length 1

Useful in applications where Interleaved 2 of 5 symbols of a specific length are required.

The Symbol Length 1 field is one of two fields against which the decoded symbol is
compared before accepting it as valid or rejecting it.

Important: If Range Mode Status is set to Disabled, the length of the symbol must match
either Symbol Length 1 or Symbol Length 2 to be considered a valid symbol.

If Range Mode Status is set to Enabled, Symbol Length 1 and Symbol Length 2 form a
range into which the length of the symbol must fall to be considered valid.

Symbol Length 1 = [0-129]

Symbol Length 2

Useful in applications where Interleaved 2 of 5 symbols of a specific length are required.

The Symbol Length 2 field is one of two fields against which the decoded symbol is
compared before accepting it as valid or rejecting it.

Important: If Range Mode Status is set to Disabled, the length of the symbol must match
either Symbol Length 2 or Symbol Length 1 to be considered a valid symbol.

If Range Mode Status is set to Enabled, Symbol Length 2 and Symbol Length 1 form a
range into which the length of the symbol must fall to be considered valid.

Symbal Length 2 3 3: [O-128]

Guard Bar

Note: Whenever Guard Bar is enabled, the presence of guard bars is required for decoding
to take place.

Useful when Interleaved 2 of 5 multisymbols are enabled to prevent false data output. This
typically occurs with highly tilted or skewed symbols.

A guard bar is a heavy bar, at least twice the width of the wide bar, surrounding the printed
Interleaved 2 of 5 symbol and helping to prevent false reads.

Disabled-

Dizabled®

Enabled
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Range Mode Status

Important: Unless Range Mode is enabled, Symbol Length must be set to decode
Interleaved 2 of 5 symbols.

Useful in applications where Interleaved 2 of 5 symbols of a specific length are required.
When Range Mode is disabled, the scanner checks the value of the symbol length

against the values set in Symbol Length 1 and Symbol Length 2. If the symbol length
does not match either of the preset values, then it is rejected as invalid.

When Range Mode is enabled, Symbol Length 1 and Symbol Length 2 are combined to
form a range of valid symbol lengths. Any symbol length that does not fall into this range is
rejected as an invalid symbol. Either of the preset symbol length values in the Symbol
Length 1 and Symbol Length 2 fields can form the start or end of the range.

Range Mode Status Enabled”
Dizabled

E nabled®
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Codabar

Used in photo-finishing and library applications. Previously used in medical applications,
but not typically used in newer medical applications.

Codabar is a 16-bit character set (0 through 9, and the characters $, :, /, ., +, and =) with
start/stop codes and at least two distinctly different bar widths.

- Codabar Enabled
Start and Stop Match Skatus Enabled
Start and Stop Qutput Status Enabled
Large Intercharacter Gap Disabled
Fixed Symbol Length Status Disabled
Fixed Symbal Length 10
Check Character Type Disabled
Check Character Qutpuk Status Disabled

Start and Stop Match Status

When disabled, the scanner will decode Codabar symbols whether or not the start and
stop characters are the same.

When enabled, the scanner will not decode Codabar symbols unless the start and stop
characters are the same.

Skart and Stop Makch Status |Enal:u|eu:|"
Dizabled

E nabled®

Start and Stop Output Status

When disabled, the start and stop characters will not be present in the data output of the
decoded symbol.

When enabled, the start and stop characters will be present in the data output of the
decoded symbol.

Note: Because the start and stop characters are included as part of the data, the characters
must be included as part of the length in a fixed length mode of operation.

Skart and Stop Oukpuk Skatus |Enabled"
Dizabled

E nabled®
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Large Intercharacter Gap

When disabled, the spaces between characters, or the “intercharacter gap”, are ignored
during the decode process.

Note: If the intercharacter space is large enough to be considered a margin, the symbol
will not decode, regardless of this parameter’s setting.

Large Intercharacter Gap |Disabled"

Enabled

Fixed Symbol Length Status

When disabled, the scanner will accept any Codabar symbol provided it doesn’t exceed
the system’s maximum capabilities.

When enabled, the scanner will reject any Codabar symbol that doesn’t match the fixed
length.

Fizzed Symbol Length Skatus |Disa|:||e-:|”

Enabled

Fixed Symbol Length

This is the value against which all Codabar symbol lengths will be compared.

Fixed Symbol Length |1 0 il [1-128]

Check Character Type

When disabled, the scanner will not perform any character checking calculations on
decoded Codabar symbols.

When set to Mod 16, the scanner will perform a modulus 16 check character calculation
on the symbol. If the symbol does not pass this calculation, it will not be decoded.

When set to NW 7, the scanner will perform an NW7 modulus 11 check character calculation
on the symbol. If the symbol does not pass this calculation, it will not be decoded.

When set to Both, the scanner will perform both the Mod 16 and NW7 modulus 11 check
character calculations on the symbol. If the symbol does not pass either calculation, it will
not be decoded.

Check Characker Twpe Dizabled®
Dizabled®
kod 16

Mwi 7
Both
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Check Character Output Status

When this field is disabled and a check character calculation is enabled, the scanner will
strip the verified check character from the symbol data output. This condition must be
accounted for if a fixed length is also being used.

When enabled, the scanner will output the check character as part of the symbol data.
This condition must be accounted for if a fixed length is also being used.

Check Character Qutpuk Status | Digabled®

Enabled
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UPC/EAN

Used primarily in point-of-sale applications in the retail industry. It is commonly used with
Omron Microscan scanners in applications in combination with Matchcode when there is a
need to verify that the right product is being placed in the right packaging.

UPC (Universal Product Code) is a fixed length, numeric, continuous symbology. UPC
can have two- or five-digit supplemental data following the normal symbol. The UPC Version
A (UPC, A) symbol is used to encode a 12 digit number. The first digit is the number system
character, the next five are the manufacturer number, the next five are the product number,
and the last digit is the checksum character.

When enabled, the scanner will read UPC Version A and UPC Version E only.

=1 UPZEAN Both Standard or Edge

EAMN Status Enabled
Supplementals Status Disabled

Separator Status Disabled

Separator Character s

Supplementals Tvpe Both

UPC-E as UPC-A Disabled

EAN Status

EAN is the European version of the UPC symbology and is used in European retail
applications.

Note: UPC must be enabled for EAN to take effect.

EAN is a subset of UPC. When enabled, the scanner will read UPC Version A, UPC Version
E, EAN 13, and EAN 8. It also appends a leading zero to UPC Version A symbol information
and transmits 13 digits. If transmitting 13 digits when reading UPC Version A symbols is
not desired, disable EAN.

EaAM Skatus | Enahled*

Dizablad

Note: The extra character identifies the country of origin.
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Supplementals Status
Reads Supplementals typically used in publications and documentation.

A supplemental is a 2 to 5 digit symbol appended to the main symbol. When set to
Enabled or Required, the scanner reads supplemental code data that has been
appended to the standard UPC or EAN codes.

Supplementals Stakus | Dizabled®
Enabled
A equired
Disabled

UPC Supplementals will not be decoded.

Enabled

When enabled, the scanner will try to decode a main and a supplemental. However, if a
supplemental is not decoded, the main will be sent by itself at the end of the read cycle.

Required

When set to Required, both the main and the supplemental symbols must be read or a
single No Read condition results.

For example, if Supplementals is set to Required, Separator is enabled, and an asterisk
is defined as the UPC separator character. Then the data is displayed as:

MAIN * SUPPLEMENTAL.

Note: Under no circumstances will the supplemental symbol data be sent without a main
symbol.

Note: If additional symbols—other than the main or supplemental—will be read in the
same read cycle, Number of Symbols should be set accordingly.

Separator Status
Allows users to distinguish between the main and Supplemental symbols.

A character can be inserted between the standard UPC or EAN symbology and the supplemental
symbology when Supplementals is set to Enabled or Required.

Separator Status | Dizabled”

E nabled
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Separator Character
As required by the application.
Allows the user to change the separator character from a comma to a new character.

Note: Whenever Separator Character is defined as a comma (, ) sending a <K473,s?>
command from ESP’s Terminal will return the current settings, including the separator
character comma which appears after the separator status comma.

Separator Characker

,

NUL| saH| 5T ETx| EOT| ENG
ack| BEL] BS | HT| LF| w1 |
FF| cr| so si| DLE| D1
pC2| ooal ool Makl svN| ETE]
caM| EM| sue| ESC| Fs | GS |

s | Us | s

Click 'Delete’ to remove characters.

Supplementals Type
As required by symbology used in application.
Allows the user to select 2 character or 5 character supplements, or both.

Supplementals Type |B|:uth“
T Char Only
Five Char Only
Both

Either 2 character or 5 character supplementals will be considered valid.

Two Characters Only
Only two character supplementals will be considered valid.

Five Characters Only
Only five character supplementals will be considered valid.
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UPC-E as UPC-A
When disabled, the scanner will output the version E symbols in their encoded 6-character format.

When enabled, the scanner will format the symbol as either a 12-character UPC-A symbol
or an EAN-13 symbol, depending on the state of the EAN status parameter. This formatting
reverses the zero suppression that is used to generate the symbol in the UPC specification.

UPC-E as UPC-4 | Disabled®

E habled
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Code 93

Used in some clinical applications.

Code 93 is a variable-length, continuous symbology employing four element widths. Each
Code 93 character has nine modules that may be either black or white. Each character
contains three bars and three spaces.

= Code 93 Both standard or Edge
Fixed Symbol Length Status Disabled
Fixed Symbal Length 10

Fixed Symbol Length Status
When disabled, the scanner will accept any Code 93 symbol provided is doesn’t exceed
the system’s maximum capabilities.

When enabled, the scanner will reject any Code 93 symbol that doesn’t match the fixed
symbol length.

Fixed Symbol Length Skatus |Disal:uled°‘

Enabled
Fixed Symbol Length

This is the symbol length value against which all Code 93 symbols will be compared.

Fixed Symbal Length |1 0 il [1-128]
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Pharmacode
Used mostly in pharmaceutical packaging.

Encodes up to five different numbers, each with its own color, which may be entered in
decimal or “binary” format with a 1 represented by a thick bar and a 0 represented by a
thin bar. Bar width is independent of height.

In decimal format, each part can be up to 999,999.
In binary format, each input can have up to 19 ones and zeros.

-I- Pharmacode Disabled
Fixed Symbal Length Skaktus Disabled
Fixed Symbal Length 10
Minimurn Bars %
Bar width Status Mixed
Direction Forward
Fixed Threshold Yalue 400

Important: When Pharmacode is enabled, other linear symbologies will not decode properly.
Disable Pharmacode before reading other linear symbologies.

Fixed Symbol Length Status

When enabled, the scanner will check the symbol length against the symbol length field. If
disabled, any length will be considered valid.

Fixed Symbal Length Status |Disab|ed*

Enabled
Fixed Symbol Length

Specifies the exact number of bars that must be present for the scanner to recognize and
decode the Pharmacode symbol.

wmbol Length |1 1] il (1-129

Minimum Bars
Sets the minimum number of bars that a Pharmacode symbol must have to be considered valid.

Minirnurn Bats 4 3: [4-18]

Note: The minimum allowed bar count is 4.
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Bar Width Status

If set to Mixed, the scanner will autodiscriminate between narrow bars and wide bars. If
set to All Narrow, all bars will be considered as narrow bars. If set to All Wide, all bars will
be considered as wide bars. If set to Fixed Threshold, it will use the fixed threshold value
to determine whether the bars are narrow or wide. The Bar Width Status setting will be
ignored when the scanner is able to tell the difference between the narrow and the wide bars.

Bar Width Skakus

Fived Threshold

Direction
Specifies the direction in which a symbol can be read.

Direction | Fonward®

Forward®

Reverse

Fixed Threshold Value

Used when Bar Width Status is set to Fixed Threshold. Defines the minimum difference
in pixels that will distinguish a narrow bar from a wide bar.

Fixed Threshald Value 400 =1 [1-E5535]
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GS1 DataBar

Note: GS1 DataBar symbologies were previously known as “Reduced Space Symbology”
or “RSS”.

- DiakaBar Expanded Disahled
Fixed Symbal Length Skatus Disahled

Fixed Symbal Length 14
DrakaBar Limited Disabled
DrakaBar Omnidirectional Disabled

DataBar Expanded
Note: DataBar Expanded was previously known as “RSS Expanded”.
Used to encode primary and supplementary data in retail point-of-sale and other applications.

DataBar Expanded is a variable length symbology that can encode supplementary information in
addition to the 14-digit EAN item identification number and is capable of encoding up to 74
numeric or 41 alphabetic characters.

Where appropriate, use 1 (non-stacked) for better performance over 2 (stacked and non-stacked).

=~ DataBar Expanded Disabled
Fixed Symbol Length Status Disabled
Fixed Symbol Length 14

Fixed Symbol Length Status

When enabled, the scanner will check the symbol length against the symbol length field,
minus the embedded check character. If disabled, any length would be considered valid.

Fixed Symbol Length Skatus |Disal:|led"

Enabled

Fixed Symbol Length

Fixed Symbol Length helps prevent truncations and increases data integrity by ensuring
that only one symbol length will be accepted.

Specifies the exact number of characters that the scanner will recognize (this does not
include start, stop, and check character characters). The scanner ignores any symbol not
having the specified length.

Fixed Svmbol Length il [1-74]
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DataBar Limited

Note: DataBar Limited was previously known as “RSS Limited”.

DataBar Limited is designed to be read by laser scanners and CCD imagers. It is not
recommended for omnidirectional slot scanners.

Encodes a smaller 14-digit symbol (74 modules wide) that is not omnidirectional.

DataBar Limited | Digabled®

Enabled

Note: DataBar Omnidirectional was previously known as “RSS-14".

Used in the grocery, retail, and prescription drug industries where 14-digit EAN item
identification may be needed.

DataBar-14 is a fixed symbol length symbology that encodes 14 digits, including a 1-digit
indicator. DataBar-14 is 96 modules wide. It can be stacked in two rows, it can read
omnidirectionally if printed in full height, or horizontally if height-truncated for small marking.
Note: Where appropriate, use 1 (non-stacked) for better performance instead of 2
(stacked; decode both stacked and non-stacked).

DataBar Omnidirectional

DataBar Omnidireckional | Dizabled®

Enabled
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PDF417

Used in applications where a large amount of information (over 32 characters) needs to be
encoded within a symbol, typically where the symbol is transported from one facility to another.
For example, an automobile assembly line might use a single symbol with multiple fields of
information that will be read at several stations along the way, without reference to a
database.

A two-dimensional, multi-row (3 to 90), continuous, variable-length symbology that has high
data capacity (up to 2,700 numeric characters, 1,800 printable ASCII characters, or 1,100
binary characters per symbol). Each symbol character consists of 4 bars and 4 spaces in a
17-module structure.

—|-PDF417 Enabled
Scan Caunt Ba535
Fixed Symbal Length Skatus Disabled
Fixed Symbal Length 10
Decode at End of Read Disabled

Note: Sending <a1> from ESP’s Terminal will cause PDF417 data to be prefaced with
information consisting of error correction level (ECC Level n), number of rows (n Rows),
number of columns (n Columns), number of informative code words (n Info Code Words)
and the number of data characters (n Data Characters). This feature can be disabled by
re-sending <a1>.

Scan Count (Raster Sweep Count)

Determines the number of raster sweeps before any in-process stacked symbol decode
attempt is abandoned.

Scan Count E5535 = [1-E5535)

Fixed Symbol Length Status

When Enabled, the scanner will reject any PDF417 symbol that does not match the Fixed
Symbol Length.

Fixed Symbol Length Skatus |Disal:u|en:|“

Enabled

Fixed Symbol Length

Used to increase data integrity by ensuring that only one symbol length will be accepted.

When enabled, the PDF symbol must contain the same number of characters as the symbol
length setting before it can be considered a good read. The scanner will ignore any symbol
not having the specified length.

Fixed Symbol Length - [1-2710]
Note: Fixed Symbol Length Status must be enabled for Fixed Symbol Length to take effect.
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Decode at End of Read

Decode at End of Read Dizabled®

Dizabled®

E habled

Disabled
The scanner will attempt to decode the PDF417 symbol whenever the algorithm determines
that there are enough error correction code words.

Enabled
The scanner will not attempt to decode the PDF417 symbol until the end of the read cycle.
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MicroPDF417

Used for labelling small items that need large data capacity.

A variant of PDF417, a very efficient and compact stacked symbology that can encode up
to 250 alphanumeric characters or 366 numeric characters per symbol.

—I- Micro PDF417 Disabled
Scan Caunt 65535
Fixed Swmbal Length Skakus Disabled
Fixed Swmbal Length 10

Scan Count (Raster Sweep Count)

Determines the number of raster sweeps before any in-process stacked symbol decode
attempt is abandoned.

Scan Counk 65535 = [1-E5535)

Fixed Symbol Length Status
When Enabled, the scanner will reject any MicroPDF417 symbol that does not match the
Fixed Symbol Length.

Fixed Symbal Length Status |Disab|ed*

Enabled
Fixed Symbol Length

Used to increase data integrity by ensuring that only one symbol length will be accepted.

When enabled, the MicroPDF417 symbol must contain the same number of characters as
the symbol length setting before it can be considered a good read. The scanner will ignore
any symbol not having the specified length.

Fixed Symbal Length =~ [1-36R]

Note: Fixed Symbol Length Status must be enabled for Fixed Symbol Length to take effect.
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Composite

When set to Enabled or Required, will decode the 2D composite component of a linear
symbol. The linear symbol can be DataBar-14, DataBar Expanded, DataBar Limited,
EAN-128, UPC-A, EAN-13, EAN-8, and UPC-E.

= Composite Disabled
Separakor Status Disabled
Separaktar )
Enabled

If Composite is set to Enabled, the scanner will decode both the 2D composite and linear
components. However, if the 2D composite component is not decoded, the linear data will
be sent by itself at the end of the read cycle.

Required
If set to Required, the scanner must decode both components, or a No Read will occur.

Separator Status
Allows the user to distinguish between the main and Supplemental symbols.
Separates the linear and the composite component.

Separator Skatus Dizabled

[izabled®

Enahled

Separator

The Separator Character will be the same as the character defined in the Multisymbol
Separator field.

As required by the application.
Allows the user to change the separator character from a comma to a new character.

Separatar

.

NUL| s0H| 5T ETx| EOT| ENG]
ACK| BEL| BS | HT | LF | wT |
FF| cr| so| 51| oLE| DC1|
pcz| ocal ocal Makl svn| ETE|
CaM| EM | sUB| ESC| FS | GS |

RS | us| sP|

Click 'Delete’ to remowe characters.
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AIAG is a standard controlled by the Automotive Industry Action Group. AIAG is used in

automotive applications.

When AIAG is Enabled, each Status field can be Enabled or Disabled, and an ID can be

defined for each status.

=1 ALAG
101
Skatus1
1Dz
Skatusz
D3
Skatus3
104
Skatus4
IDSa
1DSh
DG
Skatuss
D&
Skatuse
D7
Skatus?
1D
Skatuss
109
Skatus9
D10
Skatus10
1011
Skatus11
D1z
Skatus12

Disabled
M
Enabled
P
Disabled
o
Disabled
W
Disabled
=

M

G
Disabled
H
Disabled
E 2
Disabled
E E
Disabled
ED
Disabled
E C
Disabled
E L
Disabled
E =
Disabled
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Quiet Zone

Used when the leading and trailing edges of the symbols are smaller than the standard
margin or other objects encroach into the margins.

Allows the scanner to read 1D symbols with quiet zones less than 8 times the width of the
narrow bar element. The Quiet Zone is the space at the leading and trailing ends of a
symbol. Each quiet zone can be as narrow as only five times the width of the narrow bar
element when Quiet Zone is Enabled and set to Narrow or Narrow, Enhanced.

Quiet Fone | Marraw, Enhanced®

Standard
I arrow
Standard, Enhanced

M arow, Enhanced®

Note: Do not use Narrow or Narrow, Enhanced when Large Intercharacter Gap is
enabled for Code 39, unless Symbol Reconstruction is also enabled.

Note: Any Quiet Zone setting other than Standard will increase processing requirements.

Standard

The scanner locates symbols using a standard 8x Quiet Zone requirement.

Narrow
The scanner locates symbols using a 5x Quiet Zone requirement.

Standard, Enhanced

The scanner locates symbols using an enhanced algorithm for standard 8x Quiet Zones.
The enhanced algorithm has a higher tolerance for leading-edge “noise”, and is particularly
useful for high density symbols.

Narrow, Enhanced

The scanner locates symbols using an enhanced algorithm for 5x Quiet Zones. The
enhanced algorithm has a higher tolerance for leading-edge “noise”, and is particularly
useful for high density symbols.

This setting is the Default because it overcomes many symbol quality issues, such as
printing and placement inconsistencies.
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Symbology Identifier
Symbology Identifier is a standard prefix set of characters that identifies the symbol type.

When enabled, the scanner analyzes and identifies the symbology and adds a three-character
identifying prefix to the data:

* ] (closed bracket character) indicating the presence of a symbology identifier.
*«AC,E,FGI L,eorp

* (A =Code 39; C = Code 128; E = UPC/EAN; F = Codabar; G = Code 93; | = Interleaved
2 of 5; L = PDF417 and MicroPDF417; e = GS1 DataBar (RSS); p = Pharmacode)

» Modifier
Example: ]C indicates a Code 128 symbol.

Symbology Identifier | Dizabled®
Enabled Alkd 1D
Enabled Readable 1D
Disabled

When set to Disabled, symbol data output does not contain Symbology Identifier information.

Enabled AIM ID

When set to Enabled AIM ID, symbol data output contains a three-character AIM Symbology
Identifier sequence.

Enabled Readable ID

When set to Enabled Readable ID, symbol data output contains a human-readable description
of the decoded symbology.

Examples:
JCODE39
JCODE128
JUPCA
JUPCEAN13
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Explanation of Modifiers for Code 39, Codabar, and Interleaved 2 of 5

* For Code 39, Codabar, and Interleaved 2 of 5, the modifier indicates Check Character
and Check Character Output status.

» For Code 39 only, Full ASCII must be enabled to see modifiers 4, 5, and 7.

Check .
woator | oty |t eSS
0 Disabled N/A No
1 Enabled Enabled No
3 Enabled Disabled No
4 Disabled N/A Yes
5 Enabled Enabled Yes
7 Enabled Disabled Yes

Example: A5 indicates a Code 39 symbol with Check Character and Check Character
Output enabled and Full ASCII conversion performed.

Explanation of Modifiers for Other Symbologies
» For Code 128, a 1 indicates EAN 128; otherwise the modifier is 0.
» For all other symbologies, the modifier is 0.

5-98 QX-870 Industrial Raster Scanner User Manual



Scanner Parameters

Background Color

Symbol backgrounds are often White, or other very light colors. If the background is
darker than the symbol, Black background should be enabled.

Allows the user to specify the symbol background used in the application.

Background Colar |White*

Black.
White

When White background is enabled, the bars of linear symbols and the elements of 2D
symbols are recognized as dark on a light background.

Black

When Black background is enabled, the bars of linear symbols and the elements of 2D
symbols are recognized as light on a dark background.
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Depth of Field Enhance

The Default Depth of Field Enhance setting of Medium will be ideal for 75% of all depth
of field issues. Low and High account for the other 25%.

Note: Any setting other than Disabled will increase processing requirements.

Cepth of Field Enbance | kM edium®

Dizabled
Lo

High

Disabled

No extra processing of elements is performed to extend depth of field.

Low

Minimal additional processing of elements is performed to extend depth of field. The Low
setting is not recommended for most applications that require Depth of Field Enhance.
However, some focus and printing issues may make this the optimal setting.

Medium

Some additional processing of elements is performed to extend depth of field. The
Medium setting is the most likely to be useful in applications that require Depth of Field
Enhance.

High
Additional processing of elements is performed to extend depth of field. The High setting
is not recommended for most applications that require Depth of Field Enhance. However,
some focus and printing issues may make this the optimal setting.
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Symbol Reconstruction

Industrial environments present many data capture challenges, some of which are damaged
symbols, partially covered symbols, poorly printed symbols, and variation of label placement.
Symbol quality, location, and orientation cannot always be controlled. Labels can be torn,
partially obscured, overprinted, or underprinted due to variations in print mechanisms. For
industrial tracking and traceability to be reliable, symbols must be decoded regardless of
damage, label tilt, or any other discontinuities.

The QX-870 features X-Mode ™ technology, which allows the scanner to reconstruct data
from damaged or poorly positioned symbols by “stepping though” the elements (bars) in
multiple stages and then combining the successfully decoded regions into completed
symbol data output, as shown in the simplified example below.

Note: Symbol Reconstruction functions with Code 39, Code 128, Interleaved 2 of 5, and
UPC/EAN symbols.

Scan Line 1

////////////// > Scan Line 14

12 345678 9101121314

Segments
17 mm m
2 mm mm
3 == mmn
4 mmm mmmEm
5 - EmEEl
6 - EE
7 | E NN ]
8 EEmEm u
9 [ I ]
10 [ |
11 = o Em
12 [
13 0 I m
14 C— ==

Result{ == = s sms =

QX-870 Industrial Raster Scanner User Manual 5-101



Symbologies

Symbol Reconstruction Redundancy
= Symbaol Reconstruckion

Redundancy

Effort

Disabled

When Symbol Reconstruction Redundancy is Disabled, the scanner will not attempt to
reconstruct symbols across multiple scan lines.

Low

When Symbol Reconstruction Redundancy is set to Low, the scanner will attempt to
reconstruct symbols across multiple scan lines. Only the minimum amount of redundancy
checking will be applied to qualify the reconstruction result. This can limit the Effort level
required to decode. However, this is the lowest level of proof required, so occasionally the
symbol’s level of data integrity may lead to a misread.

Note: Applications with low area coverage may be forced to use this setting.

Medium

When Symbol Reconstruction Redundancy is set to Medium, the scanner will attempt to
reconstruct symbols across multiple scan lines. A larger amount of redundancy checking
will be applied to qualify the reconstruction result. This may require the decode Effort level
to be increased. This level of redundancy checking is helpful in avoiding misreads.
Occasionally the symbol’s level of data integrity may lead to a misread, but this setting
requires enough matching data to protect the majority of data.

Note: Applications with average area coverage can use this setting.

High

When Symbol Reconstruction Redundancy is set to High, the scanner will attempt to
reconstruct symbols across multiple scan lines. A very large amount of redundancy
checking will be applied to qualify the reconstruction result. This will require the effort level
to rise to achieve a decode. This level of redundancy checking is helpful in avoiding misreads.

Occasionally the symbol’s level of data integrity may lead to a misread, but this setting
requires enough matching data to protect the majority of data.

Note: Applications with a large amount of area coverage can use this setting. However, as
aspect ratio decreases and line speed increases, High may not provide enough decodes
to be useful. The Effort level may also require more time in some cases.
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Symbol Reconstruction Effort

= Symbal Reconstruckion

Fedundancy Disabled
Minimum-

kdinirnurn®

b oderate
b aimLirm

Minimum
When Symbol Reconstruction Effort is set to Minimum, the scanner will attempt to

reconstruct symbols across multiple scan lines. However, the required processing time will
be limited to a minimum level, so candidate symbols that are not valid will be rejected quickly.

Moderate

When Symbol Reconstruction Effort is set to Moderate, the scanner will attempt to
reconstruct symbols across multiple scan lines. The required processing time will be limited
to a level that is expected to work optimally for most applications. Moderate is the appropriate
setting for most symbol reconstruction scenarios. Moderate can still reject candidate
symbols, but there may be a noticeable pause in throughput. Usually, candidate symbols
will either decode or self-eliminate before the effort level is reached.

Maximum

When Symbol Reconstruction Effort is set to Maximum, the scanner will attempt to
reconstruct symbols across multiple scan lines. However, if a large amount of processing
is required, reconstruction is allowed to attempt all decode possibilities. This Effort level
may cause the system to stall on the present data as it attempts to decode all possibilities.
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Symbol Ratio Mode

Symbol Ratio Mode is useful for determining how much quality and data security validation
will be applied when decoding a Code 39, Codabar, or Interleaved 2 of 5 symbol.

Tight ratios will only decode a high-quality symbol.

Standard ratios will decode most symbols.

Aggressive ratios will not validate the entire symbol before decoding. The ratios are
“loosened” to read poor-quality symbols. This setting is not recommended unless users

understand the potential ramifications: character substitution rate may increase dramatically
when Symbol Ratio Mode is set to Aggressive.

=1 Symbol Ratio Mode
Code 39 Standard
Codabar Standard
Interleaved 2 of 5 Standard
Code 39

= Symbal F.atio Mode

Standard®

Agaressive

Codabar
Interleaved 2 of 5

Tight

Maximum ratio is set to 3.6:1. A Validate function, which compares the ratio between the
maximum and minimum bars in the symbol, is used for additional security. A Validate Bars
function minimizes the acceptance of skewed symbols.

Standard

Maximum ratio is set to 4.0:1. A Validate function, which compares the ratio between the
maximum and minimum bars in the symbol, is used for additional security.

Aggressive

Maximum ratio is set at 5.5:1. A Validate function is not used in this mode. This method
may be useful on long symbols where the spot velocity can change throughout the symbol
and effect the minimum and maximum bar values.
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Codabar
= Symbal R.atio Mode
Code 39 Skandard
- oo
Intetleaved 2 of 5
Standard®
Tight

Maximum ratio is set to 3.6:1. A Validate function, which compares the ratio between the
maximum and minimum bars in the symbol, is used for additional security. A Validate Bars
function minimizes the acceptance of skewed symbols.

Standard

Maximum ratio is set to 4.0:1. A Validate function, which compares the ratio between the
maximum and minimum bars in the symbol, is used for additional security.

Aggressive

Maximum ratio is set at 5.8:1. A Validate function is not used in this mode. This method
may be useful on long symbols where the spot velocity can change throughout the symbol
and effect the minimum and maximum bar values.

Interleaved 2 of 5

= Symbol R.atio Mode
Code 39 Standard
Codabar Standard

Standard®

Interleaved 2 of 5

Tight
Maximum ratio is set to 3.6:1. A Validate function, which compares the ratio between the
maximum and minimum bars in the symbol, is used for additional security. A Validate Bars
function minimizes the acceptance of skewed symbols.

Standard

Maximum ratio is set to 4.8:1. A Validate function, which compares the ratio between the
maximum and minimum bars in the symbol, is used for additional security.

Aggressive

Maximum ratio is set at 6.1:1. A Validate function is not used in this mode. This method
may be useful on long symbols where the spot velocity can change throughout the symbol
and effect the minimum and maximum bar values.
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/0 Parameters

‘FF.;’ Click the App Mode button and then the Parameters button to display
L% |the tree control tabs.

App Mode | Then click the I/O tab to display the I1/O Parameters tree control.

'

-
Paramekers %
Communication ] Read Cycle ] Symbologies  IfO lMatcthde ] Diagnoskics
Farameters ESP Values
= I/t Parameters
+- Symbal Daka Cukpuk aood Read
+- Mo Read Message Enabled
+- Bad Svmbol Message Dizabled
+- Mo Symbal Message Dizabled
+- Read Duration Cukpuk Dizabled
+- Dukput Indicators
+- Serial Yerification
+- EZ Button Enabled
+- Skatus Indicators PHY Ackiwvity
+- Calibration Options .
+- Dakabase Identifier Cukput lesal:uled A :[Lhaet thg‘ggﬁtﬁ;
+ [T N | Disbled” v is the defaut.
+- Quktput 1 Parameters
+- Dukpuk 2 Parameters Reset Counts
+- Dutpuk 3 Parameters Unlatch Dutput
+- Quality Dukpuk
% Symbal Position Cukpuk
To open nested options, To change a setting, double-click the
single-click the +. setting and use the cursor to scroll

through the options.

Note: I/O Parameters settings can also be sent to the scanner from ESP’s Terminal using
Omron Microscan’s K command format. Refer to the I/0 Parameters section of Appendix E.
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Symbol Data Output

Symbol Data Output relates to data and should not be confused with Outputs 1, 2, and 3
listed in the Output Parameters which describe output states and functions.

Useful when the host needs symbol data only under certain conditions.
Defines the conditions under which decoded symbol data is transmitted to the host.

Note: Symbol Data Output Status, if set to Match or Mismatch, will not take effect
unless Matchcode Type is enabled and a master symbol is loaded into memory.

Bl Svmbol Data Cutpuk |Gu:u:u:| Read"
When to Oukput Symbol Data Dizabled
Match
Mizmatch

Symbol Data Output Status

Disabled

It is useful when an application only needs to use the discrete outputs and can allow the
scanner to do the decision-making. When Disabled, the host does not need the symbol
data and the communication lines are used only for setup and status checks.

When set to Disabled, the scanner will not transmit any data that is generated during a read
cycle (symbols, No Reads, etc.)

Match

Match is used in an application that requires specific symbol information and needs to
sort, route, or verify based on matching the specific symbol data.

When set to Match, the scanner transmits symbol data whenever a symbol matches a
master symbol. However, if Matchcode Type is Disabled, it transmits on any good read.

Note: A No Read can still be transmitted if Enabled.

Mismatch

Mismatch is typically used as a flag within the host system to prevent an item from being
routed in the wrong container.

With Mismatch enabled, the scanner transmits symbol data whenever the symbol data
information does NOT match the master symbol.

Note: A No Read can still be transmitted if Enabled.

Good Read

Good Read is used when an application requires all symbol data to be transmitted. It's
typically used in tracking applications in which each object is uniquely identified.

With Good Read enabled, the scanner transmits symbol data on any good read regardless
of Matchcode Type setting.

Note: A No Read can still be transmitted if Enabled.
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When to Output Symbol Data

This command allows the user to choose when symbol data can be sent to the host.
=+ Symbol Data Qukput

When to Oukput Symbal Data |.-'1‘-.s Soon As Possible”

£z Soon Az Pozzible®

End of Read Cycle

As Soon As Possible

As Soon As Possible is useful in applications in which symbol data needs to be moved
quickly to the host, typically when the host is making decisions based on symbol data.

Note: More than one decode might in fact be required to qualify as a good read, depending
on how Decodes Before Output is set.

Enabling As Soon As Possible causes symbol data to be sent to the host immediately
after a symbol has been successfully decoded.

End of Read Cycle

End of Read Cycle is useful in timing-based systems in which the host is not ready to
accept data at the time that it is decoded.

Enabling End of Read Cycle means that symbol data does not get sent to the host until
the read cycle ends with a timeout or new trigger.

Start of read cycle End of read cycle
| > |
Read cycle duration
Host This is when host
activates trigger expects output
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No Read Message

Used in applications where the host needs serial verification that a symbol has not been
read and especially useful in new print verification.

When enabled, and if no symbol has been decoded before timeout or the end of the read
cycle, the No Read message will be transmitted to the host.

= Mo Read Message Enabled
Message MOREAD

No Read Message Status
Disabled

Only symbol data is output after a read cycle.

Enabled

When the scanner is in a triggered mode, a No Read message will be appended for each
failed read attempt.

Message

Any combination of ASCII characters can be defined as the No Read message.

Note: No Read Message will only be transmitted if Symbol Data Output is set to Match,
Mismatch, or Good Read. No Read Message can be set to any ASCII character.

—I- Mo Read Message Foahled
HOREAD
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Bad Symbol Message

Useful in determining if a symbol is present and if user defined requirements for that
symbol are met. Can tell the user if a qualified symbol is present but not decodable.

Sets the requirements that will qualify an object or a symbol before outputting a decode or
message. When enabled, sends a message to the host whenever an object meets the
qualifications setup but is not decoded.

Note: When Symbology Identifier is enabled, the Bad Symbol Message is preceded by
the identifier for the symbology being used.

-1 Bad Symbal Message Disabled
Message BaAD_SYMEOL
Message

Any combination of ASCII characters can be defined as the Bad Symbol Message.

—|- Bad Symbol Message Nisahled
Message |B L D s ¥ M B 0 L
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No Symbol Message

Useful in determining if a symbol is present and if user defined requirements for that
symbol are met. Can tell the user if an object does not qualify as a symbol.

Sets the requirements that will qualify an object or a symbol before outputting a decode or
message. When enabled, sends a message to the host whenever an object meets the
qualifications setup but is not decoded.

Note: When Symbology Identifier is enabled, the No Symbol Message is preceded by
the identifier for the symbology being used.

=+ Mo Symbal Message Disabled
Message MNO_SYMBOL
Message
Any combination of ASCII characters can be defined as the No Symbol Message.
—I- Mo Svmbol Message Nisahled

" o _ s Y m B 0 L
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Read Duration Output

Useful in evaluating actual read cycle timing results, especially when initially setting up
an application to determine maximum line speed (obtainable based on spacing between
symbols.)

When enabled the duration of the read cycle (in milliseconds) is appended to the symbol data.
The read duration is the time from the beginning of the read cycle until data is output.

Important: To measure the entire read cycle when in External Level trigger mode, set
When to Output Symbol Data to End of Read Cycle.

This output can measure over 49 days’ worth of duration; if exceeded, the “OVERFLOW”
message will be output in place of the duration.

= Read Duration Qukput Disabled
Separakor s

Separator

User-defined character that separates the symbol information from the Read Duration
Output.

=+ Read Duration Qukpuk

Separatar

,

NUL| 5aH]| 5T ETx] EOT| ENG
aCk| BEL] BS | HT | LF | wT |
FF| cr| so si | DLE| DC1|
oc2| ocal ool Mak| svM| ETE]
cam| EM | sue| ESC| Fs | G5

s | Us | e

Click ‘Delete’ to remove characters.
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Output Indicators
= Dukput Indicakars
Green Flash Mode Cn Good Read
Green Flash Duration 100
Beeper Cn Good Read

The QX-870 has a beeper and two LED arrays, as follows:

1. An array of green LEDs projected from the front of the scanner that can be programmed
to flash in response to user-defined conditions.

2. An array of status LEDs on the side of the scanner.

Green Flash Mode
= Dukput Indicakars

Gareen Flash Mode On Good Read®
Green Flash Duration Dizabled
Eeeper
Static Prezentation
b atch
Mizmatch

Used as a visual verification that a good read has occurred.

An array of green LEDs in the front of the scanner can be programmed to flash in
response to user-defined conditions.

Disabled
Green flash LEDs are disabled.

On Good Read

Green flash LEDs will flash when a good read condition is met or when Matchcode is
enabled and a match occurs.
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Static Presentation
Static Presentation Mode is used in conjunction with Continuous Read mode.

When operating in Static Presentation Mode, the red LEDs will illuminate while the
scanner is searching for a symbol in Continuous Read mode. When a symbol is placed
in the field of view and a good read occurs, the green LEDs will illuminate and stay on for
the duration of time set in Green Flash Duration. Only one read will occur during that time
unless more than one symbol is enabled in Number of Symbols.

Note: If Static Presentation Mode is selected but the scanner is not in Continuous
Read, the Green Flash will not occur.

To use Static Presentation:
1. Enable Continuous Read.
2. Select the number of symbols.
3. Enable Static Presentation in Green Flash Mode.
4. Select the read time in Green Flash Duration.

Match

The green LEDs will flash when a match condition is met. If multisymbol is enabled, then
green flash LEDs will illuminate only if all symbols qualify as a match. If matchcode is
disabled, then this mode will activate the LEDs on a good read.

Mismatch
Same as Match, except that LEDs will illuminate on a mismatch.
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Green Flash Duration
Provides visual verification that a good read has occurred.

When a good read occurs, the green LEDs will illuminate and stay on for the time set in
the Green Flash Duration value.

= Dukput Indicators
Gareen Flash Mode 2 Good Read
iareen Flash Duration 1.00 3: Seconds
Eeeper On Good Read
Beeper

An audible verification that either a good read or a No Read has occurred.

A beep is emitted after each good read or No Read.

Note: The beeper will also sound at any of the following times:

* When the scanner is defaulted.

* When a Send and Save command is sent from ESP.

+ At the conclusion of an Auto Calibration procedure.

* When a <Z>, <Zp>, <Zrd>, or <K701,,1> command is sent from ESP’s Terminal.

= Cukput Indicators
areen Flash Mode 2 Good Read
areen Flash Duration 100

|I:In Good Read®

Dizabled
On Mo Read
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Serial Verification

Allows the user to verify configuration command status.

-1 Serial Verification
Serial Command Echo Status Disabled
Serial Command Beep Skatus Disabled
Conkraol/Hex Oukput Conkral

Serial Command Echo Status

This command is useful in removing any doubt about the scanner’s interpretation of any
configuration command.

For example, if the current preamble is “SOM” and <K701,1,START> is entered, the
scanner will echo back <K701,SOM> since the attempted entry “START” exceeds the
four character limit for that command. Therefore, it is rejected and the existing “SOM”
message is echoed back and remains the preamble message.

When enabled, a configuration command received from the
host is echoed back to the host with the resultant settings. Host P

Scanner
If a command with multiple fields is processed, some of the <

fields may have been processed properly while others were
not. The changes will appear in the string echoed back so that the user will know which
fields did or did not change.

=|- Serial Werification

Serial Command Echo Status Dhzabled®

Serial Cormmand Beep Status Dizahled®
ControlfHex Qukput Enabled

Serial Command Beep Status
Used to audibly verify the acceptance and validity of a command.

Causes the scanner to beep once whenever a K command is entered to indicate that the
command was accepted and processed.

If an invalid command is entered, the scanner beeps 5 times to indicate an invalid entry.

However, this does not necessarily mean that all data fields have been entered incorrectly.
Only one bad field needs to be found in order to activate the 5 beep response.

|- Serial Werification
Setial Command Echo Stakus Disabled
Serial Command Beep Status Dizabled®
Conkrol fHe:x: Outpuk Dizabled®

E nabled
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Control / Hex Output
Useful for viewing settings with binary characters when using serial commands on a terminal.
Determines the response to a Serial Command Echo or status request command.

When set to Control, two characters are transmitted to represent a non-displayable character. For
example, a carriage return will be shown as: *M.

= Serial Yerification
Serial Command Echo Skaktus Disabled
Serial Command Beep Status Disabled

Conkral{Hex: Output Contral®

Control

Hex
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EZ Button

MICROSCAN-

Serves as a master switch to enable/disable the EZ Button status.

—|- EZ Butkon Enabled
Defaulk On Power-on Enabled
Single Beep Read Rate
Twio Beeps Calibration
Three Beeps Save For Power-on
Four Beeps Auta Framing
—|- Auka Framing Options
Laser Framing Enabled

The EZ Button has four positions: Single Beep, Two Beeps, Three Beeps, and Four
Beeps, selectable by the length of time the button is held down, and indicated by one,
two, three, and four beeps in succession. Each position can be programmed for any of
eight EZ Button Modes.

5-118 QX-870 Industrial Raster Scanner User Manual



Scanner Parameters
EZ Button Status

R £~ Button

E nabled*
Digabled

Trigger
nlatch Outputks
Farameter switch

Disabled
When set to Disabled, the EZ Button does not function.

Enabled

When selected, the EZ Button is enabled and the function of each button position is
selected by the EZ Button Modes command.

Trigger

When selected, the EZ Button acts as a trigger for the scanner to start and end read
cycles. All other button operations are inactive.

In External The read cycle endures for as long as the EZ Button is pressed, unless a

Level: timeout occurs and End of Read Cycle Mode is set to Timeout.
In External As with External Level, External Edge allows a read cycle to be initiated
Edge: by pressing the EZ Button, but unlike External Level, the read cycle ends

with a good read output, a timeout, or a new trigger.

Unlatch Outputs
In this configuration, the EZ Button will unlatch any logic outputs that have been latched.

Parameter Switch

The parameter switch toggles between custom defaults and power-on settings. The condition
is the same as that achieved by sending the <Arc> and <Arp> commands consecutively.

Default on Power-On

When enabled, if the EZ Button is held down on power-on, the scanner will default to
customer defaults and save for power-on. This is the same as sending a <Zrc> command
from ESP’s Terminal.

Defaulk On Power-on |Er1-3||:|||3|:|x

Dizabled
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EZ Button Modes

Useful for performing multiple, repetitive tasks at the work site.
Allows the user to program each of the EZ Button’s 4 positions from a selection of 8 modes.

Single Beep
Hold down button until a single beep is heard (and the 20% LED illuminates).

=1 EZ Buttan Enabled
Default On Power-on Enabled
Single Beep Read Rate™
Two Beeps Disabled
Three Beeps Fead Rate®
Calibration
Save for Power-on
Auto Framing
Load Mew Master
Sleep mode

Four Beeps
=I- Auka Framing Options
Laser Framing

Bar Code Configuration

Disabled

When set to Disabled, the associated button position will have no function associated with
it, and the position will be skipped over.

Read Rate

Read Rate is initiated when the associated button position is selected. Read Rate will
perform decodes/second and is the same as sending a <C> from ESP’s Terminal. To exit
Read Rate, quickly press and release the EZ Button.

Calibration

Calibration is initiated when the associated button position is selected. To cancel Calibration,
quickly press and release the EZ Button.

Save for Power-On

All scanner settings will be saved to non-volatile memory to be recalled on power-on
whenever the associated button position is selected. This is the same as sending a <Z>
from ESP’s Terminal.

Auto Framing

Auto Framing is initiated when this button position is selected. To cancel Auto Framing,
quickly press and release the EZ Button.

Load New Master

Functions in the same way as New Master Pin input whenever the associated button
position is selected.

Sleep Mode

When Sleep Mode is selected, the scanner will shut the motor and laser off when this
button position is selected. To cancel Sleep Mode, quickly press and release the EZ Button.

Bar Code Configuration

Enables Bar Code Configuration Mode whenever the associated button position is
selected. When enabled, the scanner can accept configuration commands from symbols.
To disable, quickly press and release the EZ Button.
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Two Beeps
Hold down button until two quick beeps are heard (and the 20% and 40% LEDs illuminate.)

=I-EZ Bukkon Enabled
Difaulk On Power-on Enabled
Single Beep Read Rate
Calibration®
Three Beeps Dizabled
Four Beeps Fead Fate

=|- Auto Framing Options Calibration®
Laser Framing Save for Power-on

Auta Framing

Load Mew Master
Sleep mode

Bar Code Configuration

Disabled

When set to Disabled, the associated button position will have no function associated with
it, and the position will be skipped over.

Read Rate

Read Rate is initiated when the associated button position is selected. Read Rate will
perform decodes/second and is the same as sending a <C> from ESP’s Terminal. To exit
Read Rate, quickly press and release the EZ Button.

Calibration

Calibration is initiated when the associated button position is selected. To cancel Calibration,
quickly press and release the EZ Button.

Save for Power-On

All scanner settings will be saved to non-volatile memory to be recalled on power-on
whenever the associated button position is selected. This is the same as sending a <Z>
from ESP’s Terminal.

Auto Framing

Auto Framing is initiated when this button position is selected. To cancel Auto Framing,
quickly press and release the EZ Button.

Load New Master

Functions in the same way as New Master Pin input whenever the associated button
position is selected.

Sleep Mode

When Sleep Mode is selected, the scanner will shut the motor and laser off when this
button position is selected. To cancel Sleep Mode, quickly press and release the EZ Button.

Bar Code Configuration

Enables Bar Code Configuration Mode whenever the associated button position is
selected. When enabled, the scanner can accept configuration commands from symbols.
To cancel Bar Code Configuration, quickly press and release the EZ Button.

QX-870 Industrial Raster Scanner User Manual 5-121



I/O Parameters

Three Beeps

Hold down button until three quick beeps are heard (and the 20%, 40%, and 60% LEDs
illuminate).

=I- EZ Butkon Enabled
Default On Power-on Enabled
Single Beep Read Rate
Twa Beeps Calibration

Save for Power-on®

Dizabled

Four Beeps
=|- Auta Framing Options Fead Rate

Calibration
5 ave for Power-on’
Auta Framing
Load Mew Master
Sleep mode

Ear Code Configurstion

Laser Frarning

Disabled

When set to Disabled, the associated button position will have no function associated with
it, and the position will be skipped over.

Read Rate

Read Rate is initiated when the associated button position is selected. Read Rate will
perform decodes/second and is the same as sending a <C> from ESP’s Terminal. To exit
Read Rate, quickly press and release the EZ Button.

Calibration

Calibration is initiated when the associated button position is selected. To cancel Calibration,
quickly press and release the EZ Button.

Save for Power-On

All scanner settings will be saved to non-volatile memory to be recalled on power-on
whenever the associated button position is selected. This is the same as sending a <Z>
from ESP’s Terminal.

Auto Framing

Auto Framing is initiated when this button position is selected. To cancel Auto Framing,
quickly press and release the EZ Button.

Load New Master

Functions in the same way as New Master Pin input whenever the associated button
position is selected.

Sleep Mode

When Sleep Mode is selected, the scanner will shut the motor and laser off when this
button position is selected. To cancel Sleep Mode, quickly press and release the EZ Button.

Bar Code Configuration

Enables Bar Code Configuration Mode whenever the associated button position is
selected. When enabled, the scanner can accept configuration commands from symbols.
To disable, quickly press and release the EZ Button.
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Hold down button until four quick beeps are heard (and the 20%, 40%, 60%, and 80%

LEDs illuminate).

=| EZ Button
Default On Power-on
Single Beep
Twio Beeps
Three Beeps

Four Beeps
= #uto Framing Options
Laset Frarming

Enabled

Enabled

Read Rate
Calibration

Save For Power-on

Auta Framing”

Dizabled
Read Rate
Calibration

S ave for Power-on

Load Mew Master
Sleep mode
Ear Code Configurstion

Disabled

When set to Disabled, the associated button position will have no function associated with
it, and the position will be skipped over.

Read Rate

Read Rate is initiated when the associated button position is selected. Read Rate will
perform decodes/second and is the same as sending a <C> from ESP’s Terminal. To exit
Read Rate, quickly press and release the EZ Button.

Calibration

Calibration is initiated when the associated button position is selected. To cancel Calibration,
quickly press and release the EZ Button.

Save for Power-On

All scanner settings will be saved to non-volatile memory to be recalled on power-on
whenever the associated button position is selected. This is the same as sending a <Z>
from ESP’s Terminal.

Auto Framing

Auto Framing is initiated when this button position is selected. To cancel Auto Framing,
quickly press and release the EZ Button.

Load New Master

Functions in the same way as New Master Pin input whenever the associated button
position is selected.

Sleep Mode

When Sleep Mode is selected, the scanner will shut the motor and laser off when this
button position is selected. To cancel Sleep Mode, quickly press and release the EZ Button.

Bar Code Configuration

Enables Bar Code Configuration Mode whenever the associated button position is
selected. When enabled, the scanner can accept configuration commands from symbols.
To disable, quickly press and release the EZ Button.
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Auto Framing Options

When Enabled, Laser Framing is performed when the Auto Framing button beep position
is selected (Single Beep, Two Beeps, Three Beeps, or Four Beeps).

—|- fuka Framing Qptions

Lazer Framing Enahled®
Digabled

Enabled®
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Status Indicators

The side of the QX-870 features an array of LEDs that indicate various aspects of scanner activity.

MICROSCAN-

it
L5

7R

=I- Status Indicakors PHY fctiviky
Bar araph Read Rate | Good Read
ol Qukput Active
oz Input Active

Controls the operation of the MOD/ACT and NET/LNK LEDs.
Note: MOD and ACT function as one combined LED, as do NET and LNK.

SR Shatus Indicators PHY Activity®
Bar Graph Disabled
o1 PH'" Activity*
Hoz

Disabled
When set to Disabled, the MOD/ACT and NET/LNK LEDs are always off.

Note: All green and red LEDs will turn on briefly during power-on or reset to confirm that
they are functioning.

PHY Activity
If Ethernet is available:

LNK = Solid green when transceiver is linked.

ACT = Blinking green when transceiver detects Tx or Rx activity.
Otherwise, for all RS232 and RS422/485 activity:

LNK = Blinking green with Tx data activity.

ACT = Blinking green with Rx data activity.

Note: Red is never turned on.

Protocol Activity

If EtherNet/IP is enabled:

MOD = Module status, per EtherNet/IP specification
NET = Network status, per EtherNet/IP specification

Otherwise, the MOD and NET LEDs are always off.
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Bar Graph

Read Rate, Auto Calibration, Bar Code Configuration, and Read Cycle Result all share the
Bar Graph (20% — 100%) LEDs.

= Status Indicatars PHY Ackivity
e | Ficad Fiste / Good Read®
jo1 Dizabled
Loz Read Rate / Good Read®

/10 1

1/0 1 always shows the combined state of the discrete outputs. If any output is active,
the 1/0 1 LED will be on.

= Skatus Indicators PHY Ackiviky
Bar araph Read Rate

or e
Loz Dizabled
[nput Active
/10 2

110 2 always shows the state of the hardware input trigger. If the trigger is active, 1/0 2 will
be on.

= Skatus Indicators PHY Ackivity
Bar Graph Read Rate
I Cutput Ackive

|nput Active®
Dizabled
Qutput Active

[nput Active®
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Calibration Options

Calibration Options specifies the operation of the calibration feature. The default configuration
is set up to perform calibration on Gain, Focus and Symbol Type.

—|- Calibrakion Options
Yideo Calibrate
Scan Speed Calibrate
Laser Power Calibrate
Laser Framing Con't Calibrate
Symbal Type Calibrate
Video

When set to Calibrate, there will be an attempt to change Video settings (Gain and
Tracking). Video settings include Gain and Tracking.

= Calibration Options

Viden | Calibrate*

Scan Speed Dion't Calibrate

Laser Power

Laser Framing Don't Calibrate

Symbal Type Calibrake
Scan Speed

When set to Calibrate, there will be an attempt to change Scan Speed. If a better read
rate at a different speed is found, the new speed will be the calibration result for Scan Speed.

=1 Calibration Options
Wideo Calibrate
Sican Speed Calibrate®

Laser Power Don't Calibrate
Laser Framing Calibrate”

Symbol Type Calibrate

Laser Power

When set to Calibrate, there will be an attempt to change Laser Power. If a better read
rate at a higher power is found, or if the same read rate at a lower power is found, the new
power level will be the calibration result for Laser Power.

=1 Calibration Options
Wideo Calibrate
Scan Speed Zalibrate

Laser Power Calibrate®
Laser Framing Don't Calibrate
Symbol Type Calibrate®
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Laser Framing

When set to Calibrate, there will be an attempt to frame the symbol automatically. Framing
is based on symbol readability. The frame line will be decreased until a drop in read performance
is detected. Once the line length is found then a small margin is added to account for variation.

=1 Calibration Options

Yiden Calibrate
Scan Speed Calibrate
Laser Power Calibrate

Laser Framing [ron't Calibrate®

Symbal Type Dan't Calibrate®

Symbol Type

When set to Calibrate, all supported symbologies (except PDF417 and Pharmacode) will
be attempted during calibration. Symbol lengths are not detected. Any new symbologies
successfully decoded during calibration will remain enabled at the end of the process. All
enabled symbologies will remain enabled.

For example, assume that only Code 39 is enabled at the beginning of calibration. If a
Code 128 symbol is read during calibration, then Code 128 as well as Code 39 will be
enabled at the end of calibration.

=1 Calibration Options

Wideo Calibrate
Scan Spesd Calibrate
Laser Power Calibrate
Laser Framing Don't Calibrate

Symbaol Type Calibrate”

Dan't Calibrate

Calibrate®
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Database Identifier Output

Useful in tracking which database entries read which symbols.

Database Identifier Output Status

= Database Identifier Cutput Disabled
Separator Characker P
Disabled

When this command is disabled, no database identifier information will be output.

Enabled

When this command is enabled, the scanner will append a two-digit number and the
characters “DB” to the data output following the separator for each symbol decoded using
Configuration Database. For example, if the separator is an underscore character and
the second database entry reads a symbol encoded with “data capture” during the read
cycle, the symbol data output will be “data capture_DB02". If the database is not active,
no identifiers will be attached to output.

Separator Character
The separator character separates the symbol data from the database identifier.
- Database Identifier COukput Dizabled

Separator Character

|SP

NUL| s0H| s ET:| EOT| ENGY
ACK| BEL| BS | HT | LF | wT |
FF| cr| so si | oLE| Dol
pcz| oe3| ool Mak] svn| ETE]
CaM| EM | sue| Esc| Fs | GS |

Rs | us| sP|

Click 'Delete’ to remove charachers.
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Input 1

= Inpuk 1 Disabled
Ackive Stake Ackive Open

Input Mode

Determines the function of the Input pin.

- [ Y isabied

Active State
Reszet Counts
nlatch Dutput

Disabled
When set to Disabled, the Input pin has no impact on operation.

Reset Counts

When set to Reset Counts, a transition to the active state of the Input will cause the
scanner to reset the internal counters.

Unlatch Output

This setting is used in combination with any of the three outputs in Latch Mode 1 (Unlatch
Input # 1 Pin). A transition to the active state will clear any of the three outputs that were
previously latched.

Active State

Disabled
Active Open®

Achve Open®

Active Open
Input function is activated when input state is de-energized.

Active Closed
Input function is activated when input state is energized.
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Output 1 Parameters
Output On

Output On provides discrete signalling to host software to control external devices such
as PLCs and relays. It is useful for routing, sorting, and to prevent mis-packaging and
mis-routing.

Sets the discrete output functions for specific user-selected conditions. Allows the user to
set the conditions under which an output (or outputs) will be activated.

Note: If Output On is set to any mode containing Match or Mismatch, the transition
(switching) will only occur if Matchcode Type is enabled and Master Symbol(s) are
loaded into memory.

—|- Cukput 1 Parameters
Cukpuk On |Mismatn::h or Mo Read®

oukpuk State Wizmatch or Mo Bead®
Pulse wWidth Gu_:u:n:l Read/Match
Cutput Mode E'SEEEQ
) aRea
* Trend ,Cl,|'!a|':,.'5|5 Trend Analysiz
+| Diagnostics Diagnostic warning
+-Jukput 2 Parameters In Read Cocle
+- Output 3 Parameters Fead Cycle D ata Valid
Digabled

Mismatch or No Read

Activates discrete output when the data does not match that of the master symbol or the
symbol has not been decoded before the end of the read cycle.

Good Read / Match

Activates a discrete output when the symbol data matches the master symbol.

Mismatch

Activates a discrete output whenever the symbol data does not match that of the master
symbol.

No Read

Activates a discrete output whenever the symbol data is not decoded before the end of the
read cycle.

Trend Analysis

Typically used when successful decodes are occurring but a discrete output is needed to
flag a trend in quality issues.

Activates discrete output when a trend analysis condition is met, depending on the trend
analysis option enabled.
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Diagnostic Warning
Typically used when a discrete indication of a diagnostic condition is needed.

Activates discrete output when a diagnostic warning condition is met, depending on the
diagnostic option enabled.

In Read Cycle
Activates a discrete output when the scanner is in a read cycle.

Read Cycle Data Valid

Activates discrete output when all the data generated in the read cycle has left the scanner.
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Output State
Sets the active electrical state of the discrete output.

=|- Qutput 1 Parameters
Cutput COn Mismaktch or Mo Read
Cutpuk Skake |N|:urmall_l,l Open®

puise ickh HomalySeere
Cutput Mode Maormally Cloged

= Trend Analysis

Trend Analysis Mode Mo Read
murber of Triggers 1]
Mumber to Qutput On 1]
Decodes per Trigger 0
—|- Diagnastics
High Temperature Disabled
Service nit Disabled
Laser Current High Disabled
Laser Current Low Disabled
Low Temperature Disabled
Pulse Width

Sets the time in 10 ms increments that the discrete output remains active.

—|- Cukput 1 Pararneters

Cukpuk Cn Mismatch ar Mo Read
Cukpuk Skake Marmally Open
Pulse Width m Seconds
Cuakpuk Made Pulse
= Trend Analysis
Trend Analysis Mode Mo Read
Mumber of Triggers 0
Mumber to Qukpuk On 0
Decodes per Trigger ]
—|- Diagnoskics
High Temperature Disabled
Service Unit Disabled
Laser Current High Disabled
Laser Current Low Disabled
Low Temperature Disabled
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Output Mode
Sets the condition in which the discrete output is de-activated.
—|- Qukpuk 1 Pararneters

Cukpuk On Mismatch ar Mo Read
Cukpuk Skake Marrally Open
Pulse wWidth 50

Cutput Maode
= Trend Analysis
Trend Analysis Mode
Mumber of Triggers
Mumber ko Oukpuk On

Pulze*

Latch Made 1 [Unlatch Input #1 Pin)
Latch Mode 2 [Unlatch Oppozite Condition]
Latch Mode 3 [Unlatch Re-Enter Read Cycle]

Decodes per Trigger 0

—|- Diagnostics
High Temperature Disabled
Service Lnik Disabled
Lasetr Current High Disabled
Laser Current Low Disabled
Low Termnperakure Disabled

Pulse

This is the default mode of operation in which the programmable output is activated when
the Output On condition has been met and held active for the duration of the selected
pulse width.

Latch Mode 1 (Unlatch Input # 1 Pin)

The programmable output is activated when the Output On condition has been met and
held active until the Input # 1 Pin transitions.

Note: Input 1 must be set to Unlatch Output for Latch Mode 1 to function.

If the Output Condition is set to Read Cycle Data Valid, then the read cycle will wait for
Input 1 to unlatch the output before continuing on. This is to provide system handshake
ability despite communication channel. The read cycle data must leave all channels before
Read Cycle Data Valid will output.

Latch Mode 2 (Unlatch Opposite Condition)

The programmable output is activated when the Output On condition has been met and
held active until the opposite condition selected under Output On has been met.

For example, if No Read is enabled under Output On, the programmable output will go
active on a No Read and remain active until the opposite condition, a good read, occurs.

If the Output Condition is set to Read Cycle Data Valid, then the read cycle will continue
but every new Read Cycle Data Valid event causes the output to change state to the
opposite condition. This provides a toggle event per every read cycle output. The only
known outout state will be the on a power-on or reset. After reading begins, the state
becomes undetermined. Only the state change itself has meaning—not the absolute value.
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Latch Mode 3 (Unlatch Re-enter Read Cycle)

The programmable output is activated when the Output On condition has been met and
held active until a new read cycle begins.

Note: All of the Output On modes are inhibited when any Diagnostic Warning is active
for Output 1.

Trend Analysis

Note: Output On under Output 1 Parameters must be set to Trend Analysis for this output
to function.

Under Output 1 Parameters, expand the Trend Analysis tree.

Useful in cases where the user doesn’t want to shut down for one condition but wants to
monitor quality and read conditions.

Applies Trend Analysis settings to Output 1.

With Trend Analysis, the user can track the occurrences and frequency of mismatches,
No Reads, and the number of reads per trigger, and output the results to any of three outputs.

Trend Analysis Mode = No Read
Trigger Evaluation Period = 25 triggers (read cycles)
Number to Output On =4

In this example, the scanner will activate an output when 4 No Reads occur within a period
of 25 triggers (read cycles).
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Trend Analysis Mode

Sets the trend condition (Mismatch, No Read, Decodes per Trigger, Bad Symbol, or No
Symbol) that will activate the output.

=~ Cukput 1 Parameters

Cukpuk Cn Mismatch ar Mo Read
Cukpuk Skake Marmally Open
Pulse Width 50
Cuakpuk Mode Pulse
= Trend Analvsis

Trend Analysis Mode |N|:| Read®

Murnber of Triggers Mizmatch

Mumber to Oukput On Mo Aead”

Decodes per Trigger Decodes per Trigger

= Diagn.custics ﬁ'zdssfn n;hn'ljl

High Temperature OEa0ED

Service nit Disabled

Laser Current High Disabled

Laser Current Low Disabled

Low Temperature Disabled

Mismatch

Output will be activated when the number of mismatches equals the value entered for
Number to Output On within the trigger window selected in Number of Triggers.
No Read

Output will be activated when the number of No Reads equals the value entered for
Number to Output On within the trigger window selected in Number of Triggers.

Decodes per Trigger

Output will be activated when the number of decodes equals the value entered for Number
to Output On within the trigger window selected in Number of Triggers.

Bad Symbol

Output will be activated when the number of Bad Symbol occurrences equals the value
entered for Number to Output On within the trigger window selected in Number of
Triggers.

No Symbol

Output will be activated when the number of No Symbol occurrences equals the value
entered for Number to Output On within the trigger window selected in Number of
Triggers.
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Number of Triggers
The number of triggers to examine for the trend analysis condition.
—|- Qutput 1 Parameters

Cukput Cn Mismatch or Mo Read
Cukput Skake Mormally Open
Pulse Width 500
Cukput Maode Pulse
= Trend Analysis
Trend Analysis Mode Mo Read
Mumber of Triggers ||:| El: [0- 255]
Mumber to Qutput On i]
Decodes per Trigoer 0

Number to Output On

Example: If Number to Output On is set to 3 and Trend Analysis Mode is set to No
Read, then the output will not be activated until 3 No Reads have occurred.

Sets the number of Trend Analysis Mode events (mismatches, No Reads, or reads/trigger
as configured by Trend Analysis Mode) to occur within the trigger evaluation period
before activating the associated output.

—|- Qukput 1 Parameters

Cukput O Mismatch or Mo Read
Cukput Skake Maormally Open
Pulse Width 500
Cukput Mode Pulse
= Trend Analysis
Trend Analysis Mode Mo Read
Murmber of Triggers ]

Murmber to Cukpuk On =~ [0-258]
Decodes per Trigoer ]
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Decodes per Trigger

When set to this mode, and when the appropriate output is set to output on trend analysis,
the scanner will function in a Decodes per Trigger mode during the read cycle and the
trend analysis operation. Output will be activated based on whether or not the symbol
decode count at the end of the read cycle is less than the decodes per trigger threshold.

Note: Although this setup causes the scanner to function in a Decodes per Trigger
mode, the decode count will only be appended to the symbol data if the status of the
Decodes per Trigger command is enabled.

=|- Oukpuk 1 Parameters

Cukput Cn Mismatch or Mo Read
Cukput Skake Mormally Open
Pulse Width 500
Cukput Mode Pulse
= Trend Analysis
Trend Analysis Mode Mo Read
Mumber of Triggers 0
Mumber ko Output On 1]

Decodes per Trigger 1] 3: [0- BRR35]

Example:

Decodes per Trigger threshold: 100
100 or more decodes = No output
Fewer than 100 decodes = Output fires
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Diagnostics

Note: Output On under Output 1 Parameters must be set to Diagnostic Warning for
this output to function.

Under Output 1 Parameters, expand the Diagnostics tree.

When Diagnostic Warning is enabled, the Output On configuration has no effect. The
output will remain active as long as one of the diagnostic warning conditions is met. The
output will become inactive once it detects that there are no diagnostic warning conditions.

High Temperature
Activates output when the temperature exceeds factory-defined upper limits.

=l Oukpuk 1 Parameters

Cukput On Mismatch or Mo Read
Cukput Skake Faormally Open
Pulse Width 50
Cukput Mode Pulse
= Trend Analysis
Trend Analysis Mode Mo Read
Mumber of Triggers n
Mumber to Quktput On n
Decodes per Trigger 1]
—|- Diagnoskics
High Temperature | Disabled®
Service Unit
Laser Current High |Ena|:||eu:|
Laser Current Low Disabled
Low Temperature Disabled
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Service Unit

Allows the user to set up the output to toggle to active when the service timer has expired.
This condition will only be held for one service timer click.

Note: This feature cannot be used if the scanner is in Continuous Read.

When Service Unit is enabled, a message of up to 10 ASCII characters is sent whenever
the system detects that the service timer’s limit has been reached. The service timer is
reset at power-on, meaning that the service timer’s limit is the amount of time since last
reset. Service timer increments can be set in seconds or minutes.
- Diagnostics
Service Unik |Disa|:||eu:|“

Enabled
Laser Current High

Activates output when the laser current exceeds factory-defined upper limits.

=|- Qukpuk 1 Parameters

Cukput On Mismatch or Mo Read
Qukput Skake Marmally Open
Pulse Width 50
Cukput Mode Pulse
- Trend Analysis
Trend Analysis Mode Mo Read
Mumber of Triggers a0
Mumber ko Cukput On a0
Decodes per Trigger a
—|- Diagniostics
High Temperature Disabled
Service nit Disabled

Laser Current High Digzabled®
Laser Current Low m
Low Temperature Enabled
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Laser Current Low
Activates output when the laser current drops below factory-defined lower limits.

=|- Oukpuk 1 Parameters

Cukput Cn Mismatch or Mo Read
Cukput Skake Mormally Open
Pulse Width 50
Cukput Mode Pulse
= Trend Analysis
Trend Analysis Mode Mo Read
Mumber of Triggers 1]
Mumber ko Qutput On 1]
Decodes per Trigger ]
—|- Diagnioskics
High Temperature Disabled
Service Unik Disabled
Laser Current High Disabled

Laser Current Lo |Disa|:||ed“ j

Lows Temperature
Enabled

Low Temperature
Activates output when the temperature drops below factory-defined lower limits.

—|- Qukput 1 Parameters

Cutput On Mismatch ar Mo Read
Cutput Skake Mormally Open
Pulse Width 50
Cutput Mode Pulse
= Trend Analysis
Trend Analysis Mode Mo Read
Murmber of Triggers 0
Murmber to Oukpoak On 0
Decodes per Trigger ]
—|- Diagnastics
High Temperature Disabled
Service nit Disabled
Laser Current High Disabled
Laser Current Low Disabled

Lowe Temperature | Dizabled” ﬂ

Enabled
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Output 2 Parameters

Output 2 has the same parameters and default settings as Output 1.

—|- Cukpuk 2 Parameters
Outpuk On
Outpuk Skate
Pulse Width
Cutput Mode
= Trend Analysis
Trend &nalysis Mode
Murnber of Triggers
Murber ko Oukpuk On
Decodes per Trigoer
—|- Diagniastics
High Temperature
Service Unit
Laser Current High
Laser Current Low
Low Termperakure

Mismatch or Mo Read
Mormally Open

S0

Pulse

Mo Read
]
]
]

Disabled
Disabled
Disabled
Disabled
Disabled

Output On

Output On provides discrete signalling to host software to control external devices such
as PLCs and relays. It is useful for routing, sorting, and to prevent mis-packaging and

mis-routing.

Sets the discrete output functions for specific user-selected conditions. Allows the user to
set the conditions under which an output (or outputs) will be activated.

Note: If Output On is set to Match or Mismatch, a transition (switching) will not occur
unless Matchcode Type is enabled and a master symbol is loaded into memory.

—|- Qutput 2 Parameters
Cukpuk On
Oukpuk Skake
Pulse Width
Cukpuk Mode

+- Trend Analysis
+|- Diagnostics
+- 2ukput 3 Parameters

5-142

kizmatch ar Mo Fead®

kizmatch or Mo Read”
Good Read/Match
Mizmatch

Mo Read

Trend Analysis
Diagnostic Warning

I Read Cycle

Fiead Cycle Data Walid
Dizabled
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Mismatch or No Read

Activates discrete output when the data does not match that of the master symbol or the
symbol has not been decoded before the end of the read cycle.

Good Read / Match

Activates a discrete output when the symbol data matches the master symbol.

Note: To output on Good Read when Matchcode is not enabled, enable any output for
Match.

Mismatch

Activates a discrete output whenever the symbol data does not match that of the master
symbol.

No Read

Activates a discrete output whenever the symbol data is not decoded before the end of the
read cycle.

Trend Analysis

Typically used when successful decodes are occurring but a discrete output is needed to
flag a trend in quality issues.

Activates discrete output when a trend analysis condition is met, depending on the trend
analysis option enabled.

Diagnostic Warning
Typically used when a discrete indication of a diagnostic condition is needed.

Activates discrete output when a diagnostic warning condition is met, depending on the
diagnostic option enabled.

In Read Cycle
Activates a discrete output when the scanner is in a read cycle.

Read Cycle Data Valid

Activates discrete output when all the data generated in the read cycle has left the scanner.
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Output State
Sets the active electrical state of the discrete output.

=] Cukput 2 Parameters

Cukput On Mismatch or Mo Read

Oukput Stake | Marmally Open®

Puls ik [

Cukput Mode Mormally Clozed
Pulse Width

Sets the time in 10 ms increments that the discrete output remains active.

—|- Qukpuk 2 Pararneters
Cukpuk On Mismatch ar Mo Read
Cukpuk Skake farmally Onen
Pulse Width Im Seconds
Cukput Mode Pulse
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Output Mode
Sets the condition in which the discrete output is de-activated.

=|- Oukpuk 2 Parameters

Cukput Cn Mismatch or Mo Read
Oukput Skake Maormally Open
Pulse Width 500

Cukput Mode Pulze® j

Latch Mode 1 [Unlatch Input #1 Fin)
Latch Mode 2 [Unlatch Oppozite Condition]
Latch Mode 3 [Unlatch Re-Enter Bead Cycle]

Pulse

This is the default mode of operation in which the programmable output is activated when
the Output On condition has been met and held active for the duration of the selected
pulse width.

Latch Mode 1 (Unlatch Input # 1 Pin)

The programmable output is activated when the Output On condition has been met and
held active until the Input # 1 Pin.

Note: Input 1 must be set to Unlatch Output for Latch Mode 1 to function.

If the Output Condition is set to Read Cycle Data Valid, then the read cycle will wait for
Input 1 to unlatch the output before continuing on. This is to provide system handshake
ability despite communication channel. The read cycle data must leave all channels before
Read Cycle Data Valid will output.

Latch Mode 2 (Unlatch Opposite Condition)

The programmable output is activated when the Output On condition has been met and
held active until the opposite condition selected under Output On has been met.

For example, if No Read is enabled under Output On, the programmable output will go
active on a No Read and remain active until the opposite condition, a good read, occurs.

If the Output Condition is set to Read Cycle Data Valid, then the read cycle will continue
but every new Read Cycle Data Valid event causes the output to change state to the
opposite condition. This provides a toggle event per every read cycle output. The only
known outout state will be the on a power-on or reset. After reading begins, the state
becomes undetermined. Only the state change itself has meaning—not the absolute value.
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Latch Mode 3 (Unlatch Re-enter Read Cycle)

The programmable output is activated when the Output On condition has been met and
held active until a new read cycle begins.

Note: All of the Output On modes are inhibited when any Diagnostic Warning is active
for Output 2.

Trend Analysis

Note: Output On under Output 2 Parameters must be set to Trend Analysis for this
output to function.

Under Output 2 Parameters, expand the Trend Analysis tree.

Useful in cases where the user doesn’t want to shut down for one condition but wants to
monitor quality and read conditions.

Applies Trend Analysis settings to Output 2.

With Trend Analysis, the user can track the occurrences and frequency of mismatches,
No Reads, and the number of reads per trigger, and output the results to any of three outputs.

Trend Analysis Mode = No Read
Trigger Evaluation Period = 25 triggers (read cycles)
Number to Output On =4

In this example, the scanner will activate an output when 4 No Reads occur within a period
of 25 triggers (read cycles).
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Trend Analysis Mode

Sets the trend condition (Mismatch, No Read, Decodes per Trigger, Bad Symbol, or No
Symbol) that will activate the output.

—|- Qukput 2 Parameters

Cukput COn Mismatch or Mo Read
Cutpuk Skake Mormally Open
Pulse Width S00
Cutput Mode Pulse
= Trend Analysis
Trend Analysis Mode |Nn:| Read®
Mumnber of Triggers Mizmatch
Murnber ko Oukput On FEM
Decodes per Trigger Decodes per Trigger
Mismatch

Output will be activated when the number of mismatches equals the value entered for
Number to Output On within the trigger window selected in Number of Triggers.
No Read

Output will be activated when the number of No Reads equals the value entered for
Number to Output On within the trigger window selected in Number of Triggers.

Decodes per Trigger
Output will be activated when the number of decodes equals the value entered for Number
to Output On within the trigger window selected in Number of Triggers.

Bad Symbol

Output will be activated when the number of Bad Symbol occurrences equals the value
entered for Number to Output On within the trigger window selected in Number of
Triggers.

No Symbol

Output will be activated when the number of No Symbol occurrences equals the value
entered for Number to Output On within the trigger window selected in Number of
Triggers.
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Number of Triggers
The number of triggers to examine for the trend analysis condition.

—|- Oukpuk 2 Parameters

Cukput Cn Mismatch or Mo Read

Oukput Stake Maormally Open

Pulse Width 500

Cukput Mode Pulse

=~ Trend Analysis

Trend &nalysis Mode Mo Read
rumber of Triggers | EI: [0 - 255]
rumber to Qukput Cn n
Cecodes per Trigger 0

Number to Output On

Example: If Number to Output On is set to 3 and Trend Analysis Mode is set to No
Read, then the output will not be activated until 3 No Reads have occurred.

Sets the number of Trend Analysis Mode events (mismatches, No Reads, or reads/trigger
as configured by Trend Analysis Mode) to occur within the trigger evaluation period
before activating the associated output.

—|- Qukput 2 Pararmekers

Cikput O Mismatch ar Mo Read
Cukput Skake Marmally Open
Pulse Width 500
Cukput Mode Pulse
= Trend Analysis
Trend Analysis Mode Mo Read
mMurmber of Triggers ]

Murnber ko Oukput Cn 0 3: (0 - 255

Decades per Trigger ]
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Decodes per Trigger

When set to this mode, and when the appropriate output is set to output on trend analysis,
the scanner will function in a Decodes per Trigger mode during the read cycle and the
trend analysis operation. Output will be activated based on whether or not the symbol
decode count at the end of the read cycle is less than the decodes per trigger threshold.

Note: Although this setup causes the scanner to function in a Decodes per Trigger
mode, the decode count will only be appended to the symbol data if the status of the
Decodes per Trigger command is enabled.

—|- Qutput 2 Parameters

Cukput Cn Mismatch or Mo Read
Cukput Skake Mormally Open
Pulse Width 500
Cukput Mode Pulse
= Trend Analysis
Trend Analysis Mode Mo Read
Mumber of Triggers n
Mumber ko Qutput On n

Decodes per Trigger =~ [0-E5535]

Example:

Decodes per Trigger threshold: 100
100 or more decodes = No output
Fewer than 100 decodes = Output fires
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Diagnostics

Note: Output On under Output 2 Parameters must be set to Diagnostic Warning for
this output to function.

Under Output 2 Parameters, expand the Diagnostics tree.

When Diagnostic Warning is enabled, the Output On configuration has no effect. The
output will remain active as long as one of the diagnostic warning conditions is met. The
output will become inactive once it detects that there are no diagnostic warning conditions.

High Temperature
Activates output when the temperature exceeds factory-defined upper limits.

=l Dukput 2 Parameters

Cukput On Mismatch or Mo Read
Cukput Stake Mormally Open
Pulse Width 50
Cukput Mode Pulse
= Trend Analysis
Trend Analysis Mode Mo Read
Mumber of Triggers 0
Mumber to Qukpuk On 0
Decodes per Trigger ]
—|- Diagnoskics
High Temperature | Dizabled®
Service Unit
Laser Current High Enabled
Laser Current Low Disabled
Low Temperature Disabled
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Scanner Parameters

Allows the user to set up the output to toggle to active when the service timer has expired.
This condition will only be held for one service timer click.

Note: This feature cannot be used if the scanner is in Continuous Read.

When Service Unit is enabled, a message of up to 10 ASCII characters is sent whenever
the system detects that the service timer’s limit has been reached. The service timer is
reset at power-on, meaning that the service timer’s limit is the amount of time since last
reset. Service timer increments can be set in seconds or minutes.

—|- Oukpuk 2 Parameters
COukpuk Cn
Oukpuk Skate
Pulse Width
Cukpuk Mode
—|- Trend Analysis
Trend Analysis Mode
Mumber of Triggers
Mumber ko Qukput On
Decodes per Trigget
-~ Diagnostics
High Temperature

Service Linit

Laser Current High
Laser Current Law
Laows Temperakure

Laser Current High

Mismatch or Mo Read
Mormally Open

=]

Pulse

Mo Read
u}
u}
u}

Disabled
| Dizabled*

E nabled

Disabled

Activates output when the laser current exceeds factory-defined upper limits.

—|- Oukpuk 2 Parameters
Oukput On
Oukpuk Skate
Pulse Width
Qukput Mode
= Trend Analysis
Trend Analysis Mode
Mumber of Triggers
Mumber to Qukput Cn
Decodes per Trigger
—|- Diagrioskics
High Temperature
Service nik

urrent High
Laser Current Low
Laws Temperature

Misrnatch or Mo Read
Mormally Open

S0

Pulse

Mo Read
u]
u]
u]

Disabled
Dizabled
| Disablad*

Enabled
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Laser Current Low
Activates output when the laser current drops below factory-defined lower limits.

=|- Qutput 2 Parameters

Cukput Cn Mismatch or Mo Read
Cukput Skake Mormally Open
Pulse Width S0
Cukput Mode Pulse
=+ Trend Analysis
Trend Analysis Mode Mo Read
Mumber of Triggers 0
Mumber to Qutput On 0
Decodes per Trigoer ]
—|- Diagnoskics
High Temperature Disabled
Service nit Disabled
Laser Current High Disabled

Laser Current Low |Disal:-|ed“

Low Temperature m
Enabled

Low Temperature
Activates output when the temperature drops below factory-defined lower limits.

—|- Qukpuk 2 Parameters

Cutput On Mismatch or Mo Read
Cutput Skake Maormally Open
Pulse ‘Width 50
Cutput Mode Pulse
= Trend Analysis
Trend Analysis Mode Mo Read
Murnber of Triggers 1]
Murber ko Oukpuk On 1]
Decodes per Trigoer 0
—|- Diagniastics
High Temperature Disabled
Service Unit Disabled
Laser Current High Disabled
Laser Current Low Disabled

Low Temperature | Dizabled

E nabled
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Output 3 Parameters

Output 3 has the same parameters and default settings as Output 1 and Output 2.

—|- Qukpuk 3 Pararneters

Outpuk On
Outpuk Skake
Pulse 'Width
Cutput Mode
= Trend Analysis
Trend Analysis Mode
Mumber of Triggers
Mumber to Output On
Decodes per Trigger
—|- Diagnoskics
High Temperature
Service Unik
Laser Current High
Laser Current Low
Lo Temperature

Misrmnatch
Marmally Open
50

Pulse

Mo Read
]
]
]

Disabled
Disabled
Disabled
Disabled
Disabled

Output On

Scanner Parameters

Output On provides discrete signalling to host software to control external devices such
as PLCs and relays. It is useful for routing, sorting, and to prevent mis-packaging and

mis-routing.

Sets the discrete output functions for specific user-selected conditions. Allows the user to
set the conditions under which an output (or outputs) will be activated.

Note: If Output On is set to Match or Mismatch, a transition (switching) will not occur
unless Matchcode Type is enabled and a master symbol is loaded into memory.

—|- Oukpuk 3 Parameters

Oukpuk Skake
Pulse Width
Cukput Mode
+- Trend Anakysis
+|- Diagnoskics
+- CQuality Dutpuk
+- Symbal Position Output

Mizmatch or Ho Read”
Mizmatch or Mo Bead®
Good Read/Match
kizmatch

Mo Read

Trend Analpsiz
Diagrnostic: \Warhing

In Read Cycle

Read Cycle Data Vald
Dizabled
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Mismatch or No Read

Activates discrete output when the data does not match that of the master symbol or the
symbol has not been decoded before the end of the read cycle.

Good Read / Match

Activates a discrete output when the symbol data matches the master symbol.

Note: To output on Good Read when Matchcode is not enabled, enable any output for
Match.

Mismatch

Activates a discrete output whenever the symbol data does not match that of the master
symbol.

No Read

Activates a discrete output whenever the symbol data is not decoded before the end of the
read cycle.

Trend Analysis

Typically used when successful decodes are occurring but a discrete output is needed to
flag a trend in quality issues.

Activates discrete output when a trend analysis condition is met, depending on the trend
analysis option enabled.

Diagnostic Warning
Typically used when a discrete indication of a diagnostic condition is needed.

Activates discrete output when a diagnostic warning condition is met, depending on the
diagnostic option enabled.

In Read Cycle
Activates a discrete output when the scanner is in a read cycle.

Read Cycle Data Valid

Activates discrete output when all the data generated in the read cycle has left the scanner.
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Output State
Sets the active electrical state of the discrete output.

=|- Oukpuk 3 Parameters
Cukput Cn Mismakch

Outpuk Skate |N|:-rma||_l,l Open*
Pulse Width Mormally Open®
Cukput Mode Mormally Clozed

Pulse Width
Sets the time in 10 ms increments that the discrete output remains active.
=|- Oukpuk 3 Parameters

Cukput Cn Mismatch

Cukput Skake Mormalle Ooen

Pulse 'Width 0.500 3: Seconds

Cukput Mode Pulse
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Output Mode
Sets the condition in which the discrete output is de-activated.

—|- Cukpuk 3 Parameters

Cukpuk On Mismatch
Cukpuk Skake Mormally Open
Pulse wWidth 500

Dutput Made Pulze®

Latch kMaode 1 [Unlatch Input #1 Pin)
Latch Mode 2 [Unlatch Opposite Condition)
Latch Maode 3 [Unlatch Be-Enter Bead Cucle]

Pulse

This is the default mode of operation in which the programmable output is activated when
the Output On condition has been met and held active for the duration of the selected
pulse width.

Latch Mode 1 (Unlatch Input # 1 Pin)

The programmable output is activated when the Output On condition has been met and
held active until the Input # 1 Pin.

Note: Input 1 must be set to Unlatch Output for Latch Mode 1 to function.

If the Output Condition is set to Read Cycle Data Valid, then the read cycle will wait for
Input 1 to unlatch the output before continuing on. This is to provide system handshake
ability despite communication channel. The read cycle data must leave all channels before
Read Cycle Data Valid will output.

Latch Mode 2 (Unlatch Opposite Condition)

The programmable output is activated when the Output On condition has been met and
held active until the opposite condition selected under Output On has been met.

For example, if No Read is enabled under Output On, the programmable output will go
active on a No Read and remain active until the opposite condition, a good read, occurs.

If the Output Condition is set to Read Cycle Data Valid, then the read cycle will continue
but every new Read Cycle Data Valid event causes the output to change state to the
opposite condition. This provides a toggle event per every read cycle output. The only
known outout state will be the on a power-on or reset. After reading begins, the state
becomes undetermined. Only the state change itself has meaning—not the absolute value.
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Latch Mode 3 (Unlatch Re-enter Read Cycle)

The programmable output is activated when the Output On condition has been met and
held active until a new read cycle begins.

Note: All of the Output On modes are inhibited when any Diagnostic Warning is active
for Output 3.

Trend Analysis

Note: Output On under Output 3 Parameters must be set to Trend Analysis for this
output to function.

Under Output 3 Parameters, expand the Trend Analysis tree.

Useful in cases where the user doesn’t want to shut down for one condition but wants to
monitor quality and read conditions.

Applies Trend Analysis settings to Output 3.

With Trend Analysis, the user can track the occurrences and frequency of mismatches,
No Reads, and the number of reads per trigger, and output the results to any of three outputs.

Trend Analysis Mode = No Read
Trigger Evaluation Period = 25 triggers (read cycles)
Number to Output On =4

In this example, the scanner will activate an output when 4 No Reads occur within a period
of 25 triggers (read cycles).
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Trend Analysis Mode

Sets the trend condition (Mismatch, No Read, Decodes per Trigger, Bad Symbol, or No
Symbol) that will activate the output.

—|- Cukput 3 Parameters

Cukpuk Cn Mismatch

Cukpuk Skake Mormally Open

Pulse Width 500

Cukpuk Mode Pulse

= Trend Analvsis
Trend Analysis Mode |N-:| Read®
Murnber of Triggers tizmatch
Murnber ko Oukpuk On PEM
Decodes per Trigger Decodes per Trigger
Mismatch

Output will be activated when the number of mismatches equals the value entered for
Number to Output On within the trigger window selected in Number of Triggers.

No Read

Output will be activated when the number of No Reads equals the value entered for
Number to Output On within the trigger window selected in Number of Triggers.

Decodes per Trigger

Output will be activated when the number of decodes equals the value entered for Number
to Output On within the trigger window selected in Number of Triggers.

Bad Symbol

Output will be activated when the number of Bad Symbol occurrences equals the value
entered for Number to Output On within the trigger window selected in Number of
Triggers.

No Symbol

Output will be activated when the number of No Symbol occurrences equals the value
entered for Number to Output On within the trigger window selected in Number of
Triggers.
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Number of Triggers
The number of triggers to examine for the trend analysis condition.

—|- Oukpuk 3 Parameters

Cukput Cn Mismatch

Oukput Skake Maormally Open

Pulse Width 500

Cukput Mode Pulse

= Trend Analysis

Trend Analysis Mode Mo Read
Mumber of Triggers 3: [O- 255]
Mumber ko Qutput On 1]
Decodes per Trigger 0

Number to Output On

Example: If Number to Output On is set to 3 and Trend Analysis Mode is set to No
Read, then the output will not be activated until 3 No Reads have occurred.

Sets the number of Trend Analysis Mode events (mismatches, No Reads, or reads/trigger
as configured by Trend Analysis Mode) to occur within the trigger evaluation period
before activating the associated output.

—|- Qukput 3 Parameters

Qukput On Mismatch
Cukput Stake Mormally Open
Pulse Width 500
Cukput Mode Pulse
= Trend Analysis
Trend &nalysis Mode Mo Read
Mumber of Triggers 1]

Mumber to Quktput On 1] EI: [0- 255)

Decodes per Trigger ]
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Decodes per Trigger

When set to this mode, and when the appropriate output is set to output on trend analysis,
the scanner will function in a Decodes per Trigger mode during the read cycle and the
trend analysis operation. Output will be activated based on whether or not the symbol
decode count at the end of the read cycle is less than the decodes per trigger threshold.

Note: Although this setup causes the scanner to function in a Decodes per Trigger
mode, the decode count will only be appended to the symbol data if the status of the
Decodes per Trigger command is enabled.

—|- Qutput 3 Parameters

Cukput Cn Mismatch
Cukput Skake Mormally Open
Pulse Width S00
Cukput Mode Pulse
= Trend Analvsis
Trend Analysis Mode Mo Read
Mumber of Triggers 0
Mumber ta Qutpuk On ]

Decodes per Trigger 1] 3: [0 - BR535]

Example:

Decodes per Trigger threshold: 100
100 or more decodes = No output
Fewer than 100 decodes = Output fires
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Diagnostics

Note: Output On under Output 3 Parameters must be set to Diagnostic Warning for
this output to function.
Under Output 3 Parameters, expand the Diagnostics tree.

When Diagnostic Warning is enabled, the Output On configuration has no effect. The
output will remain active as long as one of the diagnostic warning conditions is met. The
output will become inactive once it detects that there are no diagnostic warning conditions.

High Temperature
Activates output when the temperature exceeds factory-defined upper limits.

—|- Qukput 3 Parameters

Cukput COn Mismatch
Cutpuk Skake Mormally Open
Pulse Width S0
Cutput Mode Pulse
= Trend Analysis
Trend Analysis Mode Mo Read
Mumber of Triggers 0
Mumber to Qutput On 0
Decodes per Trigoer ]
-] Diagnoskics

High Temperature Dizabled”
Service Lnit Dizabled:

Laser Current High
Laser Current Low Disabled

Low Temperature Disabled
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Service Unit

Allows the user to set up the output to toggle to active when the service timer has expired.
This condition will only be held for one service timer click.

Note: This feature cannot be used if the scanner is in Continuous Read.

When Service Unit is enabled, a message of up to 10 ASCII characters is sent whenever
the system detects that the service timer’s limit has been reached. The service timer is
reset at power-on, meaning that the service timer’s limit is the amount of time since last
reset. Service timer increments can be set in seconds or minutes.

—|- Cwkput 3 Parameters
Outpuk On
Outpuk Skate
Pulse Width
Cutput Mode
= Trend Analysis
Trend Analysis Mode
Murber of Triggers
Mumber to Qutput On
Decodes per Trigoer
—|- Diagnostics
High Temperature
Service Lnit
Laser Current High
Laser Current Low
Lowe Temperature

5-162

Misrnakch
Mormally Open
50

Pulse

Mo Read
0
0
0

Disabled
Dizabled®
Dizabled®

E nabled
Disabled
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Laser Current High

Scanner Parameters

Activates output when the laser current exceeds factory-defined upper limits.

—|- Sutpuk 3 Parameters
Qutpuk On
Outpuk Skate
Pulse Width
Cukput Mode
= Trend Analysis
Trend Analysis Mode
Mumber of Triggers
Mumber ko Qutput On
Decodes per Trigger
—|- Diagniostics
High Temperature
Service Unit
Laser Current High
Laser Current Low
Low Temperakure

Laser Current Low

Mismatch
Mormally Open
=)

Pulse

Mo Read
0
0
0

Disabled
Disabled
Dizabled®
Dizabled®

Enabled

Activates output when the laser current drops below factory-defined lower limits.

=~ Qukput 3 Parameters
Oukpuk On
Oukpuk Skake
Pulse Width
Cukpuk Mode
= Trend Analysis
Trend Analysis Mode
Mumber of Triggers
Mumber to Oukput On
Decodes per Trigger
—|- Diagnostics
High Temperature
Serwvice Unit
Laser Current High

Laser Current Low
Loww Termperature

Mismatch
Mormally Open
S0

Pulse

Mo Read
]
]
]

Disabled
Disabled
Disabled

| Disabled

E nabled
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Low Temperature
Activates output when the temperature drops below factory-defined lower limits.

—|- Cukpuk 3 Parameters

Cutput On Mismatch
Cutput Skake Maormally Open
Pulse Width 50
Cutput Mode Pulse
= Trend Analysis
Trend &nalysis Mode Mo Read
Murnber of Triggers 1]
Murber ko Oukpuk On 1]
Decodes per Trigoer 0
—|-- Diagniastics
High Temperature Disabled
Service nit Disabled
Laser Current High Disabled
Laser Current Low Disabled

Low Temperature Dizabled®

Dizabled®

E habled
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Quality Output

= Quality Cukput
Cuality Qukput Separator )
Decodes| Trigger Status Disabled
Decode Direction Qukpuk Disabled

Quality Output Separator

The separator character separates quality output data from symbol data.

=|- Quality Cukput

Cuality Qukput Separator
Decodes| Trigger Status

Decode Direckion Cukput NUL| SI:IH| ST><| ET><| EI:IT| ENﬂl

,

aCk| BEL| BS | HT | LF | wT |
FF| cr| so| s | oLE| ol
ocz2| ool ool Makl svn| ETE]
can| EM | sue| ESC) FS | GS |

s | us | ep |

Click 'Delete' to remove characters.

Decodes per Trigger Status

When Enabled, the scanner enters a state where it processes frames as configured until
the end of a read cycle, with or without a successful symbol decode. When the read cycle
ends, the scanner outputs any decoded symbol data along with the decodes per trigger count.

=1 Quality Oukput
Quality Qukpuk Separator

Decodes| Trigger Status Dizabled®

Decode Direction Cutput Dizabled®

E nabled

Decode Direction Output

When Enabled, compares the symbol decode direction to the direction specified in Output
Filter Configuration.
=1 Quality Dutput
Cuality Oukpuk Separator s
Decodes|Trigger Status Disabled
Decode Direction Cukpuk Dizabled
Dizabled®

E nabled
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Symbol Position Output

=1 Symbol Position Oukput

Fasker Status Disabled
Scan Status Disabled
Separakar Sk

Raster Status

Scan Status

When Enabled, the location of the symbol within the scan line is appended to the symbol
data output. The scan position is formatted with a leading identifier of “SP” plus two
zero-padded three digit numbers (corresponding to the first and last bar of the symbol for
most symbologies), separated by a colon. The scan position values correspond to the
configurable Laser On/Off position values in the Laser Setup command.

Example: Assume a symbol with the data “HELLO” is read when its first bar is at 25% of
the scan width and its last bar is at 85% of the scan width. The data output would be
HELLO SP025:085, assuming that no other outputs or formatting were enabled.

Separator
This character separates all other symbol information from the Scan Status data field.
= Symbaol Pasition Cukput

Raster Skatus Disabled
Scan Skatus Disabled

Separatar

|SP

NUL| soH| 5T ETx| EOT| ENG]
aCk| BEL| BS | HT | LF | wT |
FF| cr| so si| oOLE| oC1|
pC2| ocal ool Makl svN| ETE]
CaM| EM | sUB| ESC| FS | GS |

RS | us| sP|

Click 'Delete’ ta remove characters.
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'\'-'?-;;7

LA

App Mode
7

Parameters

Scanner Parameters

Click the App Mode button and then the Parameters button to display

the tree control tabs.

Then click the Matchcode tab to display the Matchcode tree control.

v

Communicatio

n ] Read Cycle | Symbologies ] Ijo Matchcode lDiagnnstics

T Replacement String

Farameters ESP VWalues
-~ Matchcode
Makchoode Type Disabled
Sequential Matching Increment
Match Skart Position 0
Makch Length 1
Wild Card *
Sequence on Mo Read Enabled
Sequence on Mismatch Disabled
Sequence Step 1
e Master Pin Disabled
- Maktch Replace Disabled
Replacement String MATCH
B [ismakch Replace |[ﬁlisaI:|IE|:|x

=l

E habled

To open nested options,
single-click the +.

scroll through the options.

To change a setting, double-click
the setting and use the cursor to

The * indicates
that the setting
is the default.

Note: Matchcode settings can also be sent to the scanner from ESP’s Terminal using
Omron Microscan’s K command format. Refer to the Matchcode section of Appendix E.
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Matchcode
Overview of Matchcode

Matchcode allows the user to store master symbol data in the scanner’s memory, compare
that data against other symbol data, and define how symbol data and/or discrete signal
output will be directed.

A master symbol database can be set up for up to 10 master symbols.

Note: Matchcode will function with multiple symbols; however, if Matchcode Type is set
to Sequential or if Trigger Mode is set to Continuous Read 1 Output, the scanner will
behave as if Number of Symbols were set to 1, regardless of the user-defined configuration.

Matchcode is used in applications to sort, route, or verify data based on matching the
specific symbol in a variety of ways as defined in this section. For example, a manufacturer
might sort a product based on dates that are embedded in the symbol.

Steps for Entering and Using Master Symbols

1. Set Trigger Mode to External Level, External Edge, or Serial Data.
2. Choose the method of symbol comparison that fits the application.
3. Define the type of output required with Matchcode setup:
a. Symbol data output
b. Discrete output
4. Select the number of master symbols required.
5. Decide how the master symbol(s) will be entered:
a. Use ESP to type master symbol data directly.
b. Send a serial command with symbol data in the form of <K231,master symbol#, data>.
c. Send a <G> (Read Next Symbol as Master Symbol) command.
d.

Enable the New Master Pin command and activate the discrete input to store the
next symbol read as the master symbol.
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Matchcode Type

Allows the user to choose the way that master symbols will be compared with subsequently
read symbols.

Note: First set Trigger Mode to External Level, External Edge, or Serial Data.
—|- Matchoode

Matchcode Type Dizabled®

Sequential Matching Dizabled:
Makch Skart Position Enabled
Match Length Sequential
wild Card "Wild Card
Sequence on Mo Read Enabled
Sequence an Mismatch Disabled
Sequence Skep 1
Mew Master Pin Disabled
Sequential

Instructs the scanner to compare symbols or portions of symbols with the master symbol.

Instructs the scanner to sequence after each match (numeric only) and compare symbols
or portions of symbols for sequential numbers.

Wild Card

Allows the user to enter user-defined wild card characters in the master symbol.

Note: If Matchcode Type is set to Sequential, the scanner will behave as if Number of
Symbols were set to 1, regardless of the user-defined configuration.

Sequential Matching

Useful in tracking product serial numbers that increment or decrement sequentially.

With Sequential enabled, Sequential Matching determines if a count is in ascending
(incremental) or descending (decremental) order.

- Matchcode
Makchoode Type Disabled

Sequential Matching Increment”

Matich Start Posikion |ncrement

Match Length
Wild Card *

Sequence on Mo Read Enabled

Sequence on Mismatch Disabled
Sequence Skep 1

e Master Pin Disabled
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Match Start Position

Match Start Position is useful in defining specific portions of a symbol for comparison. For
example, if a symbol contains a part number, manufacturing date, and lot code info, but only the
part number information is needed, set the scanner to sort only the part number and to
ignore the other characters.

Match Start Position determines the portions of symbols that will be matched by defining
the first character in the symbol (from left to right) that will be compared with those of the
master symbol, when Matchcode Type is set to Enabled or Sequential.

For example, if Match Start Position is set to 3, the first 2 characters read in the symbol
will be ignored and only the 3rd and subsequent characters to the right will be compared,
up to the number of characters specified by Match Length.

Note: Match Start Position must be set to 1 or greater to enable this feature. A 0 setting
will disable this feature.

-+ Matchcode
Makchoode Tywpe Disabled
Sequential Matching Increment
Match Start Position | [0-3000)
Makch Length 1
Wild Card *
Sequence on Mo Read Enabled
Sequence on Mismatch Disabled
Sequence Step 1
e Master Pin Disabled

Match Length
Example: If Match Length is set to 6 in a 10-character symbol, and Match Start Position
is set to 2, only the 2nd through 7th characters (from left to right) will be compared.

Defines the length of the character string that will be compared with that of the master
symbol when Match Start Position is set to 1 or greater. When Match Start Position is
set to 0, no comparison will occur.

= Matchoode
Matchcode Tyvpe Disabled
Sequential Matching Increment
Makch Start Position 0
Match Length -1 [1-3000)
Wild Card *
Sequence on Mo Read Enabled
Sequence on Mismatch Disabled
Seguence Step 1
Mews Master Pin Disabled
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Wild Card

Wild Card allows you to define a wild card character as part of the master symbol.

Entering a wild card sequence at the end of the master symbol, as in CR****, will result in
matches for symbol lengths such as CR1, CR12, or CR123, but not for CR1234. The
number of wild card characters entered must be at least one more than the total
number of symbol data characters present. You can use as many wild card characters
as required, even if the number of wild card characters exceeds the total number of symbol
data characters.

Wild cards can also be used as placeholders. For example, if you want to match the 3 in
CR358, you must enter **3***.

-~ Matchoode
Matchoode Type Disabled
Sequential Matching Increment
Match Skart Position 0
Match Lenagth 1

wild Card

Sequence on Mo Read
Sequence on Mismatch
Sequence Skep
Mew Master Pin

NUL| s0H| s ETx| EOT| ENG]
aCk| BEL| BS | HT | LF | wT |
FF| cR| so 1| OLE| D]
pc2| oc3l ool Mak| svn| ETE]
CaM| EM | sue| Esc| FS | GS |

RS | us| sP|

Click 'Delete’ to remove charachers.
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Sequence on No Read

Sequence on No Read is useful when the scanner needs to stay in sequence even if no
decode occurs.

When Sequence on No Read is Enabled and Matchcode Type is set to Sequential,
the scanner sequences the master symbol on every match or No Read. When disabled, it
does not sequence on a No Read.

—|- Matchcode
Matchoode Type Disabled
Sequential Matching Increment
Makch Skart Posikion n
Match Length 1
Wild Card *

Sequence on Mo Read |Enabled"
Sequence on Mismatch Diizabled
Sequence Skep E nabled®

Mew Master Fin Disabled

Consider the following decodes as an example of Sequence on No Read Enabled:

Master Symbol Decoded Symbol Master Symbol after Decode
001 001 002
002 002 003
003 No Read 004 (sequence on No Read)
004 004 005
005 No Read 006 (sequence on No Read)
006 No Read 007 (sequence on No Read)
007 007 008

Consider the following decodes as an example of Sequence on No Read Disabled:

Master Symbol Decoded Symbol Master Symbol after Decode
001 001 002
002 002 003
003 No Read 003 (not sequenced)
003 003 004
004 No Read 004 (not sequenced)
004 No Read 004 (not sequenced)
004 004 005
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Sequence on Mismatch

Note: Matchcode Type must be set to Sequential for this command to function.

Enable this parameter if every trigger event should have a decode and more than one
consecutive mismatch may occur. When set to Enabled, the master symbol sequences on
every decode, match, or mismatch.

Disable this parameter if every trigger event should have a decode but no more than one
consecutive mismatch may occur. When set to Disabled, the master symbol will not
sequence whenever consecutive mismatches occur.

The scanner will sequence the master to one more or one less than the decoded symbol.

Scanner Parameters

—I- Matchoode
Matchoode Type Disabled
Sequential Matching Increment
lakch Skart Position n
Match Length 1
Wild Card *
Sequence on Mo Read Enabled

Sequence on Mismatch

Sequence Skep
Mewy Masker Pin

Dizabled®
Dizabled®

Enabled

Consider the following decodes as an example of Sequence on Mismatch Enabled:

Master Symbol Decoded Symbol Master Symbol after Decode
001 001 002
002 002 003
003 abc 004 (sequence on mismatch)
004 004 005
005 def 006 (sequence on mismatch)
006 ghi 007 (sequence on mismatch)
007 007 008

Consider the following decodes as an example of Sequence on Mismatch Disabled:

Master Symbol Decoded Symbol Master Symbol after Decode

001 001 002

002 002 003

003 abc 004 (sequenced because of previous match)
004 004 005

005 def 006 (sequenced because of previous match)
006 ghi 006 (not sequenced)

006 006 007
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Sequence Step

When the master symbol is sequenced (incremented/decremented), Sequence Step
defines the magnitude of change.

= Matchoode
Matchcode Tyvpe Disabled
Sequential Matching Increment
Makch Start Position 0
Match Length 1
Wild Card *
Sequence on Mo Read Enabled
Sequence on Mismatch Dizabled
Sequence Step 1 il [1- 32768
Meww Masker Pin Disabled
New Master Pin

If Matchcode and New Master Pin are enabled and the new master pin is momentarily
connected to ground (must be held low for a minimum of 10 ms), master symbol information
will be loaded into the database based on the next read cycle that achieves a Good Read,
starting with Index 1. The Master Database will be loaded with all symbols decoded in the
read cycle as long as it does not exceed the Master Symbol Database Size parameter.

=|- Matchcode

Matchoode Type Disabled
Sequential Matching Increment
Makch Skart Posikion n

Match Length 1

Wild Card *
Sequence on Mo Read Enabled
Sequence on Mismatch Disabled

Sequence Skep 1
Mew Master Pin |Disal:n|ed“

E nabled
New Master Load Status

The new master status responds with the number of the next master position to be loaded,
where 0 represents “idle” or “no master to be loaded.”

Example: If the user has the Master Symbol Database Size set to 1, and then either
sends a <G> or toggles an active New Master Pin, the state will be 1, and prior to reading
and effectively loading position 1, the response to <KNEWM> would be <NEWM/1>. Once a
symbol has been read and loaded, the status will be cleared: <NEWM/0>.
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Match Replace

Provides a convenient shortcut for applications that need to output a predefined text
string whenever a symbol matches a master symbol.

Outputs a user-defined data string whenever a match occurs and Matchcode is

enabled.
=E [1atch Replace | Dizabled®
Replacement String Dizabled:

Enabled

Replacement String

User-defined data string that, when enabled, replaces symbol data whenever a match
occurs.

=|- Match Replace Nisahled
Replacement Skring MATCH

Mismatch Replace

Provides a convenient shortcut for applications that need to output a predefined text
string whenever a symbol does not match a master symbol.

Outputs a user-defined data string whenever a mismatch occurs and Matchcode is

enabled.
=M [Mismatch Replace Dizabled®
Replacernent Skring Dizabled®

E habled

Replacement String

User-defined data string that, when enabled, replaces symbol data whenever a mismatch
occurs.

=~ Mismatch Replace Nisahled
Replacement Skring MISMATCH
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Diagnostics

Diagnostics

‘*"i'r,;" Click the App Mode button and then the Parameters button to display

.5 |the tree control tabs.
App Mode | Then click the Diagnostics tab to display the Diagnostics tree control.

'

.:'j

Parameters +
Communicakion ] Read Cyole ] Symbologies ] I ] Matchcode  Diagnostics l
Farameters ESF Yalues

—|- Diagnostics

+- Counks (Read-anly)
+-Hours Since Reset (Read-only)
+- Laser High

+-Laser Low

+-High Temperature Threshald

e

Low Temperature Threshald .
H . ) The ™ indicates
service Message that the setting

| Disabled? is the default.
Service Message
Threshald | Enahled
Fesalutian Seconds
Izer-Defined Mame Q¥-330

| |

To open nested options, To change a setting, double-click

single-click the +. the setting and use the cursor to

scroll through the options.

Note: Matchcode settings can also be sent to the scanner from ESP’s Terminal using
Omron Microscan’s K command format. Refer to the Diagnostics section of Appendix E.
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Counts (Read-only)

= Caunks (Read-anly)
Pawet-on
Reseks
Power-on Saves
Custom Defaulk Saves

Lo Y s Y o Y

Power-On
16-bit counter that increments on scanner power-on.
Used for detecting unwanted resets caused by power supply problems or ESD transients.

Returns the number of times the scanner has been re-powered or a watchdog reset
occurs.

0 to 65,535 power-ons.

Resets
16-bit counter that increments every time the scanner is reset. Value is reset on power-on.
Used for detecting unwanted resets caused by power supply problems or ESD transients.

Resets include watchdog reset, <A>, <Z>, <Zd>, and hardware defaults. A watchdog
reset is a reset that is forced whenever the software locks up.

0 to 65,535 resets.

Power-On Saves
16-bit counter that increments every time a scanner setting is saved for power-on.

Custom Default Saves

16-bit counter that increments every time a scanner setting is saved to the customer
parameter section of flash memory.
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Hours Since Reset (Read-only)

Used as a troubleshooting tool that can help pinpoint the cause of a reset.
Records the number of hours and minutes of operation since the last system reset.

= Hours Since Reset (Read-only)
Hours ]
Minukes ]
Hours

16-bit counter that increments every 60 minutes.
Range: 0 to 23 hours.

Minutes
16-bit counter that increments every 60 seconds.
Range: 0 to 59 minutes.
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Laser High

When Enabled, a Laser High message is transmitted whenever the laser current exceeds
a factory-calibrated reference value which cannot be altered. The message repeats once
every 30 minutes until the condition is corrected.

Alerts the user to impending laser failure. (Contact Omron Microscan Service.)

Status
Allows the user to Enable or Disable the Laser High message.
= Laser High

Skatus Dizabled®

Message [izabled®

Enabled
Message
Defines the Laser High message.
= Laser High
Skatus Dizahled

|HIGH L 4 % E R
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Laser Low

When Enabled, a Laser Low message is transmitted whenever the laser current falls
below a factory-calibrated reference value which cannot be altered. The message repeats
once every 30 minutes until the condition is corrected.

Alerts the user to impending laser failure. (Contact Omron Microscan Service.)

Status
Allows the user to Enable or Disable the Laser Low message.

—|- Laser Low

Skatus | Dizabled®

Message Dizabled®
Enabled
Message
Defines the Laser Low message.
—|-Laser Low
Skatus Dizahled

|LEII|I L 4 % E R
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High Temperature Threshold

A message can be defined that will display when a user-defined High Temperature
Threshold has been reached. The message repeats once every 30 minutes until the
condition is corrected. This value is a reference to the external ambient temperature in the
environment around the scanner.

Helps ensure that the scanner is being used within its temperature specification. Also,
since hotter environments tend to shorten the life of electronics components, a user may
want to set the temperature threshold closer to the nominal temperature of 25° F.

A user can set a temperature value that when exceeded will cause a high temperature
message to be displayed. If High Temperature Threshold is set to zero, the warning
message is disabled.

Status

Allows the user to Enable or Disable the High Temperature Threshold.

= High Temperature Threshald

| Disabled*
Message [ —
Enabled
Message

The user can enter a message of up to 10-characters that will be displayed whenever
High Temperature Threshold is exceeded.

- High Temperature Threshold
Skatus Nisahled
|H I G H T E M P
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Low Temperature Threshold

A message can be defined that will display when a user-set Low Temperature Threshold
has been reached. The message repeats once every 30 minutes until the condition is
corrected. This value is a reference to the external ambient temperature in the environment
around the scanner.

Helps ensure that the scanner is being used within its temperature specification.

The user can set a low temperature value that, whenever the ambient temperature falls
below it, causes a low temperature message to be displayed. If Low Temperature
Threshold is set to zero, the warning message will be disabled.

Status
Allows the user to Enable or Disable the Low Temperature Threshold.

= Lows Temperature Threshold

Skatus Digabled®

Message [zabled®

Enabled

Message

The user can enter a message of up to 10-characters that will be displayed whenever the
ambient temperature falls below the Low Temperature Threshold.

= Lows Temperature Threshold
Skatus Nisahled
|L 0w T E M P
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Service Message

Status

When Enabled, a Service Message of up to 128 characters is sent whenever the system
detects that the service time has expired.

Dizabled®

—|- Service Message

Service Message [izabled®
Threshold Enabled

Resolution Seconds

Service Message
Allows the user to define a service message of up to 128 characters.

—|- Service Message

Skakus Nisahled

Service Messan SERVICE

Threshald RIN]

Resalution Seconds
Threshold

Allows the user to determine the length of time until the service message will be sent.

—|- Service Message

Skakus Disabled
Service Message SERVICE
Threshold 300 -+ [1-65535)
Resalution Seconds
Resolution

The service timer has a resolution field for setting up the timer increment. Options are
increments of seconds or minutes.

—|- Service Message

Skakus Disabled
Setvice Message SERVICE
Threshold 300

Resolution Seconds®

Seconds®
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User-Defined Name

User-Defined Name allows the user to enter any combination of ASCII characters to
identify the scanner.

User-Defined Mame X - 3 7 i}
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Contents

=Yg a T Lo b= TR TATATa e (o 1T 2 6-2
T Vo 6-3
7T o Lo RN 6-4
1Y =T (o 1= SRS 6-5
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This section describes the multiple functions of ESP’s Terminal interface.
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Terminal Window

Terminal Window

:’

Terminal ~ Click this button to display the Terminal view.

Copy, paste, save Type text here to Terminal Type serial
find matching text screen commands
[ in the Terminal here.
window.
— Clear screen

E5R ESP - Untitled

File Mode|l Options Comnect ‘iew Terminal| Help

S| &% P 5y 2 B8

EZ Mode | Autoconnect Switch Madel Parameters  Sekup Terminal Ukilities

M j Send |

Macros listed

on this bar .
Click on Macros arrow to Add Macro, Click on desired

Remove Macro, or Edit Macro. Macro to run.

Mext Row = Read Rate percent = Read Rate decodefsec = End Read Rate - Calibrate = Save bonowram = Default Scanner = Reset =

For Help, press F1, ECRNECTEDIN Point-to-Point  [COML [115.2K M8t L
—_—

The Terminal interface allows the user to send serial commands to the scanner by using
macros, by copying and pasting, or by typing commands in the Send text field.

The Terminal also displays symbol data or information from the scanner.
Right-clicking on the Terminal screen displays a menu of additional options.

6-2 QX-870 Industrial Raster Scanner User Manual



Terminal
Find

The Find function allows the user to enter text strings to be searched for in the Terminal.

For example:
1. Type “ABC” into the Find box.
? B B & Find|aec d

2. Press Enter.
The first instance of “ABC” will be highlighted in the Terminal window.

3. Click the Find button to the left of the text field to locate additional instances of “ABC”.

QX-870 Industrial Raster Scanner User Manual 6-3



Send
Send
The Send function allows the user to enter serial commands and then send them to the scanner.
1. Type the command into the Send box.

) -2 5 'ﬁ

Parameters Setup Terminal LIkilities

Send |«::@:=— ﬂ

2. Press Enter.
3. Click the Send button to the left of the text field to send the command additional times.
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Terminal
Macros

Macros can be stored in a macro selection bar, edited in a separate window, and executed
by clicking on the macro name.

Default Macros

Add Macro

Mgk Row |+ Bart Mumber = Checksum = Disable Scanning = Enable Scanning 1 Exit Read Cyicle
FD?(HEHZI, press F1, *

\
‘ Click on the first arrow here to see Add
Click on Next

Macro or Default Macros. Click on subsequent
Row to see the When macros are defaulted, the entire arrows to edit macros.
next row of macro set is restored to the original
macros

macro commands.

Click a macro button to execute it in the Terminal.
If the macro is a command, it is sent to the scanner at the same time that it is displayed.

Editing a Macro
Click the arrow next to any macro and select Edit to display the following dialog:
Macro Entry g]

b acro Mame: |Fiea|:| F ate percent

b acra Value: |{ C il =

] | Cancel

Edit the macro value or type a new Macro Name in the text field provided and define it in
the Macro Value field. Click OK to save the entry.
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Terminal Window Menus

Terminal Window Menus

Right-click on the Terminal window to display the following menu:
» Copy selected text to clipboard.

Copy
Paste » Paste from Terminal or other text.
» Clear all text in Terminal window.
Clear » Select All text in the Terminal window.
Select Al » Save... brings up a Save As dialog.
Save... » Change Font... of text in Terminal; brings up a Font dialog.
+ Change Echo Font... to change typed text; brings up a Font
Change Font... dialog.
“hange Echa Fant... » Enable Echo enables Echo text (typed by user).
Enable Echo » Change Background Color of Terminal window.

ch E dicalr » | ¢ Non-Printable Characters allows the user to hide non-printable
ange Background Color characters, or to show them in Standard or Enhanced format.

» Default Settings returns all the above settings to default.

» Keyboard Macros allows the user to create new keyboard
macro commands that can be sent from function keys (F2, F4, F5, etc.)

Mon-Printable Characters  #
Default Settings

keyvboard Macros, ..

Terminal Dropdown Menu

The dropdown Terminal menu has Capture Text, Save Current Text, Send File, Find
Next, and Find Previous functions, as well as the same functions defined above.

Terminal

» Capture Text... allows the user to append data in

Capture Text... real time to a text file. While in operation, the text file

Sawve Current Texk, .. cannot be opened. Pause interrupts the capture flow
and Stop ends the flow and opens the file.

Change Font... + Save Current Text... saves all text in the Terminal

Change Echa Font... window to a text file.

Disable Echo » Find Next searches for a user-defined section of text

in the Terminal.

Ch E d Col . . . .
angn.a ackground Color * Find Previous operates in the same way as Find
MNon-Printable Characters y Next, but searches backward through Terminal text.

Defaul Settings

-

Find Mexk F3
Find Previous Shift+F3

kevboard Macros, ..

6-6 QX-870 Industrial Raster Scanner User Manual



I / Utilities

Contents

Serial Utility COMMENAS ......cooiiiiiiii e 7-2
REAA RALE ... et e et e e et e e e e e e e e e et aaaeeaerrra————— 7-4
(0701011 (1 £SO 7-6
(B LYY ol @] o1 (o ] IR 7-8
Differences from DEfAUIL...........ooo i e e e e e e e e e e e e e e e e e ee s 7-9
MaSEEr DAtADASE ..... .ot ———— 7-10
[T To 1 c= T == o T [ SR 7-16
T 01V YO 7-17
DEfAUI/RESEI/SAVE. ...ttt e e e e e e e e e e e e e e e e e e se e sssbsssaereeeeas 7-20
Scanner Status REQUESTS .........uiiiiiie ettt a e e a e e 7-22
Other Serial Utility COMMANGS .......ooiiiiiiiiiiei et 7-23
[0 o1STo Lo [=To I 1Y [T o U 1= 7-28

This section explains the function and purpose of serial utility commands, which are
generally performed during scanner operation.
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Serial Utility Commands
Serial Utility Commands

Note: For a list of all K commands, see Serial Commands.

Type Command Name
<C> Enter Decodes/Second Test
<Cp> Enter Decode Percent Test
Read Rate <J> Exit Decodes/Second and Decode Percent Tests
<al> PDF417 Information
<N> No Read Counter
<0> No Read Counter Reset
<T> Trigger Counter
Counters <U> Trigger Counter Reset
<V> Good Read/Match Counter
<W> Good Read/Match Counter Reset
<X> Mismatch Counter
<Y> Mismatch Counter Reset
<L1> Programmable Output 1
<L2> Programmable Output 2
Device Control <L3> Programmable Output 3
<I> Disable Scanner
<H> Enable Scanner
<G> Store Next Symbol Read to Database Index 1
Master Database <Gn> Store Next Symbol Read to Database Index n
<NEWM> New Master Load Status
<#> Display All Firmware Part Numbers
<#a> Display Application Code Part Number
<#b> Display Boot Code Part Number
Part Number / <#f> Display FPGA Code Part Number
Checksum <I> Display All Available Firmware Checksums
<la> Display Application Code Code Checksum
<lb> Display Boot Code Checksum
<If> Display FPGA Code Checksum
<Z> Save Current Settings for Power-On
<Zc> Save Current Settings as Customer Default
Parameters for Power-On
Default/Reset/Save <Zrc> gg\?vzll_%%stomer Default Settings and Save for
<Zrd> Recall Omron Microscan Default Settings and Save
for Power-On (Will not default “sticky settings”)
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Utilities

Recall Omron Microscan Default Settings and Save

<Zrdall> . o o,
for Power-On (Will also default “sticky settings”)
Default/Reset/Save <A> Reset (Will not save for power-on)
<Arp> Reset and Recall Power-On Parameters
<Arc> Reset and Recall Customer Default Parameters
<Ard> Reset and Recall Omron Microscan Default Parameters
<K?> All Status Request
<K?7?> All Descriptor Status Request
<K?#> All Range Status Request
gg::xtrc?;?rt]umsan ds <Knnn?> Single Status Request
<Knnn??> Single Descriptor Status Request
<Knnn?#> Single Range Status Request
<Knnnd> Default Customer Parameter
Embedded Menus <D> Enter Embedded Menus
. . <@CAL> Calibrate without Menu
Qther Serial Utility <@ Calibrate with Menu
<BCCFG> Enter Bar Code Configuration
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Read Rate

Read Rate

ﬁ Click the Utilities button and then the Read Rate tab
Likilities to display the Read Rate view.

ESE ESP - Untitled

File Model Options Connect  Wiew Help
- = : ==
E & oy = 1 L—
2 ® W9 ER A ‘

EZ Mode  Autoconnect  SendfRecy  Switch Model Parameters Setup Terminal Lkilitigs

Read Rate lCounteml Device Control] Differences] MasterDataba&e] Digital Bar Code] Firmware]

To see the number of decodes per second,
click the Decodes/sec radio button and
then the Start button.

To see the percentage of decodes, click
the Percent radio button and then the Start
button.

~
Percent __? Clear Output

To end a Read Rate test, click the Stop
button (the Start button becomes a Stop
button during an active Read Rate test.)

Read Rate information is displayed in
the lower portion of the Utilities view.
Serial commands can also be sent to
the scanner from this screen.

EORMECTEDIN Poirt-to-Point  [CoMy

For Help, press F1.

Important: When Read Rate is enabled, the Configuration Database is not active,
regardless of how the scanner is configured.
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Utilities
Read Rate Serial Utility Commands

Enter Decodes / Second Test

Sending <C> instructs the scanner to transmit the decodes per second and symbol data
(if any). The decode rate can vary dramatically due to the angle and location of the symbol
in relation to the field of view. This test is very useful in aligning and positioning the scanner
during setup.

Enter Decode Percent Test
Sending <Cp> instructs the scanner to transmit the percentage of decodes and any
decoded symbol data.

End Decodes / Second and Decode Percent Tests
Sending <J> ends both the Percent test and the Decodes/Second test.

PDF417 Information

Sending <a1> causes PDF417 data that is decoded in a triggered read cycle to be prefaced
with information about the symbol’s level of error correction (error correction level n),
number of rows (n rows), number of columns (n columns), number of informative code
words (n code words), and number of data bits (n data bits). This feature can be disabled
by sending <a1> again.

QX-870 Industrial Raster Scanner User Manual 7-5



Counters

Counters

Ltilities

Counter commands can be a numeric value from 00000 to 65535. After reaching the
maximum numeric limit of 65535, an error message will be displayed and the counter will
automatically roll over and start counting again at 00000. To obtain the cumulative total of
counts after the rollover has occurred, add 65536 per each rollover (the scanner does not
keep track of the number of rollovers) to the current count.

Note: All counter values will be lost if power is recycled to the scanner, or if the scanner

Click the Utilities button and then the Counters tab

to display the Counters view.

receives a Reset or Save command.

Click the Request button to display the appropriate count or Clear to set the counter to zero.

Request Al Clear Al
Fequest | Clear | Trigger I—
Request | Clear | Good Read: l—
Fequest | Clear | Naread: I—
Request | Clear | Wismatch: l—

Fiead Fate Counters | Device I:u:untn:ul] Differences] MasterDatabase] Drigital Bar I:u:ude] Firrnware

Trigger, Good Read, No
Read, and Mismatch
counters can be
requested and cleared
simultaneously (Request
All and Clear All buttons)
or individually (Request
and Clear buttons to the
left of each item).
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Utilities
Counters Serial Utility Commands

No Read Counter
Sending <N> displays the total number of No Reads that have occurred since the last
reset.

No Read Counter Reset
Sending <O> sets the No Read Counter to 00000.

Trigger Counter
Sending <T> displays the total number of triggers since the last reset.

Trigger Counter Reset
Sending <U> sets the trigger counter to 00000.

Good Read / Match Counter (or Good Read Counter)

Sending <V> displays the total number of good reads matching the master symbol, or, if
Master Symbol is not enabled, the number of good reads since the last reset. This
counter is always enabled, but will only work as a match count when Master Symbol is
enabled. If Master Symbol is not enabled, this counter records the number of good reads.
This count can be requested at any time.

Good Read / Match Counter Reset
Sending <W> sets the Match Counter to 00000.

Mismatch Counter

Sending <X> displays the number of decoded symbols since the last reset that do not
match the master symbol.

Mismatch Counter Reset
Sending <Y> sets the Mismatch Counter to zero.
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Device Control

Device Control

ﬁ Click the Utilities button and then the Device Control tab
Ukilities to display the Device Control view.

Fead Fiate] Counters  Device Conbrol Differences] MasterDatabase] Drigital B ar Code Firmware]

of the host connector. The buttons in

Outputs
Output 1 Pulze | Output 2 Pulze | Output 3 Pulze |
Extraz The Output 1 Pulse, Output 2
Pulse, and Output 3 Pulse buttons
Disable Peader | & and Mator Off | activate the link between the + and —

the Extras section can Disable or

Enable Beader | S and Matar On | Enable the reader, or deactivate and
reactivate the motor.

Device Control Serial Utility Commands
Output 1 Pulse

Sending <L1> activates the link between Output 1 (+) and Output 1 () of the host connector
(regardless of Master Symbol or Output 1 status).

Output 2 Pulse

Sending <L2> activates the link between Output 2 (+) and Output 2 (-) of the host connector
(regardless of Master Symbol or Output 2 status).

Output 3 Pulse

Sending <L3> activates the link between Output 3 (+) and Output 3 (-) of the host connector
(regardless of Master Symbol or Output 3 status).

Disable Reader

Sending <I> will turn the scanner OFF, end the current read cycle, and will not allow the
scanner to enter another read cycle until turned ON. This feature is useful during extended
periods of time when no symbols are being decoded, or the scanner is being configured.
Disabling the scanner will not affect any commands that have already been downloaded.

Enable Reader
Sending <H> will turn the scanner ON and allow it to enter read cycles.
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Utilities

Differences from Default

Likilities

Click the Utilities button and then the Differences tab
to display the Differences from Default view.

Clicking the Differences from Default button will cause ESP to check all stored configuration
settings and compare them to default settings. All settings that are different than default
will appear in the left column (shown below), and descriptions of those settings will appear
in the right column.

Click this button for a list of ESP Click Generate Barcode to display the Bar Code
configuration settings that are Dialog. Then create configuration symbols containing
different than default settings. the required configuration commands.
FRead Rate Enunters] Device Control - Differences | M aster Database] Digital Bar Code | Firmware
Qifferevnces from Default | Generate Bar Code |

k200,33 tode [External Edge]

k220,50 Read Cycle Timeout [50]

kA7 dh 2 Code 128 [Edge to Edge]

<kRE10.3: Qutput On [Mo Read)

k8111 Qutput On [Good Read/Match)

<kB12.2> Cutput On [Mizmatch)

ﬁavF Bz | Send an‘d Save Send to Beader +—‘

Send configuration settings to
the scanner without saving by
clicking Send to Reader.

i A

Click Save As to save the Send configuration settings to the
report as plain text or a scanner and save in ESP by clicking
tab-delimited text file. Send and Save.

 To create a symbol containing any of the command settings in the table, click Generate

Barcode

» To save the Differences from Default report, either as plain text or as a tab-delimited
text file, click Save As.

» Click Send and Save to send the settings to the scanner and save them, or Send to
Reader to send the settings without saving them.

Important: To use Differences from Default, connect to the scanner and Receive
Reader Settings via the Send/Recv button on the toolbar.
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Master Database

Master Database

Ltilities

Important: The Master Database is used for all Matchcode modes except Sequential

and Wild Card, both of which use Master Database Index # 1.

Master Database Overview

Used where more than one master symbol is required, as in a Multisymbol setup, for
matching and other Matchcode operations.

Allows the user to define up to 10 master symbols as the master symbol database, which
can be entered by keyboard, scanned in, displayed, or deleted by serial or ESP commands.

1. Click the Master Database tab.

a b~ WN

. Enable Matchcode Type.
. Set the Master Symbol Database Size.
. Select the database index in which the master symbol will be entered.
. Do one of the following to enter master symbol data:

a. Double-click the index row to type data directly into the index.

Click the Utilities button and then the Master Database tab
to display the Master Database view.

b. Click the Read Symbol into Selected Index to enter the next decoded symbol.

Set Master Symbol
Database Size here.

Loads the next symbol decoded
into the selected index.

7-10

Master Symbol
[ratabase Size

W Matcheode Type Read Symbol into Selected Index |

Receive Reader's D?tabase | Send Database to Reader *7

Fead Hate] Counters] Device Conlrol] Differences  Master Databaze || Digital Bar Code] Firmware]

Index | Master Spmbol Drata *

e L) R

Master Symbal 1
Master Synibol 2 Loads the scanner’s saved
M azter Spmbal 3
M azter Spmbal 4
Master Syrmbal 5

master symbols into ESP.

Double-click a row to enter data into popup text box.

Caution: Since the total number of characters avallable for the master symbal databaze
i limited, changes to the Master Symbol Databasze Size will re-allocate the number of

characters available for each master symbol and could cause existing master
zymbolz to be deleted. See manual for details.

Saves the
database to
the scanner.
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Utilities

Master Symbol Database Size

Master Symbol Database Size allows the user to select 1 to 10 master symbols for the
master symbol database.

b azter Sombol
Databasze Size

W Matchcade Tupe Read Symbaol into Selected [ndex |

5 .
? Receive Reader's D atabase Send Databaze to Reader |

Set Master Symbol
Database Size here.

Important: Since the total number of characters available for the master symbol database
is 3000, changes to the Master Symbol Database Size will re-allocate the number of
characters available for each master symbol and could cause existing master symbols to
be deleted (except master symbol #1, unless it also exceeds the size limitation).

The table below specifies the maximum number of characters available to each symbol
according the number of master symbols defined, from 1 to 10.

Master Symbol Maximum
Number Characters
#1 3000
#2 1500
#3 1000
#4 750
#5 600
#6 500
#7 428
#8 375
#9 333

#10 300
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Master Database

Enter Master Symbol Data
Allows the user to enter master symbol data for any enabled master symbol index number
(1 to 10), provided the total number of characters does not exceed the maximum allowed.
Enter data for 1 to 10 master symbols.
Caution: If no data is entered, the existing data will be deleted.
1. Open the Utilities menu.
2. Set the number of master symbols to be created in Master Symbol Database Size.
3. Double-click on each master symbol number in the table, type master symbol data in
the popup dialog that appears, and click OK.

4. When all master symbol data has been entered, click the Send Database to the
Reader button.

b azter Symbaol i
Databaze Size W Matchcode Type Read Spmbal inta Selected Index |

5 =

Receive Reader's D atabase | ‘ Send Database to Reader |

[ndes | tazter Sumbol D ata |

Magter Spmbal 1
Master Sprnbal 2
Mazter Symbal 3
Mazter Spmbal 4

L B Sl SRR N

Master # 5 Symbol Data

[

Master Symbol 5 <@ Enter master symbol data in this field.

(] | Cancel
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Request Master Symbol Data

Utilities

Returns master symbol data for any enabled master symbols from 1 to 10.

1. Click the Utilities button and the Master Database tab.
2. Click the Receive Reader’s Database button.

b azter Syrbol

D atabasze Size W Matchzode Tope

Read Symbal inta Selected Index |

F =

‘ Recerne Reader's Databaze | Send D atabase to Reader

Read Next Symbol as Master Symbol

After the size of the database is set, the scanner can read the next symbol as the master

symbol for any given master symbol number.

<Gmaster symbol number>

To store the next symbol decoded as master symbol # 1, send:
<G> or <G1>.

To store the next symbol decoded as the master symbol for any other master symbol

database number, send:
<Gmaster symbol number [1-10]>.

For example, <G5> will cause the next symbol read to be entered as master symbol # 5.

In the Master Database tab,

1. Select the master symbol index number in which new symbol data will be stored.

2. Click the Read Symbol into Selected Index button.

b aster Spmbol

Databaze Size [v Matchoode Type

‘ FRead Symbol into Selected Index |

] :
Send Databasze to Reader

Receive Reader's D atabaze |

Caution: If an index with existing data is selected, that data will be overwritten by the

new decoded data when this command is used.
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Master Database

Request New Master Status

Informs the user when a new master symbol is pending and which position it is in.
Returns the position in the master symbol database that will be loaded on the next read.
Send the <NEWM> command from ESP’s Terminal.

The scanner returns: <NEWM/next master to load>

Once a symbol has been read and loaded, the status will be cleared and the response will
be <NEWM/0>.
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Utilities
Delete Master Symbol Data

Master symbol data can be deleted using ESP.
1. Click the Utilities button to access the master symbol.
2. Click the Master Database tab and double-click the symbol number to be deleted.
3. Delete text and click OK.

M azter Symbol i
Databaze Size [ Matchcode Type Read Symbol inta Selected Index ‘

5 =
|

Receive Reader's Databaze Send Database to Reader

Index | Mashter Symbol Data |
Maszter Symbal 1
Maszter Symbal 2
kaster Symbol 3
Master Symbol 4

Master # 5 Symbol Data

N f D0 o —

x|

Delete text in thiz field.

ak | Cancel
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Digital Bar Code

Digital Bar Code

ﬁ Click the Utilities button and then the Digital Bar Code tab
Ukilities to display the Digital Bar Code view.

Click the Digital Bar Code tab and the Start button to view a digitized representation of
the symbol in front of the scanner.

QD Start ‘

This routine is useful for conveying a sense of the symbol’s readability and graphically
indicating bad or unreadable portions of symbols or extraneous “noise”. A green waveform
indicates a decoded symbol; a red waveform indicates an undecoded symbol or other object.

The red triangles represent the width of the scan beam relative to the symbol. The upward
pointing arrows indicate the symbol’s quiet zone.

Fiead Hate] Cnunlers] Device Eontrol] Differences] Master Databaze Digital Bar Code lFirmware]

Q Start J— targinz /]\

. Zoarn Dot Zonrm [n Lazer Framing ﬂ
Symbol Information

Zoom In / Zoom Out

Increase the zoom level by sliding the Zoom lever to the right. It may be necessary to
scroll right or left to view the symbol’s waveform in its entirety.

Read Hate] Cnunlers] Device Eontrol] Differences] Master Databaze Digital Bar Code lFirmware]

DT

T T
@ st —J Margins | 7T
Zoom Jut Zoom In Lazer Framing ﬂ

Symbaol Information
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Utilities

Firmware
ﬁ Click the Utilities button and then the Firmware tab
Ukilitie:s to display the Firmware view.

Fiead Fiate] El:uuntersl Device I:l:untrl:ull Differences] MasterDatabase] Digital Bar Code  Firmware

Firmware pdate

|4pp Code ~| ‘ Start...

Firrnweare Y erification

|,.-:-.,pp Code j Request Part Mo. | |

|,.f_-.,pp Code j Request Checksum | |

Firmware Update

Firmware Update is used to download application code to the scanner. Application code
versions are specific to the scanner. Consult with a sales representative before downloading
application code. If needed, application/boot code in the form of a *.mot file can be
requested.
To download application code:

1. First, be sure that the scanner is connected to the host computer.

2. Apply power to the scanner.

3. In the Firmware Update dropdown menu, select App Code. This will open a dialog
that allows the user to browse for the application code file.

4. Navigate to where the application code file (a *.mot file) is located on the host computer.
5. Allow approximately a minute for firmware to download.

As the application code begins to download, the scanner will be silent, the LEDs wiill
flash intermittently, and a progress indicator at the bottom of the ESP window will
show when the download is complete.

Caution: Do not interrupt power or disconnect the host cable while download is in progress.
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Firmware
Firmware Verification

Request Part Number
Send a request to the scanner for application code, boot code, or FPGA code part numbers.
1. Click the Firmware tab.

2. Select App Code, Boot Code, or FPGA Code from the dropdown menu to the left of
the Request Part No. button.

3. Click the Request Part No. button to see the part number displayed in the text field
to the right.

Firrnware ‘erification

|.-'1'-.|:||:| Code j ‘ Fequest Part Mo, |

|.-'1'-.|:||:| Code j Request Checksum | |

Request Part Number by Serial Command
* When <#> (a request for all product part numbers) is sent, the scanner returns:
<#b/BOOT_P/N><#a/APP_P/N><#p/PROFILE_P/N>.

* When <#a> (a request for the application code part number) is sent, the scanner returns:
<#alAPP_P/IN>.

* When <#b> (a request for the boot code part number) is sent, the scanner returns:
<#b/BOOT_P/N>.

* When <#f> (a request for the FPGA code part number) is sent, the scanner returns:
<#fIFPGA_PIN>.
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Utilities
Request Checksum
Send a request to the scanner for application code, boot code, or FPGA code checksums.

1. Click the Firmware tab.

2. Select App Code, Boot Code, or FPGA Code from the dropdown menu to the left of
the Request Checksum button.

3. Click the Request Checksum button to see the part number displayed in the text
field to the right.

Firnware Yenfication

|,.f_-.,pp Code j Fequest Part Mo, | |

|,.-:-.,pp Code j ‘ Request Checl.sum | |

Request Checksum by Serial Command

» When <!> (a request for all available firmware checksums) is sent, the scanner returns:
<!b/BOOT_CHECKSUM><!a/APP_CHECKSUM><!p/PROFILE_CHECKSUM>

* When <!a> (a request for the application code checksum) is sent, the scanner returns:
<la/APP_CHECKSUM>

* When <!b> (a request for the boot code checksum) is sent, the scanner returns:
<!b/BOOT_CHECKSUM>

» When <!f> (a request for the FPGA code checksum) is sent, the scanner returns:
<!f/[FPGA_CHECKSUM>
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Default / Reset / Save

Default / Reset / Save

Understanding and controlling the scanner’s active, saved, and default settings is critical
to its successful operation.

p Serial
Function Ccmd ESP? EZ Button
. Save to Reader,
> ‘g\ Reset (Will not save for power-on) <A> Send No Save No
.g % & Reset and Recall Power-On Parameters <Arp> Send <Arp> from Terminal No
0 » 2 | Reset and Recall Customer Default ;
&wg. g Parameters <Arc> Send <Arc> from Terminal No
=35 | Resetand Recall O Mi .
o eset and Recall Omron Microscan
* | Default Parameters <Ard> Send <Ard> from Terminal No
. Save to Reader,
Save Current Settings for Power-On <Z> Send and Save No
. Save to Reader,
S SmuerSetings s Cusoner | ze> | send and Save Cuslomer | No
NS Defaults for Power-On
qg’ Press and
O Recall Customer Default Settings . hold while
n; and Save for Power-On <Zrc> Send <Zrc> from Terminal powering
o on scanner
3 Recall Omron Microscan Default
% Settings and Save for Power-On <Zrd> Send <Zrd> from Terminal No
(%) (Will not default “sticky settings”)
Recall Omron Microscan Default
Settings and Save for Power-On <Zrdall> | Send <Zrdall> from Terminal No
(Will also default “sticky settings”)

a. When right-clicking in a tree control to select Default Current Menu Settings or Default All ESP
Settings, it is important to note that only ESP settings are defaulted. To save these defaults to the
scanner itself, follow up with a Save to Reader, Send and Save command.

b. Only available in ESP if enabled in Preferences (General tab), accessible from the Options dropdown menu.

Resets

Resets (“A” commands) affect only the current settings (active memory) and are not saved
for power-on.

Saved for Power-on

Power-on parameters (“Z” commands) are saved to NOVRAM and recalled and loaded
into current parameters when power is cycled to the scanner or the <Arp> command is
issued.

Defaults

Defaults are Omron Microscan firmware settings or saved customer settings that can be
recalled, either by software or hardware reset.
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Utilities
Customer Default Parameters

Customer default parameters (saved by <Zc>) are the same set of parameters as power-on
parameters but are saved in a different, isolated section of NOVRAM. This allows a user
essentially to create a back-up set of parameters that can be recalled in the event that the
current parameters or power-on parameters have been accidentally changed or are no
longer desired.

It is important to note that a hardware default does not affect customer default parameters.
For example, a user that has inadvertently changed communication settings and saved
them with a <Z> command, may not know the correct settings or have the capability to
communicate within those settings. By first doing an EZ Button default to restore the known
Omron Microscan defaults, the user can then recall the previous customer-saved settings with
an <Arc> or <Zrc> command.

Restore Customer Defaults

Use the EZ Button to default the scanner by holding it down while applying power to the
scanner (if this feature is enabled).

Omron Microscan Default Parameters

Omron Microscan default parameters are contained in the firmware and cannot be changed.

Software Defaults

Omron Microscan default parameters can be recalled (loaded into current settings) with the
<Ard> command or recalled and saved for power-on with the <Zrd> command.

Restore Omron Microscan Defaults

If a software default and reset is not possible, it may be necessary to reset the scanner by
shorting (connecting) specific pins. This procedure has the same effect as the <Zrd>
software command.

Important: For this reset to occur, this command must be executed within 60 seconds of a
power-on or a reset.

* Apply power to the scanner.
* Locate default pin and ground.
* Momentarily connect these wires (or pins) and listen for a series of short beeps.

» Within 3 seconds, connect them again. A longer beep should be heard. If not, repeat the
process.

Default on Power-On

Use the EZ Button to default the scanner by holding it down while applying power to the
scanner (if this feature is enabled).
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Scanner Status Requests

<K?> All Status Request

This is the fastest way to learn the scanner’s current configuration. Sending this request
will return the current settings of all commands, starting with the lowest K command value
and ending with the highest K command value.

<K??> All Descriptor Status Request

This request will return all current descriptors for every K command, starting with the lowest
K command value and ending with the highest K command value.

<K?#> All Range Status Request

This request will return the current settings of all commands within the user-defined range,
starting with the lowest user-defined K command value and ending with the highest
user-defined K command value.

<Knnn?> Single Status Request

This request will return the value of the variables associated with the requested K command.
The request of a single entry of a database command cannot exceed the number of database
slots for the specific command.

<Knnn??> Single Descriptor Status Request
This request returns the basic functional description of all fields in the requested K command.

<Knnn?#> Single Range Status Request

This request will return the value range and storage type description of all fields in the
requested K command.

<Knnnd> Default Customer Parameter

This request will default a single K command if the command has customer-defined
parameters rather than factory-defined parameters.
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Other Serial Utility Commands

Calibration without Menu

Sending the <@CAL> command from ESP’s Terminal initiates auto-calibration without
entering the auto-calibration menu. The calibrated parameters are determined by the
settings of the Calibration Options command.

Calibration with Menu

Sending the <@> command from ESP’s Terminal enters the auto-calibration menu. The
initial state of the menu is determined by the settings of the Calibration Options command.

&
=
£

&

B
a
n
i
a

AUTO CALTBRATICN MENU [to wake changes, press appropriate key.

HENU ACTIONS: MENU SELECTIONS:
Exit Calibration He
Raster/Laser Sef

MEEEEEGEEEE

ser Power...L = MED

L7 CALIBEATION OPTIONS:
L FDF Test...K = DISAELED

e Notor Speed...U = YES  Laser Power...I = NO
go video......H = TES Laser Frawe...J = YES Sywbology.....P = YES

£z Scan | 1 1 | bic
g Rate |Notor|Gain |Track|value|Read Rate
g4 500 | 500 | 57 | 45 | 99 | 100 520 MIL

When the Auto Calibration menu is entered, or when calibration is beginning, all NOVRAM
settings that will be calibrated, manipulated during the calibration process, or configured
by the calibration menu are saved to an “initial” settings buffer:

+ AGC Mode

+ Gain

» Tracking

» Motor Speed

+ Laser On Position

 Laser Off Position

» Laser Framing Status

» Laser Power

+ Laser On/Off Status

» Raster Top Offset

» Raster Bottom Offset

* Raster Status

» Raster On/Off Status

Note: Calibration Options and symbology status are not backed up. Any changes made
to Calibration Options, or any new symbologies detected, can only be restored by cycling
power or sending a “Recall” command: <Arp>, <Arc>, <Zrd>, or <Zrc>.
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Calibration Progress Indicators

The calibration process occurs in five phases: Quick Focus, Search Pass, Focus Pass,
Medium Pass, and Fine-Tune Pass. The scanner quickly locates the configuration setup,
defines a calibration range for the parameters, and then tunes the parameters for optimal
performance.

During the calibration process, the scanner has a number of ways to communicate its

progress to the user. The following three types of feedback are the primary ways that the
scanner communicates calibration progress.

LEDs Calibration Progress

20% Search Pass in progress

20%, 40% Locate Center Focus in progress

20%, 40%, 60% Medium Pass in progress

20%, 40%, 60%, 80% Fine-Tune Pass in progress

20%, 40%, 60%, 80%, 100% Calibrated Successfully (holds for green flash duration)

Beeper/Green Flash

The beeper and green LED flash are used to indicate calibration status as shown in the
table below:

Indicator Status

2 quick beeps Calibration has started

5 quick beeps Calibration has failed

1 long beep Calibration has been completed successfully
1 sec. Green Flash Calibration has been completed successfully
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Outline of Full Auto Calibration Process

Auto Calibration runs a calibration cycle for the scanner to optimize basic symbol decoding
parameters. Focus, Gain, Shutter Speed, and Symbol Type are all configured during

Auto Calibration. To configure the operation of Auto Calibration see Calibration Options.
The calibration cycle can be entered either through ESP, serial command, or the EZ Button.

1.
. If laser power calibration is enabled, set laser power to factory default.

. If motor speed calibration is enabled, set motor speed to factory default.

. If video calibration is enabled, set gain and tracking to default.

. If symbology detection is enabled: initialize symbology detection array with current

a b~ WON

12.

13.

14.
15.

16.
17.

If laser framing is enabled, set scan line to full.

symbology status configuration; enable all symbologies (except PDF417 and Pharmacode);
symbology detection continues to operate concurrently with all remaining calibration
processes.

. Set LEDs to display 20% LED on, all others off.
. Pre-position the raster: As-Is: no change; Straight: set raster straight out; Search or

Frame: sweep the raster through full sweep angle. If a symbol is found, place raster in
the middle of the symbol. If no symbol is found, set raster straight out.

. Set LEDs to display 40% LED on, all others off.

. Perform one pass of symbology detection (100 scans are decoded).
10.
11.

Perform motor and laser calibration (if enabled).

If motor speed calibration is enabled, motor speed starts at 300 sps, and is increased
by 50 sps until 500 sps. After 500 sps, motor speed is increased by 100 sps until 1,000
sps. Motor speed calibration is limited to a maximum of 1000 sps, or motor speed is
not changed.

If laser power calibration is enabled, at each motor speed increment, laser power is
cycled between low, medium, and high power settings, or laser power is not changed.

If video calibration is enabled, and AGC is enabled (not in Fixed Gain operation),
several gain and tracking pairs are used at each motor speed and laser power combination,
or video settings are unchanged.

A “best-ever” read rate value is initialized to 0 to start the calibration process.

At each motor speed/laser power/video combination, a new read rate is acquired. The
settings used to acquire the new read rate are recorded as the new “best” if:

The new read rate is better than 95%. Go to the next motor speed.
The new read rate is greater than the best read rate. Go to the next laser power.

The new read rate is equal to the best read rate, and the motor speed is greater. Go to
the next laser power.

The new read rate is equal to the best read rate, and the laser power is less. Go to the
next laser power.

Set LEDs to display 60% LED on, all others off.
Restore user-configured video (gain and tracking) settings.
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18. Perform video calibration, (if enabled): take initial read rate at current settings; calibrate
video, select new gain and tracking; take final read rate with new gain and tracking; if
final read rate is < 2%, video calibration fails; if final read rate is > or = initial read rate,
video calibration passes and new settings take effect; if final read rate is < initial read
rate, video settings revert to pre-calibration values (this is not considered a “failure”; all
other settings calibrated by other calibration processes like motor speed and laser power).

19. Perform raster framing if the raster parameter of the calibration command is set to
“Frame”.

20. Perform laser framing, if enabled.

21. If symbology detection is enabled, update user NOVRAM with any new symbologies
detected during calibration.

Notes:

If any step in the calibration process fails, of if the user cancels calibration, the remainder
of calibration is canceled and all settings are restored to their previous state. This does not
apply to symbology status when symbology detection is enabled. Any symbols that are
decoded during calibration will be enabled, even if any other calibration processes fail or
are canceled.
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Bar Code Configuration Mode

Bar Code Configuration Mode is a way of programming the scanner by using symbols.
Bar Code Configuration Mode can be entered two different ways:

1. By forcing the scanner into Bar Code Configuration Mode by serial command
<BCCFG>.

2. By configuring one of the four EZ Button positions (Single Beep, Two Beeps, Three
Beeps, Four Beeps) to Bar Code Configuration Mode.

Once Bar Code Configuration Mode has been entered, symbols can be thought of as
serial data. Configure the scanner by printing symbols in Omron Microscan’s serial
command format. Commands are processed as if the data were streamed in through the
serial port. The scanner will acknowledge the symbol with a beep, green flash, and echo
the serial data to the host. If the command causes the scanner to produce more serial
output, such as serial verification or counter requests, the data will be routed to the host.

Bar Code Configuration Mode can be exited by any reset <A> or <Z> command as well
as a <J> or a quick press and release of the EZ Button.

The command to exit Bar Code Configuration Mode can be included as part of the
symbol. For example, try encoding <K200,4><K220,7><J> into a symbol. This configures
the scanner to enable Serial Trigger Mode, to program a new trigger to end the read
cycle, and to exit Bar Code Configuration Mode with <J>.

To end all EZ Button functions, press the EZ Button once and quickly release.
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Embedded Menus

The QX-870 contains Embedded Menus to provide easy configuration in situations where
a ESP Software may not be available or applicable.

The Embedded Menus consist of a Main Menu and a sub-menu for every group of commands.
The following example shows how a user can operate the QX-870’s Embedded Menus.
Upon connection, send a <D> command to the reader to bring up the main menu.

Main Menu

For the purpose of this example, assume the user wants to navigate to the Symbologies
menu. The user would select C from the list.

=============——==—===—=== [MAIN MENU]===============———=————=———--=
A) COMMUNICATION

B) SCANNER SETUP

C) SYMBOLOGIES

D) SCANNER I/O SETUP

E) DIAGNOSTICS SETUP

F) CONFIG IP DATABASE

G) OUTPUT ORDER FILTER

H) MATCHCODE

-- PLEASE PRESS A-H TO EDIT, ESC TO EXIT
Command Menu

The user then selects B to navigate to the Code 128 menu.
======================= [ SYMBOLOGIES] ============================
---- Code Type ------=---===-=-=-------- Status ----------
A) CODE 39 ENABLE

B) CODE 128 DISABLE

C) CODE I 2 OF 5 DISABLE

D) CODABAR DISABLE

E) UPC DISABLE

F) CODE 93 DISABLE

G) PHARMA CODE DISABLE

H) PDF417 DISABLE
————————————— Global Parameters -------------

I) Quiet Zone Status = DISABLE

J) Symbology Identifier Status = DISABLE

K) Background Color = White

-- PLEASE PRESS A-K TO EDIT, 1=MAIN MENU, 2=PREVIOUS MENU, ESC TO EXIT
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Parameter Menu

The user then selects B to configure the Fixed Symbol Length Status parameter.
[CODE 128]

A) Code 128 Status = DISABLE

B) Fixed Symbol Length Status = DISABLE

C) Symbol Length = 10

D) EAN-128 Status = DISABLE

E) Output Format = Standard

F) Application Record Separator Status = DISABLE

G) Application Record Separator Character = ,

H) Application Record Brackets = DISABLE

I) Application Record Padding = DISABLE

PLEASE PRESS A-I TO EDIT, 1=MAIN MENU, 2=PREVIOUS MENU, ESC TO EXIT |

Parameter Options Menu

At this level, the current setting and system default are both shown. The user can select
the desired option and go back to the previous menu, or press Enter or ESC to return to
the previous menu without any change to the parameter.

[Fixed Symbol Length Status]
[CURRENT] [DEFAULT]

A) DISABLE
B) ENABLE
-- PLEASE PRESS A-B TO CHANGE THE PARAMENTER, ESC TO CANCEL |

Another example of a Parameter Options-level menu is the Symbol Length, shown
below. In this menu, the user is prompted to enter a desired value in a range from 1 to 128,
and the menu shows a system default of 10. After a desired value has been entered, the
user must press Enter to confirm that the value is valid and return to the previous menu, or
press ESC to return to the previous menu without any change to the parameter. The user
could also return to the previous menu by pressing Enter when no value has been entered.

[Symbol Length]

A) Symbol Length = 10
Rang: 1 - 128
System Default: 10

PLEASE TYPE THE NEW VALUE,
NEW VALUE = |

THEN ENTER, ESC TO CANCEL
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General Specifications

Appendix A — General Specifications

Mechanical

Height: 4.59" (109 mm)
Width: 3.74" (95 mm)
Depth: 1.76" (45 mm) 2X M3X0.7

Weight: 16 oz. (453 g) Al
Environmental 1 4.20in o
Enclosure: Die-cast aluminum, IP65 1.40in [1088mm] [ 3e 6rom]
Operating Temperature: 0° to 50° [356mm] £t .
C (32° to 122° F) { .
Storage Temperature: —40° to 75° =
C (-40° to 167° F) e
Humidity: up to 90% (non-condensing) | [e36mm] [

3X Max0.7

h f

. . 3.74in
Emissions T [95mm] T

Heavy Industrial: EN 61000-6-2:2005

Radiated Emissions: EN Note: Nominal dimensions shown. Typical tolerances apply.
55022:2006 Class A 30-1000 MHz

Conducted Emissions: EN . }
55022:2006 Class A .15-30 MHz QX-870 Dimensions

Communication Interface
Standard Interfaces: RS-232, RS-422, RS-485, Ethernet

Symbologies

Standard Offering: Code 39, Codabar, Code 93, Interleaved 2 of 5, Code 128, PDF417, MicroPDF417, Pharmacode,
UPC, GS1 DataBar

Applications Standards: EAN-128, AIAG

Laser Light
Type: Laser diode
Output Wavelength: 655 nm

Beam Divergence: 0.4mrad (typ.) 7
Pulse Duration: 40~186us Déﬁgf;m?m;'&ﬂm
Maximum Power: 1.75mW CLASS 2 LASER PRODUCT
Operating Life: 50,000 hours @ 25° C 655nm _1.75mW_40~186ps
Safety Class: Visible laser: Class 2, 655 nm

Scanning Parameters

Mirror Type: Rotating, 10-faceted

Scan Rate: Adjustable from 300 to 1,400 scans per second; Default = 500

Scan Width Angle: Typically 60°

Pitch: £50° max.

Skew: +40° max.

Symbol Contrast: 25% min. absolute dark-to-light differential at 655 nm wavelength

Raster Mirror Performance: 1° - 10°: 80 sweeps per second; 11° - 20°: 60 sweeps per second; 21° - 34° (max.):
40 sweeps per second; 35° - 36° (max.): 20 sweeps per second

Protocols
Point-to-Point, Point-to-Point with RTS/CTS, Point-to-Point with XON/XOFF, Point-to-Point with RTS/CTS and
XON/XOFF, Multidrop, Daisy Chain, User-Defined Multidrop, Ethernet TCP/IP, EtherNet/IP

Discrete I/0

Input 1 (Trigger / New Master): Bi-directional optoisolated 4.5-28V rated (13 mA at 24VDC); New Master is (-) to
signal ground

Outputs (1, 2, 3): Optoisolated, 1-28V rated (Icg < 100 mA at 24VDC, current limited by user)
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QX-1 Interface Device

Mechanical
Height: .75" (19.1 mm)
Width: 2.50" (83.5 mm)
Depth: 3.15" (80 mm)
Weight: 7 oz. (200 g)

3.15”

75" 7]
19.1mm

QX-1 Dimensions
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Read Ranges

mm 200 150 100 50 0 50 100 150 200
e

040" =
. mm 2?0 1:50 190 5|0 P 5[0 190 1‘50 290
020" j:: » in. 5 0 5 o0l mm 200 150 100 50 0 50 100 150 200
015" ag 00 ‘ /25010 " \5 0 ° , 25010
D e e = o
= e Lol o]
wy 0075" 1007: -005" 100
et SRR A <o m
Low Density Medium Density High Density
Narrow Bar Width Read Range
.0075" (.191 mm) 10” to 12" (254 mm to 305 mm)
.010" (.254 mm) 7" to 15" (178 mm to 381 mm)
Low Density .015" (.381 mm) 6” to 19" (152 mm to 483 mm)
.020” (.508 mm) 5" to 22” (127 mm to 558 mm)
.040” (1.02 mm) 4” to 30" (102 mm to 762 mm)
.0075" (.191 mm) 2.5" to 5.5" (64 mm to 140 mm)
.010" (.254 mm) 1.5”to 7" (38 mm to 178 mm)
Medium Density .015" (.381 mm) 1.5” t0 8.5" (38 mm to 216 mm)
.020” (.508 mm) 1.5” to 11” (38 mm to 280 mm)
.030” (.762 mm) 17 to 12” (25 mm to 304 mm)
.0033” (.084 mm) Call Omron Microscan.
.005” (.127 mm) 4”t0 5" (102 mm to 127 mm)
High Density .0075" (.191 mm) 3.5"t0 6.75" (89 mm to 171 mm)
.010" (.254 mm) 3.25” to 8" (82 mm to 203 mm)
.015" (.381 mm) 3.25" to 9" (82 mm to 228 mm)

Read Ranges based on a Grade A Code 39 label running at 500 scans per second.
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FIS Options

QX-870

F1S-0870-0004G Industrial Raster Scanner, Low Density, Sweeping Raster, Serial
F1S-0870-0005G Industrial Raster Scanner, Medium Density, Sweeping Raster, Serial
F1S-0870-0006G Industrial Raster Scanner, High Density, Sweeping Raster, Serial
FI1S-0870-1004G Industrial Raster Scanner, Low Density, Sweeping Raster, Serial + Ethernet
FI1S-0870-1005G Industrial Raster Scanner, Medium Density, Sweeping Raster, Serial + Ethernet
FI1S-0870-1006G Industrial Raster Scanner, High Density, Sweeping Raster, Serial + Ethernet
Safety Certifications

CDRH, FCC, UL/cUL, CE, CB, RoHS/WEEE

RoHS/WEEE Compliant

©2021 Omron Microscan Systems, Inc.
All rights reserved. Specifications subject to change.

Product specifications are given for typical performance at 25°C (77°F) using grade A labels. Performance
characteristics may vary at high temperatures or other environmental extremes. Warranty—One year limited
warranty on parts and labor. Extended warranty available.
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Appendix B — Electrical Specifications

Power Requirement

9 Watts (max.), 10-28VDC, 200 mV p-p max. ripple, 270mA at
24VDC (typ.)

Default

Internally tied PWR+. Use PWR- to activate.

QX-870 Connectors

Output 2

New Master 4 1‘1 3 Default

Output 1 5\}
- .
(/_ . ) 10 Host
Output3 6 ( O | ™D
\\e .
/éf\ L

1 Trigger

2 Power

Ground 7
12
Input Common 8 ‘ 9 Host RxD

Output Common

Connector A (All Models)
M12 12-pin Plug

422/485 RxD (-)

Input ‘ 9 TXD/RTS

Common 8§

Ground 7

\4

%o
[ _ 2L g ReDICTS
422/485 RxD (

/ 2 power
422/485 TxD (

Input 1 4 3 Terminated
422/485 TXD (-)

Connector B (Serial Models)
M12 12-pin Socket

)

Pin Function Wire Color Pin Function Wire Color
1 Trigger White 1 Trigger White
2 Power Brown 2 Power Brown
3 Default Green 3 Terminated Green
4 New Master Yellow 4 Input 1 Yellow
5 Output 1 Gray 5 422/485 TxD (+) Gray
6 Output 3 Pink 6 422/485 RxD (+) Pink
7 Ground Blue 7 Ground Blue
8 Input Common Red 8 Input Common Red
9 Host RxD Black 9 TxD/RTS Black
10 Host TxD Violet 10 RxD/CTS Violet
11 Output 2 Gray/Pink 11 422/485 TxD (-) Gray/Pink
12 Output Common Red/Blue 12 422/485 RxD (-) Red/Blue

Continued next page
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QX-870 Connectors (continued)

TX (+) 7 Terminated

1
RX (-) Terminated

Terminated
2

3 Terminated

Connector B (Ethernet Models)
M12 8-pin Socket

Function
Terminated
Terminated
Terminated
TX(-)

RX (+)

TX (+)
Terminated
RX (=)

Input Common 4

Ground % 1 Power

2 Trigger

Connector T (Trigger)
M12 4-pin Socket

422/485 TxD (+) &

422/485 RxD (+) 6

Ground 7

Appendices

422/485 TXD (-)

N/C 4 3N/IC

12
N/C 8 | 9 N/C
4221485 RxD ()

Connector P/M (All Models)
M12 12-pin Plug

Pin Function Wire Color
1 N/C White
2 Power Brown
3 N/C Green
4 N/C Yellow
5 422/485 TxD (+) Gray
6 422/485 RxD (+) Pink
7 Ground Blue
8 N/C Red
9 N/C Black
10 N/C Violet
1 422/485 TxD (-) Gray/Pink
12 422/485 RxD (-) Red/Blue

Pin Function

Power

Trigger

Ground

BOIN =

Input Common

QX-870 Industrial Raster Scanner User Manual

A-7



Electrical Specifications

QX-1 Connectors

Connector T on the QX-1 Interface Device is the Trigger connector.
Connectors 1, 2, and 3 can be used to bus power and data as required by the application.

The connectors on the QX-1 interface device physically mirror those on the QX-870 scanner,
but they do not have explicit pin assignments. The QX-1 connectors take on the communications
and power roles that are assigned to them.

Input

Common 4
Ground X == — | Power
1 | Power
2 | Trigger
2 Trigger 3 | Ground
QX-1 Trigger Connector 4 | Input Common

4-pin Socket

Power Switch

Trigger Switch

——coMmi/0 .
T PoweR TRIGGER

QX-1 Wiring Diagram
Connectors 1 and 3 are 12-pin plugs, and Connector 2 is a 12-pin socket. All three
connectors can be assigned to bus power and data.
The two switches at the center of the device allow the user to route signals as needed.

The simple diagram above (also shown on the base of the QX-1) illustrates how power,
communications, 1/0, and trigger signal can be routed through the QX-1 device.
Power can be bussed between scanners and interface devices. At each location on a
network where a new power supply is added, the Power switch on the QX-1 can be
used to break power between Connector 2 and Connectors 1, 3, and T.

The Trigger signal between Connector 2 and Connectors 1, 3, and T can be broken
using the Trigger switch. This isolates trigger signals as required.
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Optoisolated Outputs

The reader has optoisolated outputs that can transfer signals from the reader to peripherals.
Outputs can be configured as either NPN or PNP, but NPN and PNP cannot be mixed in a
system, because the output common is shared by all outputs.

NPN Output for Host Input

C Host
amera Ry
mDutput 1 R
+— »inp
+Y
Output 2 %
P— » Input
— p
+V
Py mDutputS % noul
# INpu
— P
Output Common GND
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NPN Output for External Load

Camera
| '_Outpuﬂ L oad
— g’ oa
ff'T_‘
_{ ’—
R "Outputz | oad
— g(l—f : 0a .
B
— tl—i
b T :nOUtpu.lS
_‘ g" W I Lﬂad .
‘J
ﬂ"lt |+
(] )—T _—
| Output Common T -
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PNP Output for Host Input

Host
Camera
+V
mDulput 1 A > Input
[E— v
A lI;I)ulpnut 2 A > Input
[E— v
Output 3
TN qr TN : Input
Qutput Common
ol ¢ D [/
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PNP Output for External Load

Camera

| | output 1 —
—— J:( O oa
vl T_(
N T f‘oumm 2
— g(.- > Load ]
o
—{ T—o—.
1 Output 3
_( g(f W Lﬂad .‘
2
| Output Common I =
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Optoisolated Inputs

Appendices

All discrete inputs are optoisolated. Inputs can be configured as either NPN or PNP, but NPN
and PNP cannot be mixed in a system, because the input common is shared by all inputs.

NPN

Camera

-

|

*—\W—e

|

j%
—t{

y

|

—W—e

CLC

CLC

) New Master

NPHN Source

Trigger

) Input 1

Input Common

CLC = Current Limiting Circuit
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PNP Source

PNP

Camera

e

Tri
m | Trigger
 I—

New Master P’

Input 1 P_
o——1 cLe b ¢
\ 4
4 -

| GND

Ll |

| Input Common

CLC = Current Limiting Circuit
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Appendix C — Ground and Shield Considerations

Proper grounding is necessary for operator safety, noise reduction, and the protection of
equipment from voltage transients. Buildings, including any steelwork, all circuits, and all
junction boxes must be grounded directly to an earth ground in compliance with local and
national electrical codes.

ETHERNET
DEVICE

POWER
SUPPLY.
—= = —
I % : o g LTHERNET

o RS232/422/485
e | ] e 1/0
BT

MACHINE | al | MACHINE

An earth ground is provided through the cable shields and chassis of the scanner.

]

RS232/422/485
DEVICE

|

Ground Loops

Ground loops (signal degradation due to different ground potentials in communicating
devices) can be eliminated or minimized by ensuring that both the host, scanner, and their
power supplies are connected to a common earth ground.

Grounding and Isolation

Important: Mounting a QX-870 to grounded conductive material may cause communication
problems or unreliable operation. If you need to mount the reader to a bracket or plate, be
sure that a proper ground connection is available. If not, electrical isolation of the reader
should be performed. Using Omron Microscan’s Isolation Mounting Kit, P/N 98-9000038-01,
will ensure that no ground loop or other external electrical noise can occur through the
reader.

1.5 mm Nylon Washer 3.2 mm Nylon Washer

¥

Nylon

Screws ———
e
e
e

d|

y

T

1.5 mm Nylon Washer

o———F

.2 mm Nylon Washer

Mounting ———p
Bracket
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Ground and Shield Considerations

Expected Power and Ground Connections for Proper Operation

POWER

POWER

MICROHAWK INTERFACE

= In Line Filtering

3-TERMINAL
RETURH »  POWER
EARTH SUPPLY

POWER

RETURH

EARTH
{local to power source, connected
to "RETURN" at main power panel)

IF COHNDUCTIVE MOUNTING
BRACKET IS GROUNDED TO
“EARTH™ POTENTIAL, THEN
POTEHTIAL MUST BE SAME AS
“EARTH™ AT POWER SOURCE.

Notes:

2-TERMINAL
POWER
SUPPLY I

POWER.GHD

CHASSIS.GHD

@ = Shunt Filtering

COMM SGHLS
Cr

{SIGHAL.GHD}

o

MOUNTING BRACKET

» Ensure that mounting bracket “Earth” is at the same potential as power source “Earth”.
» Supply “Return” and “Earth” ground must be stable, low-impedance reference points.
» “2-Terminal Power Supply” must still provide an “Earth” connection to the scanner.
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Appendix D — Flying Lead Cordset Pinouts

Omron Microscan offers two flying leads cordsets—61-000166-01 and 61-000167-01—for
use in QX hardware configurations. The diagrams below show the correspondence of wire

colors to pins.

61-000166-01 — QX Cordset, M12 12-Pin Plug, Flying Leads
The 61-000166-01 cordset connects to QX-870 Connector B (serial) and QX-1 Connector 2.

——WHITE ( .
BROWN [ 3000+50 ) ———=
GREEN 100£20
——YELLOW
GREY

——PINK =

——BLUE

RED
——BLACK
——VIOLET
GREY-PINK
——RED-BLUE

SO0 S O L s QO R —

b — O

61-000167-01 — QX Cordset, M12 12-Pin Socket, Flying Leads
The 61-000167-01 cordset connects to QX-870 Connectors A and P/M, and QX-1 Connectors

1 and 3.

BROWN
GREEN
YELLOW

WHITE ( 3000450 ) ———

100£20

GREY
PINK

BLUE

RED
BLACK
VIOLET
GREY-PINK
RED-BLUE

OO o QoM —~|

N —=O
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Updated Pin Assignment of QX Connector T

Appendix E — Updated Pin Assignment of QX
Connector T

Problem

The trigger signal from Connector T interferes with the operation of Trigger, New Master,
and Input 1 on Connectors A and B, or across multiple scanners, if interconnected.
Cause

The Trigger and Common pins from Connector T are not connected to the correct signal
within the circuit. The standard photo sensor will signal the input common pin instead of
the trigger pin. The photo sensor signal that is switching the common line will interfere with
any inputs wired into Connectors A or B.

Original pin assignments:

Connector T/ Pin Name Photo Sensor
1 |Power Power
2 |Input Common NPN
3 |Ground Ground
4 | Trigger Jumper to Power

Note: This will only cause an issue if using Trigger, New Master, or Input 1 on Connectors
AorB.
Solution

The pin assignment of Connector T has been modified by swapping the input common
and trigger pins. The pin assignments on all other connectors remain the same.

Pin assignment modifications are highlighted:

Connector T/ Pin Name Photo Sensor
1 |Power Power
2 |Trigger NPN
3 |Ground Ground
4 |Input Common Jumper to Power

Note: Use a PNP photo sensor when the QX-870 is connected to the MS-Connect 210.
The proper configuration is shown here:

Photo Sensor

Power

PNP

Ground

Jumper to Pin 3

AW IN| -
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Part Number Transition
The following table shows the new part numbers of the affected QX-870s and QX-1s.

Appendices

Original Part Number

New Part Number

Description

FIS-0870-0001G

FIS-0870-0004G

QX-870, Low Density, Serial

FI1S-0870-0002G

FIS-0870-0005G

QX-870, Medium Density, Serial

FI1S-0870-0003G

FIS-0870-0006G

QX-870, High Density, Serial

F1S-0870-1001G

FIS-0870-1004G

QX-870, Low Density, Serial + Ethernet

F1S-0870-1002G

FIS-0870-1005G

QX-870, Medium Density, Serial + Ethernet

FIS-0870-1003G

FIS-0870-1006G

QX-870, High Density, Serial + Ethernet

98-000103-01

98-000103-02

QX-1 Interface Accessory

QX-870 Industrial Raster Scanner User Manual
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Serial Commands

Appendix F — Serial Commands

Note: For a list of utility commands such as defaults, read rate requests, device control
options, and scanner status requests, see Serial Utility Commands .

|communication |
RS-232 A <K100,baud rate,parity,stop bits,data bits>
RS-232 B <K101,status,baud rate,parity,stop bits,data bits>
RS-422 <K102,status,baud rate,parity,stop bits,data bits>
Ethernet <K126,status,IP address,subnet,gateway,IP address mode>
Ethernet TCP Ports <K127,TCP Port 1,TCP Port 2>
EtherNet/IP <K129,status>

RS-232 A Data Type

<K130,symbol data output,extra symbol information,diagnostic
output,external source processing mode>

RS-232 B Data Type

<K131,symbol data output,extra symbol information,diagnostic
output,external source processing mode>

RS-422 Data Type

<K132,symbol data output,extra symbol information,diagnostic
output,external source processing mode>

Ethernet TCP Port 1 Data Type

<K133,symbol data output,extra symbol information,diagnostic
output,external source processing mode>

Ethernet TCP Port 2 Data Type

<K134,symbol data output,extra symbol information,diagnostic
output,external source processing mode>

EtherNet/IP Data Type

<K136,symbol data output,extra symbol information,diagnostic
output,external source processing mode>

Preamble

<K141,status,preamble>

Postamble

<K142,status,postamble>

Response Timeout

<K143,response timeout>

LRC Status

<K145,status>

ACK/NAK Options

<K147,RES,REQ,STX,ETX,ACK,NAK>

Polling Mode Options

<K148,RES,REQ,STX,ETX,ACK,NAK>

Autoconfiguration Daisy Chain

<K150DAISY>

Protocol Selection

<K160,protocol,address,protocol port>

External Data Routing

<K161,mode,destination port,ambles to source,echo to
source,output at end of read cycle,output at ETX,output at timeout>

Array Communication Modes

<K162,mode,source,daisy chain i.d. status,daisy chain i.d.>

|Read Cycle

Trigger Mode / Trigger Filter Duration

<K200,trigger mode,leading edge trigger filter duration,trailing
edge trigger filter duration>

Serial Trigger Character

<K201,serial trigger character>

External Trigger State

<K202,external trigger state>

End of Read Cycle

<K220,mode,read cycle timeout>

Decodes Before Output

<K221,mode,number before output>

Multisymbol

<K222,number of symbols,multisymbol separator>

Serial Trigger Start Character

A-20

<K229,start character>
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Serial Trigger Stop Character

Appendices

<K230,stop character>

Processing Timeout

<K245,processing timeout>

Motor On/Scan Speed

<K500,scan speed>

Motor Off

<K501,motor off>

Maximum Element

<K502,maximum element>

Automatic Gain Control

<K504,gain level, AGC sampling mode,AGC minimum,AGC
maximum>

Symbol Detect Status / Transition
Counter

<K505,symbol detect status,transition counter>

Raster Framing

<K506,status,top offset,bottom offset,sweep rate,read cycle on/off>

Scan Width Enhance

<K511,status>

AGC Tracking

<K520,tracking>

Laser Setup

<K700,/aser on/off,laser framing status,laser on position,laser off
position,laser power>

| Configuration Database

Number of Active Indexes

<K252,number of active indexes,number of database cycles>

Configuration Database

<K253,index,gain,AGC mode,tracking,raster top,raster bottom,
raster speed,framing status,laser on position,laser off position,
laser power,background color>

Switch Timing <K254,switch mode,frame count/time>
| Ssymbologies |
Quiet Zone <K450,quiet zone status>

Background Color

<K451,background color>

Symbol Ratios

<K452,Code 39,Codabar,Interleaved 2 of 5>

Composite <K453,symbology status,separator status,separator>
<K454,status,ID1,status1,ID2,status2,1D3, status3,/1D4, status4,
AIAG ID5a,ID5b,ID5c, statusb, ID6,status6,ID7,status7,ID8, status8,

ID9, status9,ID10,status10,ID11,status11,ID12,status12>

Depth of Field Enhance

<K456,D0OF Enhance mode>

<K470,status,check character status,check character output status,

Code 39 large intercharacter gap,fixed symbol length status,fixed symbol
length,full ASCII set>
<K471,status, start/stop match status,start/stop output status,
Codabar large intercharacter gap,fixed symbol length status,fixed symbol

length,check character type,check character output status>

Interleaved 2 of 5

<K472,status,check character status,check character output status,
symbol length 1,symbol length 2,guard bar,range mode status>

UPC/EAN

<K473,mode,EAN status,supplementals status,separator status,
separator character,supplementals type,UPC-E as UPC-A>

Code 128 / EAN 128

<K474,status,fixed symbol length status,fixed symbol length,
EAN status,output format,application record separator status,
application record separator character,application record brackets,
application record padding,separation factor>

Code 93

<K475,mode,fixed symbol length status,symbol length>

PDF417

QX-870 Industrial Raster Scanner User Manual

<K476,status,raster sweep count,fixed symbol length status,
fixed symbol length,unused,codeword collection>
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Pharmacode

<K477,status,fixed bar count status,fixed bar count,minimum bar
count,bar width mode,direction,fixed threshold value>

DataBar Omnidirectional (RSS-14)

<K482,status>

DataBar Limited (RSS Limited)

<K483,status>

DataBar Expanded (RSS Expanded)

<K484,status,fixed symbol length status,fixed symbol length>

MicroPDF417

<K485,status,raster sweep count,fixed symbol length status,
fixed symbol length>

Symbol Reconstruction

<K496,symbol reconstruction redundancy,symbol reconstruction
effort>

|70 Parameters

Calibration Options

<K521,raster framing,video,scan speed,laser power,laser framing,
symbology>

Serial Verification

<K701,serial command echo status, serial command beep status,
control/hex output>

Beeper

<K702,status>

Quality Output

<K704,quality output separator, decodes per trigger status,
decode direction output>

Symbol Data Output

<K705,symbol data output status, when to output symbol data,
symbology identifier status>

Read Duration Output

<K706,status,separator>

No Read Message

<K714,status,message>

Bad Symbol Message

<K715,status,message>

No Symbol Message

<K716,status,message>

Input 1

<K730,input mode,active state>

Green Flash LED

<K750,green flash mode,unused,green flash duration>

Status Indicators

<K751,status,bar graph,l/O 1,//0 2>

Symbol Position Output

<K758,raster position output status,scan position output status,
separator>

Database Identifier Output

<K759,status,separator character>

EZ Button

<K770,status,default on power-on>

EZ Button Modes

<K771,single beep,two beeps,three beeps,four beeps>

Auto Framing Options

<K773,laser framing>

Trend Analysis Output 1

<K780,trend analysis mode,number of triggers,number to output
on,decodes per trigger>

Trend Analysis Output 2

<K781,trend analysis mode,number of triggers,number to output
on,decodes per trigger>

Trend Analysis Output 3

<K782,trend analysis mode,number of triggers,number to output
on,decodes per trigger>

Diagnostics Output 1

<K790,high temperature,service unit,unused,laser current high,
laser current low,low temperature>

Diagnostics Output 2

<K791,high temperature,service unit,unused,laser current high,
laser current low,low temperature>

Diagnostics Output 3

<K792,high temperature,service unit,unused,laser current high,
laser current low,low temperature>

Output 1 Parameters
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<K810,output on,output state,pulse width,output mode>
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Output 2 Parameters

Appendices

<K811,output on,output state,pulse width,output mode>

Output 3 Parameters

<K812,output on,output state,pulse width,output mode>

| matchcode

Matchcode

<K223,matchcode type,sequential matching,match start position,
match length,wild card,sequence on no read,sequence on mismatch>

Master Symbol Database Size

<K224,number of master symbols>

New Master Pin

<K225,status>

Sequence Step

<K228,sequence step>

Master Symbol

<K231,index,master symbol data>

Match Replace

<K735,status,replacement string>

Mismatch Replace

<K736,status,replacement string>

| Diagnostics

High Temperature Threshold

<K402,status,message>

Low Temperature Threshold

<K403,status,message>

Counts (Read-only)

<K406> (returns: power-on,resets, power-on saves,custom default
saves)

Hours Since Reset (Read-only)

<K407> (returns: hours,minutes)

Service Message

<K409,status,service message, threshold,resolution>

Laser Current Warning Message

<K411,laser high status,laser high message,laser low status,
laser low message>

User-Defined Name

<K412,user-defined name>

|output Format

Format Extract

<K740,output index, start location,length>

Format Insert

<K741,output index,length,hex string>

Format Assign

<K742,symbol number,status>

Output Format Status

<K743,output format status>

Output Filter Configuration

<K744filter number,symbology,length,wildcard,placeholder,
data,decode direction,database index>

Output Filter Enable

<K745,number of filters>
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Serial Command Format

Omron Microscan readers are controlled by two types of serial commands: configuration
commands and utility commands.

Rules that apply to both configuration and utility commands
» Less than ‘< and greater than >’ angle bracket characters enclose the commands.

+ Commands and data are case sensitive. Characters must be entered as upper or lower
case, as specified.

Serial Utility Commands
Serial Utility Commands are sent during operations and are not followed by <A> or <Z>.

Serial Configuration Commands (K Commands)

Omron Microscan’s serial configuration commands begin with a single “K” character fol-
lowed by a 3-digit numeric character, comma-separated command fields, and an initializing
command, as follows:

<Knumeric character,data,data,...etc.><initializing command>

An initializing command <Z> or <A> may follow the command.
« <Z> initializes the scanner’'s memory and saves for power-on.
+ <A> initializes the scanner’s memory but does not save for power-on.

For example, to enable UPC and save the change for power-on, send <K473,71><Z>,

To change Baud Rate and reset without saving changes for power-on, send
<K100,3><A>.

Serial Configuration Command Conventions
» All command fields (except the last) must be followed by a comma (without a space).

* NULL cannot be used. The characters <, >, and , can be used, but only if entered as
hex pairs (see ASCII Character Entry Modifier).

+ All fields preceding a modified field must be included.

« If there is no change in preceding fields, then commas alone can be entered in these
fields. For example, if only the last field in the following command is changing,
<K100,4,1,0,0> can be entered as <K100,,,,0>.

« All fields following a modified field can be omitted. For example, to change Baud Rate
only, send <K100,3>.
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Concatenating Configuration Commands

Commands can be concatenated (added together) in a single string. For example,
<K145,1><K220,7><K450,7><A> enables LRC, sets End of Read Cycle mode to New
Trigger, enables Narrow Quiet Zone, and resets the data buffers without saving the
changes for power-on.

Serial Command Status Request

To ensure that any command was received and accepted, send the Show Reader Status
command: <?>.

The status of a specific serial command can be requested by entering the command followed
by a question mark. For example, send <K1427?> to request the status of Postamble.

Entering Control Characters in Serial Commands

To enter control characters within a serial command, hold down the Ctrl key while typing the
desired character.

Example: To enter a carriage return and line feed (*M#J), enter <K141,1,CNTL-m CNTL-j>
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Serial Configuration Commands

The following serial commands can be entered through ESP’s Terminal to control QX-870
functions. Detailed descriptions of command parameters are available in Chapter 5,

Scanner Parameters.

Communication
RS-232 A <K100,baud rate,parity,stop bits,data bits>
RS-232 B <K101,status,baud rate,parity,stop bits,data bits>
RS-422 <K102,status,baud rate,parity,stop bits,data bits>
Ethernet <K126,status,IP address,subnet,gateway,IP address mode>
Ethernet TCP Ports <K127,TCP Port 1,TCP Port 2>
EtherNet/IP <K129,status>

RS-232 A Data Type

<K130,symbol data output,extra symbol information,diagnostic
output,external source processing mode>

RS-232 B Data Type

<K131,symbol data output,extra symbol information,diagnostic
output,external source processing mode>

RS-422 Data Type

<K132,symbol data output,extra symbol information,diagnostic
output,external source processing mode>

Ethernet TCP Port 1 Data Type

<K133,symbol data output,extra symbol information,diagnostic
output,external source processing mode>

Ethernet TCP Port 2 Data Type

<K134,symbol data output,extra symbol information,diagnostic
output,external source processing mode>

EtherNet/IP Data Type

<K136,symbol data output,extra symbol information,diagnostic
output,external source processing mode>

Preamble <K141,status,preamble>

Postamble <K142,status,postamble>

Response Timeout <K143,response timeout>

LRC Status <K145,status>

ACK/NAK Options <K147,RES,REQ,STX,ETX,ACK,NAK>

Polling Mode Options

<K148,RES,REQ,STX,ETX,ACK,NAK>

Autoconfiguration Daisy Chain

<K150DAISY>

Protocol Selection

<K160,protocol,address,protocol port>

External Data Routing

<K161,mode,destination port,ambles to source,echo to
source,output at end of read cycle,output at ETX,output at timeout>

Array Communication Modes

RS-232 A
Baud Rate, RS-232 A

<K162,mode,source,daisy chain i.d. status,daisy chain i.d.>

Serial Cmd: <K100,baud rate,parity,stop bits,data bits>

Default: 8 =115.2K
Options: 0=600
3 =4800
6 = 38.4K
9 =230K
A-26
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4 = 9600 5=19.2K
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Parity, RS-232 A
Serial Cmd: <K100,baud rate,parity,stop bits,data bits>
Default: 0 = None
Options: 0 = None 1=Even 2 =0dd
Stop Bits, RS-232 A
Serial Cmd: <K100,baud rate,parity,stop bits,data bits>
Default: 0 =0One
Options: 0=0ne 1=Two
Data Bits, RS-232 A
Serial Cmd: <K100,baud rate,parity,stop bits,data bits>

Default: 1 = Eight
Options: 0 = Seven 1 = Eight
RS-232 B

Status, RS-232 B

Serial Cmd: <K101,status,baud rate,parity,stop bits,data bits>
Default: 1 = Enabled
Options: 0 = Disabled 1 = Enabled

Baud Rate, RS-232 B
Serial Cmd: <K101,status,baud rate,parity,stop bits,data bits>

Default: 8 =115.2K

Options: 0 =600 1=1200 2 =2400
3=4800 4 = 9600 5=19.2K
6 = 38.4K 7 =57.6K 8 =115.2K
9 = 230K

Parity, RS-232 B

Serial Cmd: <K101,status,baud rate, parity,stop bits,data bits>
Default: 0 = None

Options: 0 = None 1=Even 2 =0dd
Stop Bits, RS-232 B

Serial Cmd: <K101,status,baud rate,parity,stop bits,data bits>
Default: 0 =One
Options: 0 =0One 1=Two
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Data Bits, RS-232 B

Serial Cmd:
Default:
Options:

RS-422

<K101,status,baud rate,parity,stop bits,data bits>
1 = Eight
0 = Seven 1 = Eight

Status, RS-422

Serial Cmd:
Default:
Options:

<K102,status,baud rate,patrity,stop bits,data bits>
0 = Disabled
0 = Disabled 1 = Enabled

Baud Rate, RS-422

Serial Cmd:
Default:
Options:

<K102,status,baud rate,parity,stop bits,data bits>

8 =115.2K

0 =600 1=1200 2 =2400

3 =4800 4 = 9600 5=19.2K
6 = 38.4K 7 =57.6K 8 =115.2K
9 =230K

Parity, RS-422

Serial Cmd:
Default:
Options:

<K102,status,baud rate,parity,stop bits,data bits>
0 = None
0 = None 1 =Even 2 =0dd

Stop Bits, RS-422

Serial Cmd:
Default:
Options:

<K102,status,baud rate,parity,stop bits,data bits>
0 =One
0 =One 1=Two

Data Bits, RS-422

Serial Cmd:
Default:
Options:
Ethernet

Serial Cmd:
Default:
Options:
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<K102,status,baud rate,parity,stop bits,data bits>
1 = Eight
0 = Seven 1 = Eight

<K126,status,IP address,subnet,gateway,IP address mode>
1 = Enabled
0 = Disabled 1 = Enabled
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IP Address
Serial Cmd: <K126,status,IP address,subnet,gateway,IP address mode>
Default: 192.168.0.100
Options: 0.0.0.0 — 255.255.255.255
Subnet
Serial Cmd: <K126,status,IP address,subnet,gateway,IP address mode>
Default: 255.255.0.0
Options: 0.0.0.0 — 255.255.255.255
Gateway
Serial Cmd: <K126,status,IP address,subnet,gateway,IP address mode>
Default: 0.0.0.0
Options: 0.0.0.0 — 255.255.255.255
IP Address Mode

Serial Cmd: <K126,status, /P address,subnet,gateway,IP address mode>
Default: 1=DHCP

Options: 0 = Static 1 =DHCP
Ethernet TCP Ports

TCP Port 1

Serial Cmd: <K127,TCP Port 1,TCP Port 2>
Default: 2001

Options: 1024 — 65535

TCP Port 1

Serial Cmd: <K127,TCP Port 1,TCP Port 2>
Default: 2003

Options: 1024 — 65535

EtherNet/IP

Serial Cmd: <K129,status>

Default: 1 = Enabled

Options: 0 = Disabled 1 = Enabled

RS-232 A Data Type
Symbol Data Output, RS-232 A

Serial Cmd: <K130,symbol data output,extra symbol information,diagnostic output,
external source processing mode>

Default: 1 = Enabled
Options: 0 = Disabled 1 = Enabled
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Extra Symbol Information, RS-232 A

Serial Cmd: <K130,symbol data output,extra symbol information,diagnostic output,
external source processing mode>

Default: 1 = Enabled
Options: 0 = Disabled 1 = Enabled

Diagnostic Output, RS-232 A

Serial Cmd: <K130,symbol data output,extra symbol information,diagnostic output,
external source processing mode>

Default: 1 = Enabled
Options: 0 = Disabled 1 = Enabled

External Source Processing Mode, RS-232 A

Serial Cmd: <K130,symbol data output,extra symbol information,diagnostic output,
external source processing mode>

Default: 1 = Command
Options: 0 = Disabled 1= Command 2 = Data

RS-232 B Data Type

Symbol Data Output, RS-232 B

Serial Cmd: <K131,symbol data output,extra symbol information,diagnostic output,
external source processing mode>

Default: 1 = Enabled

Options: 0 = Disabled 1 = Enabled

Extra Symbol Information, RS-232 B

Serial Cmd:  <K131,symbol data output,extra symbol information,diagnostic output,
external source processing mode>

Default: 1 = Enabled

Options: 0 = Disabled 1 = Enabled

Diagnostic Output, RS-232 B

Serial Cmd:  <K131,symbol data output,extra symbol information,diagnostic output,
external source processing mode>

Default: 1 = Enabled

Options: 0 = Disabled 1 = Enabled

External Source Processing Mode, RS-232 B

Serial Cmd: <K131,symbol data output,extra symbol information,diagnostic output,
external source processing mode>
Default: 1 = Command

Options: 0 = Disabled 1= Command 2 =Data
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RS-422 Data Type
Symbol Data Output, RS-422

Serial Cmd: <K132,symbol data output,extra symbol information,diagnostic output,
external source processing mode>

Default: 1 = Enabled
Options: 0 = Disabled 1 = Enabled

Extra Symbol Information, RS-422

Serial Cmd: <K132,symbol data output,extra symbol information,diagnostic output,
external source processing mode>

Default: 1 = Enabled
Options: 0 = Disabled 1 = Enabled

Diagnostic Output, RS-422

Serial Cmd: <K132,symbol data output,extra symbol information,diagnostic output,
external source processing mode>
Default: 1 = Enabled

Options: 0 = Disabled 1 = Enabled
External Source Processing Mode, RS-422

Serial Cmd: <K132,symbol data output,extra symbol information,diagnostic output,
external source processing mode>

Default: 1 = Command
Options: 0 = Disabled 1 = Command 2 = Data
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Ethernet TCP Port 1 Data Type
Symbol Data Output, Ethernet TCP Port 1

Serial Cmd: <K133,symbol data output,extra symbol information,diagnostic output,
external source processing mode>

Default: 1 = Enabled
Options: 0 = Disabled 1 = Enabled

Extra Symbol Information, Ethernet TCP Port 1

Serial Cmd: <K133,symbol data output,extra symbol information,diagnostic output,
external source processing mode>

Default: 1 = Enabled
Options: 0 = Disabled 1 = Enabled

Diagnostic Output, Ethernet TCP Port 1

Serial Cmd: <K133,symbol data output,extra symbol information,diagnostic output,
external source processing mode>

Default: 1 = Enabled
Options: 0 = Disabled 1 = Enabled

External Source Processing Mode, Ethernet TCP Port 1

Serial Cmd: <K133,symbol data output,extra symbol information,diagnostic output,
external source processing mode>

Default: 1 = Command
Options: 0 = Disabled 1= Command 2 =Data

Ethernet TCP Port 2 Data Type
Symbol Data Output, Ethernet TCP Port 2

Serial Cmd: <K134,symbol data output,extra symbol information,diagnostic output,
external source processing mode>

Default: 1 = Enabled

Options: 0 = Disabled 1 = Enabled

Extra Symbol Information, Ethernet TCP Port 2

Serial Cmd: <K134,symbol data output,extra symbol information,diagnostic output,
external source processing mode>

Default: 1 = Enabled

Options: 0 = Disabled 1 = Enabled
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Diagnostic Output, Ethernet TCP Port 2

Serial Cmd: <K134,symbol data output,extra symbol information,diagnostic output,
external source processing mode>

Default: 1 = Enabled

Options: 0 = Disabled 1 = Enabled

External Source Processing Mode, Ethernet TCP Port 2

Serial Cmd: <K134,symbol data output,extra symbol information,diagnostic output,
external source processing mode>
Default: 1 = Command

Options: 0 = Disabled 1 = Command 2 =Data

EtherNet/IP Data Type
Symbol Data Output, EtherNet/IP

Serial Cmd: <K136,symbol data output,extra symbol information,diagnostic output,
external source processing mode>
Default: 1 = Enabled

Options: 0 = Disabled 1 = Enabled
Extra Symbol Information, EtherNet/IP

Serial Cmd: <K136,symbol data output,extra symbol information,diagnostic output,
external source processing mode>
Default: 1 = Enabled

Options: 0 = Disabled 1 = Enabled
Diagnostic Output, EtherNet/IP

Serial Cmd: <K136,symbol data output,extra symbol information,diagnostic output,
external source processing mode>
Default: 1 = Enabled

Options: 0 = Disabled 1 = Enabled
External Source Processing Mode, EtherNet/IP

Serial Cmd: <K136,symbol data output,extra symbol information,diagnostic output,
external source processing mode>

Default: 1 = Command
Options: 0 = Disabled 1 = Command 2 =Data
Preamble

Preamble Status

Serial Cmd: <K141,status,preamble character(s)>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled
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Preamble Characters
Serial Cmd: <K141,status,preamble character(s)>

Default: CR (0x0D)
Options: 1 —4 ASCII characters
Postamble

Postamble Status

Serial Cmd: <K142,status,postamble character(s)>
Default: 1 = Enabled

Options: 0 = Disabled 1 = Enabled
Postamble Characters

Serial Cmd: <K142,status,postamble character(s)>
Default: CR LF (0x0D 0x0A)
Options: 1 —4 ASCII characters

Response Timeout

Serial Cmd: <K143,response timeout>

Default: 5 (x10 ms = 50)

Options: 0 to 255 (x10 ms)

LRC Status

Serial Cmd: <K145,status>

Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled
ACK/NAK Options

Serial Cmd: <K147,RES,REQ,STX,ETX,ACK,NAK>
RES-NAK Defaults

RES: (Reset) 00 (disabled)
REQ: (Request) 00 (disabled)
STX: (Start of Text) 00 (disabled)
ETX: (End of Text) 00 (disabled)
ACK: (Acknowledge) 06

NAK: (Negative Acknowledge) 15
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Polling Mode Options
Serial Cmd: <K148,RES,REQ,STX,ETX,ACK,NAK>
RES-NAK Defaults

RES: (Reset) 04
REQ: (Request) 05
STX: (Start of Text) 02
ETX: (End of Text) 03
ACK: (Acknowledge) 06

NAK: (Negative Acknowledge) 15
Autoconfiguration Daisy Chain
Serial Cmd: <K150DAISY>

ASCII Character Entry Modifier

Commands that require ASCII text fields, such as Preamble and Postamble commands,
can be sent to the scanner as hex pairs (see Appendix E, ASCII Table, for conversions).

Serial Cmd Format: <Knnnh,00-FF>

To enter ASCII fields as hex values (00 to FF), add a lower-case h directly after the command’s
K number, and then enter the hex value that corresponds with the desired ASCII character.

Example:
Serial Cmd: <K142,status,postamble character(s)>

The ASCII characters <, >, and , can only be entered as hex pairs. So, to make > the
postamble in the symbol decode output, enter the Postamble command as follows:

<K142h,,3E>

Note that the “status” field contains only a , . This is because the only field that is being
changed is the “postamble character(s)” field. (See Serial Configuration Command
Conventions for a more detailed explanation of this command shortcut.)

Protocol Selection

Protocol

Serial Cmd: <K160,protocol,address,protocol port>
Options: 0 = Point-to-Point
1 = Point-to-Point with RTS/CTS
2 = Point-to-Point with XON/XOFF
3 = Point-to-Point with RTS/CTS and XON/XOFF
4 = ACK/NAK
5 = Polling Mode
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Address

Serial Cmd: <K160,protocol,address,protocol port>
Default: 1

Options: 1-50

1 = Poll address 0x1C, select address 0x1D
2 = Poll address Ox1E, select address 0x1F

50 = Poll address 0x7E, select address Ox7F
Protocol Port

Serial Cmd: <K160,protocol,address,protocol port>
Default: 0
Options: 0-1
0 = Main RS-232 on QX-870 Connector A
1 = RS-422/485 on QX-870 Connector B

External Data Routing
Mode

Serial Cmd: <K161,mode,destination port,ambles to source,echo to source,output at
end of read cycle,output at ETX,output at timeout>

Default: 0 = Disabled
Options: 0 = Disabled
1 = Transparent
2 = Half Duplex
3 = Full Duplex

4 = Customized
Destination Port
Serial Cmd: <K161,mode,destination port,ambles to source,echo to source,output at
end of read cycle,output at ETX,output at timeout>
Default: 0 = RS-232 on QX-870 Connector A
Options: 0 = RS-232 on QX-870 Connector A
1 = RS-232 on QX-870 Connector B
2 = RS-422 on QX-870 Connector B
4 = Ethernet TCP Port 1
5 = Ethernet TCP Port 2
6 = EtherNet/IP
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Ambles to Source

Serial Cmd: <K161,mode,destination port,ambles to source,echo to source,output at
end of read cycle,output at ETX,output at timeout>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Echo to Source

Serial Cmd: <K161,mode,destination port,ambles to source,echo to source,output at
end of read cycle,output at ETX,output at timeout>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Output at End of Read Cycle

Serial Cmd: <K161,mode,destination port,ambles to source,echo to source,output at
end of read cycle,output at ETX,output at timeout>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Output at ETX

Serial Cmd: <K161,mode,destination port,ambles to source,echo to source,output at
end of read cycle,output at ETX,output at timeout>

Default: CR (0x0D)
Options: Any 7-bit ASCII character
Output at Timeout

Serial Cmd: <K161,mode,destination port,ambles to source,echo to source,output at
end of read cycle,output at ETX,output at timeout>

Default: 200 (x10 ms = 2 seconds)

Options: 0 - 65535

Array Communication Modes

Mode

Serial Cmd: <K162,mode,source,daisy chain i.d. status,daisy chain i.d.>
Default: 0 = Disabled

Options: 0 = Disabled 1 = Daisy Chain
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Source

Serial Cmd: <K162,mode,source,daisy chain i.d. status,daisy chain i.d.>
Default: 1 =RS-232 on QX-870 Connector B
Options: 0 = RS-232 on QX-870 Connector A

1 = RS-232 on QX-870 Connector B

2 = RS-422 on QX-870 Connector B

4 = Ethernet TCP Port 1

5 = Ethernet TCP Port 2

Daisy Chain ID Status

Serial Cmd: <K162,mode,source,daisy chain i.d. status,daisy chain i.d.>
Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled

Daisy Chain ID

Serial Cmd: <K162,mode,source,daisy chain i.d. status,daisy chain i.d.>
Default: 1/
Options: One or two ASCII characters.
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<K200,trigger mode,leading edge trigger filter duration,trailing
edge trigger filter duration>

Serial Trigger Character

<K201,serial trigger character>

External Trigger State

<K202,external trigger state>

End of Read Cycle

<K220,mode,read cycle timeout>

Decodes Before Output

<K221,mode,number before output>

Multisymbol

<K222,number of symbols,multisymbol separator>

Serial Trigger Start Character

<K229,start character>

Serial Trigger Stop Character

<K230,stop character>

Processing Timeout

<K245,processing timeout>

Scan Speed

<K500,scan speed>

Maximum Element

<K502,maximum element>

Automatic Gain Control

<K504,gain level, AGC sampling mode,AGC minimum,AGC
maximum>

Symbol Detect Status / Transition
Counter

<K505,symbol detect status,transition counter>

Raster Framing

<K5086,status,top offset,bottom offset,sweep rate,read cycle on/off>

Scan Width Enhance

<K511,status>

AGC Tracking

<K520,tracking>

Laser Setup

<K700,/aser on/off,laser framing status,laser on position,laser off
position,laser power>

Trigger Mode / Filter Duration

Trigger Mode
Serial Cmd:
Default:
Options:

<K200,trigger mode,leading edge trigger filter,trailing edge trigger filter>
0 = Continuous Read
0 = Continuous Read

1 = Continuous Read 1 Output

2 = External Level
3 = External Edge

4 = Serial Data

5 = Serial Data and Edge

Leading Edge Trigger Filter

<K200,trigger mode,leading edge trigger filter,trailing edge trigger filter>

Serial Cmd:
Default: 313 (~10 ms)
Options: 1 to 65535 (x 32.0 us)

Trailing Edge Trigger Filter

<K200,trigger mode,leading edge trigger filter,trailing edge trigger filter>

Serial Cmd:
Default: 313 (~10 ms)
Options: 1 to 65535 (x 32.0 us)
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Serial Trigger Character (Delimited)

Serial Cmd: <K201,serial trigger character>
Default: Space (0x20)
Options: Any 7-bit ASCII character

External Trigger State
Serial Cmd: <K202,active state>

Default: 1 = Positive
Options: 0 = Negative 1 = Positive
End of Read Cycle

End of Read Cycle Mode

Serial Cmd: <K220,end of read cycle,read cycle timeout>
Default: 0 = Timeout
Options: 0 = Timeout

1 = New Trigger

2 = Timeout or New Trigger

3 = Last Frame

4 = L ast Frame or New Trigger

Read Cycle Timeout

Serial Cmd: <K220,end of read cycle,read cycle timeout>
Default: 100 (x10 ms = 1 second)

Options: 1 to 65535

Decodes Before Output

Decodes Before Output

Serial Cmd: <K221,decodes before output,mode>

Default: 1

Options: 1 to 255

Mode

Serial Cmd: <K221,decodes before output,mode>

Default: 0 = Non-Consecutive

Options: 0 = Non-Consecutive 1 = Consecutive
Multisymbol

Number of Symbols

Serial Cmd: <K222,number of symbols,multisymbol separator>
Default: 1

Options: 1to 100
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Multisymbol Separator

Serial Cmd: <K222,number of symbols,multisymbol separator>
Default: , (comma)

Options: Any 7-bit ASCII character

Start Trigger Start Character (Non-Delimited)

Serial Cmd: <K229,start character>
Default: NULL (0x00)
Options: Two hex digits representing any ASCII character except <, >, XON, and XOFF.

Stop Trigger Stop Character (Non-Delimited)

Serial Cmd: <K230,stop character>
Default: NULL (0x00)
Options: Two hex digits representing any ASCII character except <, >, XON, and XOFF.

Processing Timeout

Serial Cmd: <K245,processing timeout>

Default: 200 (0.2 seconds)

Options: 1 to 65535

Scan Speed

Serial Cmd: <K500,scan speed>

Default: 30 (300 scans per second)
Options: 30 to 140 (x10 scans per second)

Maximum Element

Serial Cmd: <K502,maximum element>

Default: 400 (x 0.01% of scan)

Options: 50 to 5000

Automatic Gain Control

AGC Level

Serial Cmd: <K504,AGC level, AGC mode,minimum gain,maximum gain>

Default: 40 (QX-870 model-dependent — see Omron Microscan Product Pricing
Catalog)

Options: 0 to 255

AGC Mode

Serial Cmd: <K504,AGC level, AGC mode,minimum gain,maximum gain>

Default: 2 = Continuous

Options: 0 = Disabled 1 = Leading Edge 2 = Continuous
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Minimum Gain

Serial Cmd: <K504,AGC level, AGC mode,minimum gain,maximum gain>

Default: 0 (QX-870 model-dependent — see Omron Microscan Product Pricing
Catalog)

Options: 0 to 255

Maximum Gain

Serial Cmd: <K504,AGC level, AGC mode,minimum gain,maximum gain>

Default: 255 (QX-870 model-dependent — see Omron Microscan Product Pricing
Catalog)

Options: 0 to 255

Symbol Detect Status / Transition Counter
Symbol Detect Status

Serial Cmd: <K505,symbol detect status,transition counter>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Transition Counter
Serial Cmd: <K505,symbol detect status,transition counter>

Default: 14
Options: 1 to 255
Raster Framing

Raster Framing Status
Serial Cmd: <K506,status,top offset,bottom offset,sweep rate,read cycle on/off>
Default: 1 = Enabled
Options: 0 = Disabled 1 = Enabled
Top Offset
Serial Cmd: <K5086,status,top offset,bottom offset,sweep rate,read cycle on/off>
Default: 88
Options: 0-255
Bottom Offset
Serial Cmd: <K5086,status,top offset,bottom offset,sweep rate,read cycle on/off>
Default: 167
Options: 0-255
Sweep Rate
Serial Cmd: <K5086,status,fop offset,bottom offset,sweep rate,read cycle on/off>
Default: 10
Options: 0-80
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Read Cycle On/Off

Serial Cmd: <K506,status,top offset,bottom offset,sweep rate,read cycle on/off>
Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled

Scan Width Enhance

Serial Cmd: <K511,status>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

AGC Tracking

Serial Cmd: <K520,tracking value>

Default: 40 (QX-870 model-dependent — see Omron Microscan Product Pricing
Catalog)

Options: 510 127

Laser Setup
Laser On/Off Status

Serial Cmd: <K700,laser on/off status,laser framing status,laser on position,laser off
position,laser power>
Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled
Laser Framing Status

Serial Cmd: <K700,laser on/off status,laser framing status,laser on position,laser off
position,laser power>
Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled
Laser On Position

Serial Cmd: <K700,/aser on/off status,laser framing status,laser on position,laser off
position,laser power>

Default: 10

Options: 10 t0 90

Laser Off Position

Serial Cmd: <K700,/aser on/off status,laser framing status,laser on position,laser off
position,laser power>

Default: 95

Options: 1510 95
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Laser Power

Serial Cmd: <K700,laser on/off status,laser framing status,laser on position,laser off
position,laser power>

Default: 1 = Medium
Options: 0=Low 1 = Medium 2 = High
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Configuration Database

Number of Active Indexes <K252,number of active indexes,number of database cycles>
<K253,index,gain,AGC mode,tracking,raster top,raster bottom,raster

Configuration Database speed,framing status,laser on position,laser off position,laser power,
background color>

Switch Timing <K254,switch mode,frame count/time>

Number of Active Indexes
Number of Active Indexes

Serial Cmd:  <K252,number of active indexes,number of database cycles>
Default: 0 (Disabled)
Options: 0to 10

Number of Database Cycles
Serial Cmd:  <K252,number of active indexes,number of database cycles>

Default: 0 (Disabled)
Options: 0 to 255
Configuration Database
Index

Serial Cmd: <K253,index,gain,AGC mode,tracking,raster top,raster bottom,raster
speed,framing status, laser on position,laser off position,laser power,
background color>

Options: 1 to 10 (database index number)
Gain

Serial Cmd: <K253,index,gain,AGC mode,tracking,raster top,raster bottom,raster
speed,framing status, laser on position,laser off position,laser power,background

color>
Default: 40
Options: 0 to 255

AGC Mode

Serial Cmd: <K253,index,gain,AGC mode,tracking,raster top,raster bottom,raster speed,
framing status,laser on position,laser off position,laser power,background

color>
Default: 2 = Continuous
Options: 0 = Disabled 1 = Leading Edge 2 = Continuous
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Tracking
Serial Cmd:

Default:
Options:
Raster Top
Serial Cmd:

Default:
Options:

<K253,index,gain,AGC mode, tracking,raster top,raster bottom,raster
speed,framing status, laser on position,laser off position,laser power,
background color>

40

5to 127

<K253,index,gain,AGC mode,tracking,raster top,raster bottom,raster
speed,framing status, laser on position,laser off position,laser power,
background color>

88
0 to 255

Raster Bottom

Serial Cmd:

Default:
Options:

Raster Speed

Serial Cmd:

Default:
Options:

<K253,index,gain,AGC mode,tracking,raster top,raster bottom,raster
speed,framing status, laser on position,laser off position,laser power,
background color>

167

0 to 255

<K253,index,gain,AGC mode,tracking,raster top,raster bottom,raster
speed,framing status, laser on position,laser off position,laser power,
background color>

10
0to 80

Framing Status

Serial Cmd:

Default:
Options:

<K253,index,gain,AGC mode,tracking,raster top,raster bottom,raster
speed,framing status, laser on position,laser off position,laser power,background
color>

0 = Disabled
0 = Disabled 1 = Enabled

Laser On Position

Serial Cmd:

Default:
Options:
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<K253,index,gain,AGC mode,tracking,raster top,raster bottom,raster
speed,framing status, laser on position,laser off position,laser power,
background color>

10
10 to 90
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Laser Off Position

Serial Cmd: <K253,index,gain,AGC mode,tracking,raster top,raster bottom,raster
speed,framing status, laser on position,laser off position,laser power,
background color>

Default: 95
Options: 15t0 95
Laser Power

Serial Cmd: <K253,index,gain,AGC mode,tracking,raster top,raster bottom,raster
speed,,framing status, laser on position,laser off position,laser power,background

color>
Default: 1 = Medium
Options: 0=Low 1 = Medium 2 = High

Background Color

Serial Cmd: <K253,index,gain,AGC mode,tracking,raster top,raster bottom,raster
speed,framing status, laser on position,laser off position,laser power,background

color>
Default: 0 = White
Options: 0 = White 1 = Black
Switch Timing
Switch Mode
Serial Cmd: <K254,switch mode,frame count/time>
Default: 0 =Time
Options: 0=Time

1 = Number of raster sweeps
Frame Count/Time

Serial Cmd: <K254,switch mode,frame count/time>
Default: 10 (100 ms)
Options: 1 to 65535 (in 10 ms increments)
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Symbologies

Quiet Zone

<K450,quiet zone status>

Background Color

<K451,background color>

Symbol Ratios

<K452,Code 39,Codabar,Interleaved 2 of 5>

Composite <K453,symbology status,separator status,separator>
<K454,status,ID1,status1,ID2,status2,ID3, status3,I1D4, status4,
AIAG ID5a,ID5b,ID5c¢, status5, ID6,status6,/D7,status7,ID8, status8,

ID9, status9,ID10,status10,ID11,status11,ID12,status12>

Depth of Field Enhance

<K456,D0F Enhance mode>

<K470,status,check character status,check character output status,

Code 39 large intercharacter gap,fixed symbol length status,fixed symbol
length,full ASCII set>
<K471,status,start/stop match status,start/stop output status,
Codabar large intercharacter gap,fixed symbol length status,fixed symbol

length,check character type,check character output status>

Interleaved 2 of 5

<K472,status,check character status,check character output status,
symbol length 1,symbol length 2,guard bar,range mode status>

UPC/EAN

<K473,mode,EAN status,supplementals status,separator status,
separator character,supplementals type,UPC-E as UPC-A>

Code 128 / EAN 128

<K474,status,fixed symbol length status,fixed symbol length,
EAN status,output format,application record separator status,
application record separator character,application record brackets,
application record padding,separation factor>

Code 93 <K475,mode,fixed symbol length status,symbol length>

PDF417 <K476,status,raster sweep count,fixed symbol length status,
fixed symbol length,unused,codeword collection>

Pharmacode <K477,status,fixed bar count status,fixed bar count,minimum bar

count,bar width mode,direction,fixed threshold value>

DataBar Omnidirectional (RSS-14) <K482,status>

DataBar Limited (RSS Limited) <K483,status>
DataBar Expanded (RSS Expanded) |<K484,status,fixed symbol length status,fixed symbol length>

. <K485,status,raster sweep count,fixed symbol length status,
MicroPDF417 fixed symbol length>
Symbol Reconstruction ;fl?:r?f,symbol reconstruction redundancy,symbol reconstruction
Quiet Zone
Serial Cmd: <K450,quiet zone status>
Default: 3 = Narrow, Enhanced
Options: 0 = Standard

1 = Narrow

2 = Standard, Enhanced
3 = Narrow, Enhanced
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Background Color
Serial Cmd: <K451,background color>

Default: 0 = White
Options: 1 = Black
Symbol Ratios
Code 39
Serial Cmd: <K452,Code 39,Codabar,Interleaved 2 of 5>
Default: 1 = Standard
Options: 0 = Tight
1 = Standard
2 = Aggressive
Codabar
Serial Cmd: <K452,Code 39,Codabar,Interleaved 2 of 5>
Default: 1 = Standard
Options: 0 = Tight

1 = Standard
2 = Aggressive
Interleaved 2 of 5
Serial Cmd: <K452,Code 39,Codabar,Interleaved 2 of 5>

Default: 1 = Standard
Options: 0 = Tight
1 = Standard

2 = Aggressive
Composite
Symbology Status (Composite)
Serial Cmd: <K453,symbology status,separator status,separator>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled 2 = Required
Separator Status (Composite)

Serial Cmd: <K453,symbology status,separator status,separator>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled
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Separator (Composite)

Serial Cmd: <K453,symbology status,separator status,separator>
Default: , (comma)

Options: Any 7-bit ASCII character

AIAG

Serial Cmd: <K454,status,ID1,status1,ID2,status2,ID3,status3,1D4,status4,/D5a,ID5b,
ID5c, status5,1D6, status6,ID7,status7,l1D8, status8,ID9, status9,/ID10, sta-
tus10, ID11,status11,ID12,status12>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Depth of Field Enhance
Serial Cmd: <K456,mode>

Default: 2 = Medium
Options: 0 = Disabled
1=Low
2 = Medium
3 = High
Code 39

Serial Cmd: <K470,status,check character status,check character output status,large
intercharacter gap,fixed symbol length status,fixed symbol length,full ASCII

set>
Default: 1 = Enabled
Options: 0 = Disabled 1 = Enabled

Check Character Status (Code 39)

Serial Cmd: <K470,status,check character status,check character output status,large
intercharacter gap,fixed symbol length status,fixed symbol length,full ASCII

set>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Check Character Output Status (Code 39)

Serial Cmd: <K470,status,check character status,check character output status,large
intercharacter gap,fixed symbol length status,fixed symbol length,full ASCII

set>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

A-50 QX-870 Industrial Raster Scanner User Manual



Appendices

Large Intercharacter Gap (Code 39)

Serial Cmd: <KA470,status,check character status,check character output status,large
intercharacter gap,fixed symbol length status,fixed symbol length,full

ASCII set>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Fixed Symbol Length Status (Code 39)

Serial Cmd: <KA470,status,check character status,check character output status,large
intercharacter gap,fixed symbol length status,fixed symbol length,full

ASCII set>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Fixed Symbol Length (Code 39)

Serial Cmd: <KA470,status,check character status,check character output status,large
intercharacter gap,fixed symbol length status,fixed symbol length,full

ASCII set>
Default: 10
Options: 1to0 128

Full ASCII Set (Code 39)

Serial Cmd: <KA470,status,check character status,check character output status,large
intercharacter gap,fixed symbol length status,fixed symbol length,full ASCII set>
Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled

Codabar

Serial Cmd: <K471,status,start/stop match, start/stop output,large intercharacter
gap,fixed symbol length status,symbol length,check character type,check

character output>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Start/Stop Match (Codabar)

Serial Cmd: <K471,status,start/stop match,start/stop output,large intercharacter
gap,fixed symbol length status,symbol length,check character type,check

character output>
Default: 1 = Enabled
Options: 0 = Disabled 1 = Enabled
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Start/Stop Output (Codabar)

Serial Cmd: <KA471,status, start/stop match,start/stop output,large intercharacter
gap,fixed symbol length status,symbol length,check character type,check

character output>
Default: 1 = Enabled
Options: 0 = Disabled 1 = Enabled

Large Intercharacter Gap (Codabar)

Serial Cmd: <KA471,status,start/stop match,start/stop output,large intercharacter
gap,fixed symbol length status,symbol length,check character type,check

character output>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Fixed Symbol Length Status (Codabar)

Serial Cmd: <K471,status, start/stop match, start/stop output,large intercharacter gap,fixed
symbol length status,symbol length,check character type,check character

output>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Symbol Length (Codabar)

Serial Cmd: <K471,status, start/stop match,start/stop output,large intercharacter gap,fixed
symbol length status,symbol length,check character type,check character

output>
Default: 10
Options: 1to 128

Check Character Type (Codabar)

Serial Cmd: <K471,status, start/stop match,start/stop output,large intercharacter gap,fixed
symbol length status,symbol length,check character type,check character

output>
Default: 0 = Disabled
Options: 0 = Disabled

1=Mod 16

2 = NW7 (Mod 11)
3 = Both Mod 16 and NW7 (Mod 11)
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Check Character Output (Codabar)

Serial Cmd: <K471,status, start/stop match, start/stop output,large intercharacter gap,fixed
symbol length status,symbol length,check character type,check character

output>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Interleaved 2 of 5

Serial Cmd: <K472,status,check character status,check character output status,symbol
length #1,symbol length #2,quard bar status,range mode status>

Default: 1 = Enabled
Options: 0 = Disabled 1 = Enabled
Check Character Status (Interleaved 2 of 5)

Serial Cmd: <K472,status,check character status,check character output status,symbol
length #1,symbol length #2,guard bar status,range mode status>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Check Character Output Status (Interleaved 2 of 5)

Serial Cmd: <K472,status,check character status,check character output status,symbol
length #1,symbol length #2,guard bar status,range mode status>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Symbol Length #1 (Interleaved 2 of 5)

Serial Cmd: <KA472,status,check character status,check character output,symbol length
#1,symbol length #2,guard bar status,range mode status>

Default: 16
Options: 0to 128

Symbol Length #2 (Interleaved 2 of 5)

Serial Cmd: <K472,status,check character status,check character output,symbol length
#1,symbol length #2,guard bar status,range mode status>

Default: 6
Options: 0to 128
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Guard Bar Status (Interleaved 2 of 5)

Serial Cmd: <KA472,status,check character status,check character output,symbol length
#1,symbol length #2,guard bar status,range mode status>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Range Mode Status (Interleaved 2 of 5)

Serial Cmd: <KA472,status,check character status,check character output,symbol length
#1,symbol length #2,guard bar status,range mode status>

Default: 1 = Enabled
Options: 0 = Disabled 1 = Enabled

UPC/EAN

Serial Cmd: <KA473,UPC status,EAN status,supplementals status,separator status,
separator character,supplemental type,format UPC-E as UPC-A>

Default: 3 = Both Standard and Edge-to-Edge
Options: 0 = Disabled
1 = Standard

2 = Edge-to-Edge
3 = Both Standard and Edge-to-Edge
EAN Status

Serial Cmd: <K473,UPC status,EAN status,supplementals status,separator status,
separator character,supplemental type,format UPC-E as UPC-A>

Default: 1 = Enabled
Options: 0 = Disabled 1 = Enabled

Supplementals Status (UPC/EAN)

Serial Cmd: <K473,UPC status,EAN status,supplementals status,separator status,
separator character,supplemental type,format UPC-E as UPC-A>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled 2 = Required

Separator Status (UPC/EAN)

Serial Cmd: <KA473,UPC status,EAN status,supplementals status,separator status,
separator character,supplemental type,format UPC-E as UPC-A>
Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled

A-54 QX-870 Industrial Raster Scanner User Manual



Appendices

Separator Character (UPC/EAN)

Serial Cmd: <KA473,UPC status,EAN status,supplementals status,separator status,
separator character,supplemental type,format UPC-E as UPC-A>

Default: , (comma)
Options: Any 7-bit ASCII character

Supplemental Type (UPC/EAN)

Serial Cmd: <K473,UPC status,EAN status,supplementals status,separator status,
separator character,supplemental type,format UPC-E as UPC-A>

Default: 0 = Both
Options: 0 = Both 1 = 2 characters only 2 =5 characters only

Format UPC-E as UPC-A (UPC/EAN)

Serial Cmd: <K473,UPC status,EAN status,supplementals status,separator status,
separator character,supplemental type,format UPC-E as UPC-A>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Code 128/EAN 128

Serial Cmd: <K474,status,fixed symbol length status,fixed symbol length,EAN 128 status,
output format,application record separator status,application record separator
character,application record brackets,application record padding,separation

factor>
Default: 3 = Both Standard and Edge-to-Edge
Options: 0 = Disabled

1 = Standard

2 = Edge-to-Edge
3 = Both Standard and Edge-to-Edge
Fixed Symbol Length Status (Code 128/EAN 128)

Serial Cmd: <K474,status,fixed symbol length status,fixed symbol length,EAN 128 status,
output format,application record separator status,application record separator
character,application record brackets,application record padding,separation

factor>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Fixed Symbol Length (Code 128/EAN 128)

Serial Cmd: <KA474,status,fixed symbol length status,fixed symbol length,EAN 128
status,output format,application record separator status,application record
separator character,application record brackets,application record padding,
separation factor>

Default: 10

Options: 1to0 128
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EAN 128 Status (Code 128/EAN 128)

Serial Cmd: <K474,status,fixed symbol length status,fixed symbol length,EAN 128 status,
output format,application record separator status,application record separator
character,application record brackets,application record padding,separation

factor>
Default: 1 = Enabled
Options: 0 = Disabled 1 = Enabled 2 = Required

Output Format (Code 128/EAN 128)

Serial Cmd: <K474,status,fixed symbol length status,fixed symbol length,EAN 128 status,
output format,application record separator status,application record separator
character,application record brackets,application record padding,separation

factor>
Default: 0 = Standard
Options: 0 = Standard 1 = Application

Application Record Separator Status (Code 128/EAN 128)

Serial Cmd: <K474,status,fixed symbol length status,fixed symbol length,EAN 128 status,
output format,application record separator status,application record separator
character,application record brackets,application record padding,separation

factor>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Application Record Separator Character (Code 128/EAN 128)

Serial Cmd: <KA474,status,fixed symbol length status,fixed symbol length,EAN 128 status,
output format,application record separator status,application record separator
character,application record brackets,application record padding,separation

factor>
Default: , (comma)
Options: Any 7-bit ASCII character

Application Record Brackets (Code 128/EAN 128)

Serial Cmd: <KA474,status,fixed symbol length status,fixed symbol length,EAN 128 status,
output format,application record separator status,application record separator
character,application record brackets,application record padding,separation

factor>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled
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Application Record Padding (Code 128/EAN 128)

Serial Cmd:

Default:
Options:

<K474,status,fixed symbol length status,fixed symbol length,EAN 128 status,
output format,application record separator status,application record separator
character,application record brackets,application record padding,separation
factor>

0 = Disabled

0 = Disabled 1 = Enabled

Separation Factor

Serial Cmd:

Default:
Options:

Code 93

Serial Cmd:
Default:
Options:

<K474,status,fixed symbol length status,fixed symbol length,EAN 128 status,
output format,application record separator status,application record separator
character,application record brackets,application record padding,separation
factor>

0 = Normal
0 = Normal
1 = High

2 = Highest

<K475,status,fixed symbol length status,symbol length>
3 = Both Standard and Edge-to-Edge

0 = Disabled

1 = Standard

2 = Edge-to-Edge

3 = Both Standard and Edge-to-Edge

Fixed Symbol Length Status (Code 93)

Serial Cmd:
Default:
Options:

<K475,status, fixed symbol length status,symbol length>
0 = Disabled
0 = Disabled 1 = Enabled

Symbol Length (Code 93)

Serial Cmd:
Default:
Options:
PDF417
Serial Cmd:

Default:
Options:

<K475,status,fixed symbol length status,symbol length>
10
1t0 128

<K476,status,raster sweep count,fixed symbol length status,fixed symbol
length,unused,decode at end of read cycle>

0 = Disabled
0 = Disabled 1 = Enabled
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Raster Sweep Count

Serial Cmd: <KA476,status,raster sweep count,fixed symbol length status,fixed symbol
length,unused,decode at end of read cycle>
Default: 65535

Options: 1 to 65535
Fixed Symbol Length Status (PDF417)

Serial Cmd: <K476,status,raster sweep count,fixed symbol length status,fixed symbol
length,unused,decode at end of read cycle>
Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled
Fixed Symbol Length (PDF417)

Serial Cmd: <KA476,status,raster sweep count,fixed symbol length status,fixed symbol
length,unused,decode at end of read cycle>

Default: 10
Options: 1to 2710
Decode at End of Read Cycle (PDF417)

Serial Cmd: <KA476,status,raster sweep count,fixed symbol length status,fixed symbol
length,unused,decode at end of read cycle>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled
Pharmacode

Serial Cmd: <K477,status,fixed symbol length status,fixed symbol length,minimum
bars,bar width status,direction,fixed threshold value>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled
Fixed Symbol Length Status (Pharmacode)

Serial Cmd: <KA477,status,fixed symbol length status,fixed symbol length,minimum
bars,bar width status,direction,fixed threshold value>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Fixed Symbol Length (Pharmacode)

Serial Cmd: <K477,status,fixed symbol length status,fixed symbol length,minimum
bars,bar width status,direction,fixed threshold value>

Default: 10
Options: 1to 16
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Minimum Bars (Pharmacode)

Serial Cmd: <KA4T77,status,fixed symbol length status,fixed symbol length,minimum
bars,bar width status,direction,fixed threshold value>

Default: 4
Options: 1to 16
Bar Width Status (Pharmacode)

Serial Cmd: <KA477,status,fixed symbol length status,fixed symbol length,minimum
bars,bar width status,direction,fixed threshold value>

Default: 0 = Mixed
Options: 0 = Mixed
1 = All Narrow
2 = All Wide

3 = Fixed Threshold
Direction (Pharmacode)

Serial Cmd: <KA477,status,fixed symbol length status,fixed symbol length,minimum
bars,bar width status,direction,fixed threshold value>
Default: 0 = Forward

Options: 0 = Forward 1 = Reverse
Fixed Threshold Value (Pharmacode)

Serial Cmd: <KA477,status,fixed symbol length status,fixed symbol length,minimum
bars,bar width status,direction,fixed threshold value>
Default: 400

Options: 1 to 65535
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GS1 DataBar (RSS)

DataBar Omnidirectional (RSS-14)

Serial Cmd: <K482,status>

Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled

DataBar Limited (RSS Limited)

Serial Cmd: <K483,status>

Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled

DataBar Expanded (RSS Expanded)

Serial Cmd: <K484,status,fixed symbol length status,fixed symbol length>
Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled

Fixed Symbol Length Status (DataBar Expanded)

Serial Cmd:  <K484,status,fixed symbol length status,fixed symbol length>
Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled

Fixed Symbol Length (DataBar Expanded)

Serial Cmd:  <K484,status,fixed symbol length status,fixed symbol length>
Default: 14

Options: 1to 74
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MicroPDF417

Serial Cmd: <K485,status,raster sweep count,fixed symbol length status,fixed symbol
length>

Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled

Raster Sweep Count (MicroPDF417)
Serial Cmd: <K485,status,raster sweep count,fixed symbol length status,fixed symbol

length>
Default: 65535
Options: 1 to 65535

Fixed Symbol Length Status (MicroPDF417)
Serial Cmd:  <K485,status,raster sweep count,fixed symbol length status,fixed symbol

length>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Fixed Symbol Length (MicroPDF417)
Serial Cmd:  <K485,status,raster sweep count,fixed symbol length status,fixed symbol

length>
Default: 10
Options: 1 to 366
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Symbol Reconstruction
Symbol Reconstruction Redundancy

Serial Cmd: <K496,symbol reconstruction redundancy,symbol reconstruction effort>
Default: 0 = Disabled

Options: 0 = Disabled
1=Low
2 = Medium
3 = High

Symbol Reconstruction Effort
Serial Cmd:  <K496,symbol reconstruction redundancy,symbol reconstruction effort>
Default: 0 = Minimum
Options: 0 = Minimum
1 = Moderate
2 = Maximum
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I/0 Parameters

<K521,raster framing,video,scan speed,laser power,laser framing,

Calibration Options symbology>

<K701,serial command echo status, serial command beep status,

Serial Verification controlhex output>

Beeper <K702,status>

. <K704,quality output separator, decodes per trigger status,
Quality Output decode direction output>

<K705,symbol data output status, when to output symbol data,

Symbol Data Output symbology i.d. output status>

Read Duration Output <K706,status,separator>

No Read Message <K714,status,message>

Bad Symbol Message <K715,status,message>

No Symbol Message <K716,status,message>

Input 1 <K730,input mode,active state>

Green Flash LED <K750,green flash mode,unused,green flash duration>

Status Indicators <K751,status,bar graph,l/O 1,I/O 2>

Symbol Position Output <K758,raster position output status,scan position output status,

separator>
Database Identifier Output <K759,status,separator character>
EZ Button <K770,status,default on power-on>

EZ Button Modes <K771,single beep,two beeps,three beeps,four beeps>

Auto Framing Options <K773,laser framing>

<K780,trend analysis mode,number of triggers,number to output

Trend Analysis Output 1 on,decodes per trigger>

<K781,trend analysis mode,number of triggers,number to output

Trend Analysis Output 2 on,decodes per trigger>

<K782,trend analysis mode,number of triggers,number to output

Trend Analysis Output 3 on,decodes per trigger>

<K790,high temperature,service unit,unused,laser current high,

Diagnostics Output 1

laser current low,low temperature>

Diagnostics Output 2

<K791,high temperature,service unit,unused,laser current high,
laser current low,low temperature>

Diagnostics Output 3

<K792,high temperature,service unit,unused,laser current high,
laser current low,low temperature>

Output 1 Parameters

<K810,output on,output state,pulse width,output mode>

Output 2 Parameters

<K811,output on,output state,pulse width,output mode>

Output 3 Parameters

<K812,output on,output state,pulse width,output mode>

Calibration Options
Raster Framing

Serial Cmd: <K521,raster framing,video,scan speed,laser power,laser framing,symbology>
Default: 1 = Raster Frame
Options: 0=As-Is 1 = Raster Frame
2 = Raster Straight Line
QX-870 Industrial Raster Scanner User Manual A-63

2 = Raster Search



Serial Commands

Video

Serial Cmd: <K521,raster framing,video,scan speed,laser power,laser framing,symbology>
Default: 1 = Calibrate

Options: 0 = Don’t Calibrate 1 = Calibrate

Scan Speed

Serial Cmd: <K521,raster framing,video,scan speed,laser power,laser framing,symbology>
Default: 1 = Calibrate

Options: 0 = Don’t Calibrate 1 = Calibrate

Laser Power

Serial Cmd: <K521,raster framing,video,scan speed,laser power,laser framing,symbology>
Default: 1 = Calibrate

Options: 0 = Don’t Calibrate 1 = Calibrate

Laser Framing

Serial Cmd:  <K521,raster framing,video,scan speed,laser power,laser framing,symbology>
Default: 0 = Don’t Calibrate

Options: 0 = Don’t Calibrate 1 = Calibrate

Symbology

Serial Cmd:  <K521,raster framing,video,scan speed,laser power,laser framing,symbology>
Default: 1 = Calibrate

Options: 0 = Don’t Calibrate 1 = Calibrate

Serial Verification
Serial Command Echo Status

Serial Cmd: <K701,serial command echo status,serial command beep status,
control/hex output>

Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled

Serial Command Beep Status

Serial Cmd: <K701,serial command echo status,serial command beep status,
control/hex output>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled
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Control/Hex Output

Serial Cmd: <K701,serial command echo status,serial command beep status,control/hex
output>

Default: 0 = Control

Options: 0 = Control 1 = Hex

Beeper

Serial Cmd: <K702,beeper status>

Default: 1= Good Read

Options: 0 = Disabled 1 = Good Read 2 =No Read

Quality Output

Separator

Serial Cmd: <K704,separator,decodes per trigger status>

Default: , (comma)

Options: Any 7-bit ASCII character

Decodes per Trigger Status

Serial Cmd: <K704,separator,decodes per trigger status>

Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled

Symbol Data Output

Symbol Data Output Status

Serial Cmd: <K705,symbol data output status,when to output,symbology i.d. output

status>

Default: 3 = Good Read

Options: 0 = Disabled 1 = Match 2 = Mismatch
3 =Good Read

When to Output Symbol Data
Serial Cmd: <K705,symbol data output status,when to output,symbology i.d. output

status>
Default: 0 = As Soon As Possible
Options: 0=ASAP 1 = End of Read Cycle

Symbology ID Output Status
Serial Cmd: <K705,symbol data output status,when to output,symbology i.d. output

status>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled (AIM-Defined ID) 2 = Readable ID
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Read Duration Output
Read Duration Output Mode

Serial Cmd: <K706,status,separator>
Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled

Read Duration Output Separator
Serial Cmd: <K706,status,separator>

Default: Space (0x20)
Options: Any 7-bit ASCII character
No Read Message

No Read Message Status

Serial Cmd: <K714,No Read message status,No Read message>

Default: 1 = Enabled

Options: 0 = Disabled 1 = Enabled

No Read Message

Serial Cmd: <K714,n0 read message status,No Read message>

Default: NOREAD
Options: Any valid ASCII string up to 128 characters
Bad Symbol Message

Bad Symbol Message Status

Serial Cmd: <K715,bad symbol message status,message>

Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled

Bad Symbol Message

Serial Cmd: <K715,bad symbol message status,message>

Default: BAD_SYMBOL

Options: Any valid ASCII string up to 128 characters

No Symbol Message
No Symbol Message Status

Serial Cmd: <K716,no symbol message status,message>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled
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No Symbol Message
Serial Cmd: <K716,no symbol message status,message>

Default: NO_SYMBOL

Options: Any valid ASCII string up to 128 characters
Input 1

Serial Cmd: <K730,status,active state>

Default: 0 = Disabled

Options: 0 = Disabled

1 = Reset Counts
2 = Unlatch Output

Active State

Serial Cmd: <K730,status,active state>
Default: 0 = Active Open
Options: 0 = Active Open 1 = Active Closed

Green Flash LED

Green Flash Mode

Serial Cmd: <K750,green flash mode,unused,green flash duration>
Default: 1 = Good Read

Options: 0 = Disabled
1 = Good Read
2 = Static Presentation
3 = Match
4 = Mismatch
5 = Strobe

Green Flash Duration

Serial Cmd: <K750,green flash mode,unused,green flash duration>
Default: 100 (1 second)
Options: 0 to 65535 (in 10 ms increments)

Status Indicators

Serial Cmd: <K751,status,bar graph,l/O 1,I/0 2>
Default: 1 = PHY Activity
Options: 0 = Disabled

1 = PHY Activity

2 = Protocol Activity
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Bar Graph
Serial Cmd: <K751,status,bar graph,Il/O 1,I/0 2>
Default: 1 = Read Rate / Good Read
Options: 0 = Disabled

1 = Read Rate / Good Read
/10 1
Serial Cmd: <K751,status,bar graph,l/O 1,1/0 2>
Default: 1 = Output Active
Options: 0 = Disabled

1 = Output Active

2 = Input Active
/10 2
Serial Cmd: <K751,status,bar graph,l/O 1,I/0 2>
Default: 2 = Input Active
Options: 0 = Disabled

1 = Output Active
2 = Input Active
Symbol Position Output
Raster Position Output Status
Serial Cmd: <K758,raster position output status,scan position output status,separator>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled
Scan Position Output Status

Serial Cmd: <K758,raster position output status,scan position output status,separator>
Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled

Separator

Serial Cmd: <K758,raster position output status,scan position output status,separator>
Default: Space (0x20)

Options: Any 7-bit ASCII character
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Serial Cmd: <K759,status,separator>
Default: 0 = Disabed
Options: 0 = Disabled 1 = Enabled
Separator
Serial Cmd: <K759,status,separator>
Default: Space (0x20)
Options: Any 7-bit ASCII character
EZ Button
Global Status
Serial Cmd:  <K770,global status,default on power-on>
Default: 1 = Enabled
Options: 0 = Disabled
1 = Enabled
2 = Trigger

3 = Unlatch Outputs
4 = Parameter Switch

Default on Power-On

Serial Cmd:  <K770,global status,default on power-on>
Default: 1 = Enabled
Options: 0 = Disabled 1 = Enabled
EZ Button Modes
Serial Cmd: <K771,single beep,two beeps,three beeps,four beeps>
Options: 0 = Disabled 1 = Enabled
Single Beep Two Beeps Three Beeps Four Beeps
0 = Disabled 0 = Disabled 0 = Disabled 0 = Disabled
1 = Read Rate 1 = Read Rate 1 = Read Rate 1 = Read Rate

2 = Auto Calibration

2 = Auto Calibration

2 = Auto Calibration

2 = Auto Calibration

3 = Save for Power-On

3 = Save for Power-On

3 = Save for Power-On

3 = Save for Power-On

4 = Auto Framing

4 = Auto Framing

4 = Auto Framing

4 = Auto Framing

5 = Load New Master

5 = Load New Master

5 = Load New Master

5 = Load New Master

6 = Sleep Mode 6 = Sleep Mode 6 = Sleep Mode 6 = Sleep Mode
7 = Unused 7 = Unused 7 = Unused 7 = Unused
8 = Unused 8 = Unused 8 = Unused 8 = Unused

9 = Bar Code Config.

9 = Bar Code Config.

9 = Bar Code Config.

9 = Bar Code Config.
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Auto Framing Options

Laser Status

Serial Cmd:  <K773,unused,laser status>
Default: 1 = Enabled

Options: 0 = Disabled 1 = Enabled
Trend Analysis Output 1

Trend Analysis Mode

Serial Cmd: <K780,trend analysis mode,trigger evaluation period,number to output on,
decodes per trigger threshold>

Default: 1 =No Read
Options: 0 = Mismatch
1 =No Read
2 = Decodes per Trigger
3 = Bad Symbol
4 = No Symbol

Trigger Evaluation Period

Serial Cmd: <K780,trend analysis mode,trigger evaluation period,number to output on,
decodes per trigger threshold>

Default: 0
Options: 0 to 255
Number to Output On

Serial Cmd:  <K780,trend analysis mode,trigger evaluation period,number to output on,
decodes per trigger threshold>

Default: 0
Options: 0 to 255

Decodes per Trigger Threshold

Serial Cmd:  <K780,trend analysis mode,trigger evaluation period,number to output on,
decodes per trigger threshold>

Default: 0
Options: 0 to 65535

Trend Analysis Output 2
Serial Cmd: <K781,trend analysis mode,trigger evaluation period,number to output on>
Trend Analysis Output 3
Serial Cmd:  <K782,trend analysis mode,trigger evaluation period,number to output on>
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Diagnostics Output 1
High Temperature

Serial Cmd: <K790,high temperature,service unit,unused,laser current high,laser current
low,low temperature>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled
Service Unit

Serial Cmd: <K790,high temperature,service unit,unused,laser current high,laser current
low,low temperature>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Laser Current High

Serial Cmd: <K790,high temperature,service unit,unused,laser current high,laser current
low,low temperature>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled
Laser Current Low

Serial Cmd: <K790,high temperature,service unit,unused,laser current high,laser current
low,low temperature>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Low Temperature

Serial Cmd: <K790,high temperature,service unit,unused,laser current high,laser current
low,low temperature>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled
Diagnostics Output 2

Serial Cmd: <K791,high temperature,service unit,unused,laser current high,laser current
low,low temperature>

Diagnostics Output 3

Serial Cmd: <K792,high temperature,service unit,unused,laser current high,laser current
low,low temperature>
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Output 1 Parameters

Output On
Serial Cmd: <K810,output on,output state,pulse width,output mode>
Default: Mismatch or No Read
Options: 0 = Mismatch or No Read
1 = Match or Good Read
2 = Mismatch
3 = No Read
4 = Trend Analysis
5 = Validation
6 = Diagnostic Warning
7 = In Read Cycle
8 = Read Cycle Data Valid
Output State
Serial Cmd: <K810,output on,output state,pulse width,output mode>
Default: 0 = Normally Open
Options: 0 = Normally Open 1 = Normally Closed
Pulse Width
Serial Cmd: <K810,output on,output state,pulse width,output mode>
Default: 50 (50 ms)
Options: 1 to 65535 (in 1 ms increments)

Output Mode
Serial Cmd:  <K810,output on,output state,pulse width,output mode>
Default: 0 = Pulse
Options: 0 = Pulse

1 = Latch Mode 1 (Unlatch Input 1 Pin)

2 = Latch Mode 2 (Unlatch Opposite Condition)

3 = Latch Mode 3 (Unlatch Re-Enter Read Cycle)
Output 2 Parameters
Serial Cmd: <K811,output on,output state,pulse width,output mode>
Configurable Output 3

Serial Cmd: <K812,output on,output state,pulse width,output mode>
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Matchcode
Matchcode <K223,matchcode type,sequential matching,match start position,
match length,wild card,sequence on no read,sequence on mismatch>
Master Symbol Database Size <K224,number of master symbols>
New Master Pin <K225,status>
Sequence Step <K228,sequence step>
Master Symbol <K231,index,master symbol data>
Match Replace <K735,status,replacement string>
Mismatch Replace <K736,status,replacement string>
Matchcode
Matchcode Type
Serial Cmd: <K223,matchcode type,sequential matching,match start position,
match length,wild card character,sequence on No Read,sequence on
mismatch>
Default: 0 = Disabled
Options: 0 = Disabled
1 = Enabled
2 = Wild Card
3 = Sequential
Sequential Matching
Serial Cmd: <K223,matchcode type,sequential matching,match start position,match

length,wild card character,sequence on No Read,sequence on mismatch>
Default: 0 = Increment

Options: 0 = Increment 1 = Decrement

Match Start Position

Serial Cmd: <K223,matchcode type,sequential matching,match start position,
match length,wild card character,sequence on No Read,sequence on
mismatch>

Default: 0

Options: 0 to 3000

Match Length

Serial Cmad: <K223,matchcode type,sequential matching,match start position,match

length,wild card character,sequence on No Read,sequence on mismatch>
Default: 1
Options: 1 to 3000
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Wild Card Character

Serial Cmd: <K223,matchcode type,sequential matching,match start position,match
length,wild card character,sequence on No Read,sequence on mismatch>

Default: * (asterisk)

Options: Any 7-bit ASCII character

Sequence on No Read

Serial Cmd: <K223,matchcode type,sequential matching,match start position,match
length,wild card character,sequence on No Read,sequence on mismatch>

Default: 1 = Enabled
Options: 0 = Disabled 1 = Enabled

Sequence on Mismatch

Serial Cmd: <K223,matchcode type,sequential matching,match start position,match
length,wild card character,sequence on No Read,sequence on mismatch>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Master Symbol Database Size

Serial Cmd: <K224,number of master symbols>
Default: 1

Options: 1t010

New Master Pin

Serial Cmd: <K225,status>

Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled
Sequence Step

Serial Cmd: <K228,sequence step>

Default: 1

Options: 1 to 32768

Master Symbol

Index

Serial Cmd: <K231,index,master symbol data>
Options: 1to 32768

Master Symbol Data

Serial Cmd: <K231,index,master symbol data>
Options: Any valid ASCII string
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Match Replace

Serial Cmd: <K735,status,replacement string>

Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled
Replacement String

Serial Cmd: <K735,status,replacement string>

Default: MATCH

Options: Any valid ASCII string up to 128 characters
Mismatch Replace

Serial Cmd: <K736,status,replacement string>

Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled
Replacement String

Serial Cmd: <K736,status,replacement string>

Default: MISMATCH

Options: Any valid ASCII string up to 128 characters
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Diagnostics

High Temperature Threshold <K402,status,message>

Low Temperature Threshold <K403,status,message>

Counts (Read-only) ;;(\29(;()» (returns: power-on,resets, power-on saves,custom default
Hours Since Reset (Read-only) <K407> (returns: hours,minutes)

Service Message <K409,status,service message, threshold,resolution>

<K411,laser high status,laser high message,laser low status,

Laser Current Warning Message laser low message>

User-Defined Name <K412,user-defined name>

High Temperature Threshold

Serial Cmd: <K402,status,message>

Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled
Message

Serial Cmd: <K402,status,message>

Default: HIGH_TEMP

Options: Any valid ASCII string up to 128 characters
Low Temperature Threshold

Serial Cmd: <K403,status,message>

Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled
Message

Serial Cmd: <K403,status,message>

Default: LOW_TEMP

Options: Any valid ASCII string up to 128 characters

Counts (Read-only)
Power-On

Serial Cmd: <K406,power-on,resets,power-on saves,power-on flash saves>
16-bit counter that increments on scanner power-on.

Resets

Serial Cmd: <K406,power-on,resets,power-on saves,power-on flash saves>
16-bit counter that increments on scanner reset. Value is reset on power-on.
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Power-On Saves

Serial Cmd: <K406,power-on,resets,power-on saves,power-on flash saves>

16-bit counter that increments when a scanner setting is saved for power-on
(<Z> command).

Custom Default Saves

Serial Cmd: <K406,power-on,resets,power-on saves,power-on flash saves>

16-bit counter that increments when a scanner setting is saved to the customer
parameter section of flash memory (<Zc> command).

Hours Since Reset (Read-only)
Hours

Serial Cmd: <K407,hours,minutes>
16-bit counter (0 to 65535)

Minutes

Serial Cmd: <K407,hours,minutes>
16-bit counter (0 to 60)

Service Message

Serial Cmd: <K409,status,service message,threshold,resolution>
Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled

Service Message

Serial Cmd: <K409,status,service message,threshold,resolution>
Default: SERVICE

Options: Any valid ASCII string up to 128 characters
Threshold

Serial Cmd: <K409,status,service message,threshold,resolution>
Default: 300 (5 minutes)

Options: 1 to 65535

Resolution

Serial Cmd: <K409,status,service message,threshold,resolution>
Default: 0 = Seconds
Options: 0 = Seconds 1 = Minutes
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Laser Current Warning Message
High Current Status

Serial Cmd: <K411,high current status,high current message,low current status,low
current message>

Default: 0 = Disabled

Options: 0 = Disabled 1 = Message

High Current Message

Serial Cmd:  <K411,high current status,high current message,low current status,low

current message>
Default: HIGH_LASER
Options: Any valid ASCII string up to 128 characters

Low Current Status

Serial Cmd: <K411,high current status,high current message,low current status,low
current message>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Message
Low Current Message

Serial Cmd: <K411,high current status,high current message,low current status,low
current message>

Default: LOW_LASER

Options: Any valid ASCII string up to 128 characters
User-Defined Name

Serial Cmd: <K412,user-defined name>

Default: QX-870

Options: Any valid ASCII string up to 50 characters
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Output Format

Format Extract <K740,output index, start location,length>
Format Insert <K741,output index,length,hex string>
Format Assign <K742,symbol number,status>

Output Format Status <K743,output format status>

<K744filter number,symbology,length,wildcard,placeholder,

Output Filter Configuration data,decode direction,database index>

Output Filter Enable <K745,number of filters>
Format Extract
Output Index

Serial Cmd:  <K740,output index,start location,length>
Options: 1t0 100

Start Location

Serial Cmd:  <K740,output index,start location,length>

Default: 0

Options: 1 to n (maximum number of characters in the symbol data).
Length

Serial Cmd:  <K740,output index, start location,length>

Default: 0 (Disabled; end of format cell array)

Options: 1 to n (maximum number of characters in the symbol data).
Format Insert

Output Index

Output Index refers to the database entry to be modified with this command. A formatted
output is built by extracting data from a symbol’s original data output and/or inserting
user-defined characters.

It may be helpful to think of individual indexes as positions in the final formatted output.
Starting with index # 1, enter either an extract or insert command to begin building the
required output string. Then, with the next index number, enter either an extract or insert
command to continue building the output string. Continue this process until the string is
complete.

Serial Cmd: <K741,output index,length,hex string>
Options: 1t0 100
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Length

Specifies the length of the user-defined character string that will be inserted. This function
is limited to 4 characters per output index, so multiple indexes must be entered in order to
insert longer character sequences.

For example, to insert a 10-character sequence in user-defined output, three commands
with consecutive index numbers would be required, where the first two character sequence
lengths were 4 and the third was 2.

Serial Cmd: <K741,output index,length,hex string>
Default: 0 (Disabled; end of format cell array)
Options: 1to4

Hex String

Specifies a character string that represents ASCII characters to be inserted in the database
entry. Two hex characters are required for every ASCII character to be inserted in the
user-defined output string. These two characters comprise the hex (base 16) value of the
ASCII character.

For example, to enter the three-character sequence “Hi!”, 3 would indicate the length of
the string, and a hex sequence of 486921 would be the ASCII sequence to be inserted.
(48=H;69=i;21=1)

Important: Each pair of hex characters represents one ASCII character. Hex character
pairs range from 00 to FF. Since there is a limit of 4 ASCII characters per insertion per
database entry, there is a limit of 8 hex characters per insertion per database entry.

Serial Cmd: <K741,output index,length,hex string>
Default: NULL (0x00)

Options: 00 to FF (As many as 4 bytes, or hex pairs.)
Format Assign

Symbol Number

Serial Cmd: <K742,symbol number,status>

Options: 11010
1 = Formatted output status for symbol # 1.
2 = Formatted output status for symbol # 2.

10 = Formatted output status for symbol # 10.
Status
Serial Cmd: <K742,symbol number,status>
Default: 0 = Disabled

Options: 0 = Disabled
1 = Enabled (Assign parameters to specified symbol.)
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Output Format Status

Serial Cmd: <K743, output format status>
Default: 0 = Disabled

Options: 0 = Disabled
1 = Enabled

Output Filter Configuration
Filter Number

Serial Cmd: <K744,filter number,symbology type,length,wildcard,placeholder,data,
decode direction,database index>

Options: 1t0 10
Symbology Type

Serial Cmd: <K744,filter number,symbology type,length,wildcard,placeholder,data,
decode direction,database index>

Default: 0

Options: 0 = Any type
1 = Interleaved 2 of 5
2 = Code 39
3 =Code 128
4 = Codabar
5=UPC
6 = PDF417
7 = EAN 128
8 = Code 93
9 = Pharmacode
10 = GS1 DataBar (RSS)
11 = MicroPDF417
12 = Composite

Length

Serial Cmd: <K744,filter number,symbology type,length,wildcard,placeholder,data,
decode direction,database index>

Default: 0
Options: 0to 128
Wildcard

Serial Cmd: <KT744,filter number,symbology type,length,wildcard,placeholder,data,
decode direction,database index>

Default: * = (0x2A)
Options: Any ASCII input in the form of a pair of hex characters
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Placeholder

Serial Cmd: <K744,filter number,symbology type,length,wildcard,placeholder,data,
decode direction,database index>

Default: ? = (0x3F)
Options: Any ASCII input in the form of a pair of hex characters
Data

Serial Cmd: <K744,filter number,symbology type,length,wildcard,placeholder,data,
decode direction,database index>

Default: NULL (0x00)
Options: Any ASCII input in the form of a pair of hex characters
Decode Direction

Serial Cmd: <K744,filter number,symbology type,length,wildcard,placeholder,data,
decode direction,database index>

Default: 0 = Any Direction
Options: 0 = Any Direction
1 = Forward
2 = Reverse
Database Index

Serial Cmd: <K744,filter number,symbology type,length,wildcard,placeholder,data,
decode direction,database index>

Default: 0 (any index)

Options: 0to 10

Output Filter Enable

Serial Cmd: <K745,number of filters>
Default: 0

Options: 0to 10
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Type Command Name
<C> Enter Decodes/Second Test
<Cp> Enter Decode Percent Test
Read Rate <J> Exit Decodes/Second and Decode Percent Tests
<al> PDF417 Information
<N> No Read Counter
<0> No Read Counter Reset
<T> Trigger Counter
<U> Trigger Counter Reset
Counters <Vv> Good Read/Match Counter
<W> Good Read/Match Counter Reset
<X> Mismatch Counter
<Y> Mismatch Counter Reset
<L1> Programmable Output 1
<L2> Programmable Output 2
Device Control <L3> Programmable Output 3
<I> Disable Scanner
<H> Enable Scanner
<G> Store Next Symbol Read to Database Index 1
Master Database <Gn> Store Next Symbol Read to Database Index n
<NEWM> New Master Load Status
<#> Display All Firmware Part Numbers
<#a> Display Application Code Part Number
<#b> Display Boot Code Part Number
Part Number / <#f> Display FPGA Code Part Number
Checksum <I> Display All Available Firmware Checksums
<la> Display Application Code Code Checksum
<lb> Display Boot Code Checksum
<If> Display FPGA Code Checksum
<Z> Save Current Settings for Power-On
<Zc> Save Current Settings as Customer Default Parameters
for Power-On
<Zrc> lFD{g\(,:vaélL%L:]stomer Default Settings and Save for
Default/Reset/Save <Zrd> Recall Omron Microscan Defaylt _Settings_and"Save
for Power-On (Will not default “sticky settings”)
<Zrdall> Recall Omron Microscan Defau‘I‘t Settings and §ave
for Power-On (Will also default “sticky settings”)
<A> Reset (Will not save for power-on)
<Arp> Reset and Recall Power-On Parameters
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Default/Reset/Save <Arc> Reset and Recall Customer Default Parameters
<Ard> Reset and Recall Omron Microscan Default Parameters
<K?> All Status Request
<K??> All Descriptor Status Request
<K?#> All Range Status Request

gz::’;z: ?:t:rtnuns\an ds <Knnn?> Single Status Request

<Knnn??> Single Descriptor Status Request
<Knnn?#> Single Range Status Request
<Knnnd> Default Customer Parameter
. . <@CAL> Calibrate without Menu
83#:";183(:‘22' Utility <@> Calibrate with Menu
<BCCFG> Enter Bar Code Configuration
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Appendix G — Protocol Commands

Communication Protocol Command Table

Control Characters

Protocol Command f Hex

g (Entered in menu or Effect of Command
(Mnemonic displayed on menu) serial command) Value
RES AD 04 Reset
REQ AE 05 Request
EOT D 04 Reset
STX B 02 Start of Text
ETX AC 03 End of Text
ACK AF 06 Acknowledge
NAK AU 15 Negative Acknowledge
XON Q 11 Begin Transmission
XOFF AS 13 Stop Transmission
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ACK/NAK Data Flow Examples

Setup 1
RES 0x00 (disabled)
REQ 0x00 (disabled)
STX 0x00 (disabled)
ETX 0x00 (disabled)
ACK 0x06
NAK 0x15
LRC disabled
Transfer 1
HOST_TX <K141,0>

SCANNER_TX ‘ACK’

Transfer 2

HOST_TX <K1417?>
SCANNER_TX ‘ACK’
SCANNER_TX <K141,0>
HOST_TX ‘ACK’

Error Condition

Transfer 1
SCANNER_TX symbol data
HOST_TX ‘NAK’ (host rejects)
SCANNER_TX symbol data (resend data)
HOST_TX ‘ACK’ (transaction complete)
Transfer 2
HOST_TX <K1417?>

SCANNER_TX ‘ACK’
SCANNER_TX <K141,0>
timeout reached...
timeout reached...
timeout reached...
Timeout Reached transaction aborted, data is flushed
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RES
REQ
STX
ETX
ACK
NAK
LRC

Transfer 1

HOST_TX

0x00
0x00
0x00
0x00
0x06
0x15
enabled

disabled)
disabled)
disabled)
disabled)

—_ e~~~

<K141,0>a

SCANNER_TX ‘ACK’

Transfer 2
HOST _TX

<K1417?>B

SCANNER_TX ‘ACK’
SCANNER_TX <K141,0>a

HOST_TX

‘ACK’

Error Condition

Transfer 1
HOST_TX

<k141,0>x (BAD LRC)

SCANNER_TX ‘NAK’

HOST_TX

<K141,0>a (GOOD LRC)

SCANNER_TX  ‘ACK’
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Setup 3
RES 0x00 (disabled)
REQ 0x00 (disabled)
STX 0x28 ‘(
ETX 0x29 ‘Y
ACK 0x06
NAK 0x15
LRC enabled

Transfer 1
HOST_TX (<K141,0>)H
SCANNER_TX ‘ACK’

Transfer 2
HOST_TX (<K141?7>)k
SCANNER_TX ‘ACK’
SCANNER TX  (<K141,AM>)w
HOST_TX ‘ACK’

A-88
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RES
REQ
STX
ETX
ACK
NAK
LRC

Transfer 1

HOST_TX

0x21 ‘v
0x3D =
0x28 ("
0x29 ‘Y
0x06

0x15

enabled

(<K141,0>)H

SCANNER_TX ‘ACK’

Transfer 2
HOST_TX (<K100?>)n
SCANNER_TX ‘ACK’
HOST_TX r
SCANNER_TX (<K100,8,0,0,1>)X
HOST_TX ‘ACK’
SCANNER_TX ‘r

Error Condition

Transfer 1
HOST_TX

(<K141,0>)H

SCANNER_TX  ‘ACK’

HOST_TX

(<K100?>)n

SCANNER_TX  ‘ACK’

HOST_TX

Ol

SCANNER_TX (<K100,8,0,0,1>)X

timeout reached...
SCANNER_TX =

timeout reached...
SCANNER_TX =

timeout reached...
SCANNER_TX =

timeout reached...
SCANNER_TX ‘r
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Polling Mode Data Flow Examples

Setup 1
Address 0x01 (translates to) Poll Req @ ‘0x1C’, Unit Select @ ‘0x1D’
RES 0x04
REQ 0x05
STX 0x02
ETX 0x03
ACK 0x06
NAK 0x15
LRC disabled

Transfer 1
HOST_TX ‘RES’ ‘0x1D’ ‘REQ’ (Select Unit 1 to receive data)
SCANNER_TX ‘0x1D’ ‘ACK’ (Unit responds with its address)
HOST_TX ‘STX <T>‘ETX
SCANNER_TX ‘0x1D’ ‘ACK’ (Unit responds with its address)
HOST_TX ‘RES’ (Terminate Transfer 2)

Transfer 2
HOST_TX ‘RES’ ‘0x1C’ ‘REQ’ (Poll Unit 1 for data)
SCANNER_TX ‘0x1C’ ‘STX' <T/00000> ‘ETX’
HOST_TX ‘ACK’

SCANNER_TX ‘RES’ (Terminate Transfer 1)

Starting with a ‘RES’ ensures a clean transaction, without “leftovers” from the previous
transaction.

Error Condition 1

HOST_TX ‘RES’ ‘0x1C’ ‘REQ’ (Poll Unit 1 for data)
SCANNER_TX ‘0x1C’ ‘STX’ <T/00000> ‘ETX’
HOST_TX ‘Nothing’ (Host should ‘ACK’ here)

timeout reached...

SCANNER_TX ‘REQ’ (Unit requests an ‘ACK’ again)
timeout reached...

SCANNER_TX ‘REQ’ (Unit requests an ‘ACK’ again)
timeout reached...

SCANNER_TX ‘REQ’ (Unit requests an ‘ACK’ again)
timeout reached...

SCANNER_TX ‘RES’ (Terminate Transfer 1, data is flushed)
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Error Condition 2

HOST_TX ‘RES’ ‘0x1C’ ‘REQ’ (Poll Unit 1 for data)
SCANNER_TX ‘0x1C’ ‘STX' <T/00000> ‘ETX’
HOST_TX ‘Nothing' (Host should ‘ACK’ here)

timeout reached...
SCANNER_TX ‘REQ’ (Unit requests an ‘ACK’ again)

HOST_TX ‘NAK’ (Host rejects data frame)

(Retry Event)
SCANNER_TX ‘0x1C’ 'STX’ <T/00000> ‘ETX’ (Unit sends again)
HOST_TX ‘ACK’ (Host receives data)

SCANNER_TX ‘RES’ (Terminate Transfer 1)
The protocol makes 3 retry attempts before data is flushed and transfer is aborted.
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Setup 2

Address 0x01 (translates to) Poll Req @ ‘0x1C’, Unit Select @ ‘0x1D’
RES 0x04

REQ 0x05

STX 0x02

ETX 0x03

ACK 0x06

NAK 0x15

LRC enabled

Transfer 1

HOST_TX ‘RES’ ‘Ox1D’ ‘REQ’ (Select Unit 1 to receive data)
SCANNER_TX ‘0x1D’ ‘ACK’ (Unit responds with its address)
HOST_TX ‘STX' <T> ‘ETX ‘LRC’

SCANNER_TX ‘0x1D’ ‘ACK’ (Unit responds with its address)
HOST_TX ‘RES’ (Terminate Transfer 2)

Transfer 2

HOST_TX ‘RES’ ‘0x1C’ ‘REQ’ (Poll Unit 1 for data)
SCANNER_TX  ‘0x1C’ 'STX <T/00000> ‘ETX ‘LRC’
SCANNER_TX  ‘ACK’

HOST_TX ‘RES’ (Terminate Transfer 1)

Starting with a ‘RES’ ensures a clean transaction, without “leftovers” from the previous
transaction.

Error Condition 1

HOST_TX ‘RES’ ‘0x1C’ ‘REQ’ (Poll Unit 1 for data)
SCANNER_TX ‘0x1C’ ‘STX' <T/00000> ‘ETX’ ‘LRC’
HOST_TX ‘Nothing’ (Host should ‘ACK’ here)

timeout reached...

SCANNER_TX ‘REQ’ (Unit requests an ‘ACK’ again)
timeout reached...

SCANNER_TX ‘REQ’ (Unit requests an ‘ACK’ again)
timeout reached...

SCANNER_TX ‘REQ’ (Unit requests an ‘ACK’ again)
timeout reached...

SCANNER_TX ‘RES’ (Terminate Transfer 1, data is flushed)
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Error Condition 2

HOST_TX ‘RES’ ‘0x1C’ ‘REQ’ (Poll Unit 1 for data)
SCANNER_TX ‘0x1C’ ‘STX’ <T/00000> ‘ETX’ ‘LRC’
HOST_TX ‘Nothing' (Host should ‘ACK’ here)

timeout reached...
SCANNER_TX ‘REQ’ (Unit requests an ‘ACK’ again)

HOST_TX ‘NAK’ (Host rejects data frame)

(Retry Event)
SCANNER_TX ‘0x1C’ 'STX’ <T/00000> ‘ETX’ ‘LRC’ (Unit sends again)
HOST_TX ‘ACK’ (Host receives data)

SCANNER_TX ‘RES’ (Terminate Transfer 1)

Error Condition 3

HOST_TX ‘RES’ ‘'0x1C’ ‘REQ’ (Poll Unit 1 for data)

SCANNER_TX ‘0x1C’ *'STX' <T/00000> ‘ETX’ ‘BAD LRC’

HOST_TX ‘NAK’ (Host rejects bad LRC data)

(Retry Event)

SCANNER_TX ‘0x1C’ 'STX’ <T/00000> ‘ETX ‘GOOD LRC’ (Unit sends again)
HOST_TX ‘ACK’ (Host receives data)

SCANNER_TX ‘RES’ Terminate Transfer 1)
The protocol makes 3 retry attempts before data is flushed and transfer is aborted.
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Appendix H— ASCII Table

Dec | Hex | Mne | Ctrl Dec | Hex Ch Dec | Hex Ch Dec | Hex Ch
00 00 NUL | "@ 32 20 SP 64 40 @ 96 60 )
01 01 SOH | *A 33 21 ! 65 41 A 97 61 a
02 02 STX B 34 22 “ 66 42 B 98 62 b
03 03 ETX | ~C 35 23 # 67 43 C 99 63 c
04 04 EOT | ~D 36 24 $ 68 44 D 100 64 d
05 05 | ENQ | “E 37 25 % 69 45 E 101 65 e
06 06 | ACK | *F 38 26 & 70 46 F 102 66 f
07 07 BEL G 39 27 ! 71 47 G 103 67 g
08 08 BS AH 40 28 ( 72 48 H 104 68 h
09 09 HT Al 41 29 ) 73 49 | 105 69 i
10 0A LF A 42 2A * 74 4A J 106 6A i
11 0B VT K 43 2B + 75 4B K 107 6B k
12 oC FF AL 44 2C , 76 4C L 108 6C |
13 oD CR M 45 2D - 77 4D M 109 6D m
14 OE SO AN 46 2E . 78 4E N 110 6E n
15 OF Sl O 47 2F / 79 4F (0] 111 6F o
16 10 DLE AP 48 30 0 80 50 P 112 70 p
17 11 DC1 Q 49 31 1 81 51 Q 113 71 q
18 12 DC2 | R 50 32 2 82 52 R 114 72 r
19 13 DC3 S 51 33 3 83 53 S 115 73 s
20 14 DC4 AT 52 34 4 84 54 T 116 74 t
21 15 NAK | ~U 53 35 5 85 55 U 117 75 u
22 16 | SYN AV 54 36 6 86 56 Y 118 76 v
23 17 ETB | AW 55 37 7 87 57 w 119 77 w
24 18 | CAN | X 56 38 8 88 58 X 120 78 X
25 19 EM Y 57 39 9 89 59 Y 121 79 y
26 1A | SUB V4 58 3A : 90 5A V4 122 7A z
27 1B | ESC 4l 59 3B ; 91 5B [ 123 7B {
28 1C FS AN 60 3C < 92 5C \ 124 7C |
29 1D GS A 61 3D = 93 5D ] 125 7D }
30 1E RS AN 62 3E > 94 5E A 126 7E ~
31 1F us A 63 3F ? 95 5F _ 127 7F D
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onfiguring Ethernet TCP/IP

When using Ethernet to deploy QX-870s in an application, the host computer must be in
the same IP range as the devices. Network settings are accessible in Windows from the
Control Panel. The steps below show how TCP/IP settings can be configured.

1. From the Windows Start Menu, open Control Panel and double-click Network

Connections

Control Panel

Fie Edt Vew Favortes Took Hep -

Q © - ¥ Osuh [ roters

[=1(ES]

Address @ Control Panel

Name

&5, Accessibility Options

E add Hardware

LY Add or Remove Programs

4 Admiristrative Tools
Adobe Gamma

4 automatic Updates

=7 Date and Time

% Display

Folder Cptions

Fonts
& Game Controllers

) Mouse
(Zero BurnRights

€2 WYIDIA niview Desktop Manager
{e Phone and Madem Options

2 Pawer Cptions

) Printers and Faxes

W Regional and Language Options
‘2% Seanners and Cametas

[ 5cheduled Tasks

) securky Center

Dl soundmax

@, Sounds and Audic Devices

[ Taskbar and start Meny
& User Accounts
@1 Windows Firewall
4 Wireless Hetwork Setup Wizard

<

Comments
Adjust your computer settings for vision, hearing, and mobilty.

Installs and troubleshoots hardware.

Instal ar remove proarams and Windows components,

Corfigure adninistrative settings For your computer

Calibrate monitar for consistent color, ereate ICC profile

Set up Windows bo automatically deliver imporkant updates

Sek the date, time, and tme 20n For yoLr computer.

Change the appearance of your deskiop, such as the background, screen saver, colors, fart sizes, and screen resolution.
Customize the display of fies and folders, changs flle assotiations, and make network fles avallsble offine.

Add, change, and manage fonts on your computer,

Add, remave, and corfigure game contraller hardrare such as joysticks and gamepads.

Corfigure your Internet display and connection settings

Customize your keyboard settings, such as the cursor blink rate and the character repeat rate

Wicrosoft Office Gutlock Profiles

‘Custorias your mouse settings, such s the button configuration, double-click speed, mouse pointers, and motion speed.
Specify the CD/DVD burn rights for the hero Family of products

Connects bo other computers, networks, and the Internet.

Corfigure your NVIDIA riier Deskiop Manager settings.

Configurs yaur telsphons disling rulss and modem settings,

Corfigure energy-saving settings for your computer.

Shows installed prinkers and fax printers and helps you add new ones.

Customize settings for the display of languages, numbers, times, and dates.

Add, remave, and corfigure stanners and camerss,

Schedule computer basks bo run automatically.

i yoLr current securty stabus and access importank settings

SoundiAz Control Panel

Changs the saund scheme For your computer, o confiaure the sebtings for voLr seakers and recording devices,
Change settings for text-to-speech and for speech recognition (F installed)

See information sbout yoLr computer system, and thange settings for hardware, performance, and automatic updates.
‘Customize the Start Menu and the taskbar, such as the types of items to be displayed and how they should appear.
Changs ussr account sebtings and passwords For pecple who shats this computer.

Corfigure the Windows Frenall

et up o add bo & wireless network for your home or office

|~

Conmnects ta other computers, networks, and the Inkernet.

2. The Network Connections dialog will appear. Double-click the icon for the Local Area
Connection being used in the application.

Fle Edt View Favorites Tools

Qe - @ - (¥ Psewsn |

Advanced  Help w

Folders

Address @) Network Connections

Network Tasks

[E] Createanew
connecton

@ Change Windows
Firewal settings

@ Disable this netrork
device:

®, Repair this connection

=} Rename this connection

© View status of tis
connection

Change settings of this
commection

Other Places

B Control Panel
& My Network Places
1) My Documents
& My Computer

Details

Local Area Connection

LAN or High-Speed Internet

\‘(\

5
=

8| 8 @

udf. i)

-
b

Disable
Status
Repair

1394 Connection n 2 Local Area Connection 3

Wireless Network.
Connacton

Create Shorteut.

Rename

Prope

4 View or change settings for this connection, such as adapter, protocol, or modem configuration settings.
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Configuring Ethernet TCP/IP
Configuring Ethernet TCP/IP (cont.)

3. The Local Area Connection Status dialog will appear. To check the host computer’s
connection settings, click Details on the Support tab.

To verify connection status:

- Local Area Connection Status

On the Support tab, click the Details
General | Support | button to bring up a list of Network
Connection Details.

Connection status

- Address Type: Aszzigned by DHCP
a Network Connection Details
IP Address: 1E2148.88.35
Subriet Mask: 255, 255.0.0 Metwork Connection D etails:
Defaul Gateway 162148.26.1 gy Halue
Phwszical Address 00-0C-F1-EC-B1-D5
L | IP Address 162.148.88.35
> Subnet bMack 255.256.0.0
Default Gateway 162148261
DHCP Server 162.148.25.71
‘windows did not detect problems with thiz Lease Obtained 11/3/2008 10:5303 &AM
Eunm_acliun. If you cannot connect, click Lease Expires 2142009 10:52:02 AM
P DS Servers 1621482571
162.148.25.70
198.6.1.3
WAIMNS Server

Blee Close

4. A connected QX-870’s default address information can be verified in ESP by clicking
the Search button in the Connection Wizard. Compare the imager’s IP address to
the host’s IP address to determine whether or not they are in the same subnet range
(this can be determined by your |.T. department if you are unsure).

TCPIIP E|
IP Address: 182 168 0 100
" R5Z32
+ Ethemst TCP Port 1 2001 =

00:0B:43:05:F4: D4
MODEL=0QX-830
DESCRIPTION=0X-830 for SQE
APP#=35-338301-10

Em— EIPVID=1095

Qr-B30(182.168.0.1 g}
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Configuring Ethernet TCP/IP (cont.)

5. To change the host computer’s connection settings, click Properties on the General tab.

To change TCP/IP settings:

On the General tab, click the Properties button to bring up a list of items being used by the current connection.
On the Local Area Connection Properties dialog, double-click Internet Protocol (TCP-IP).

- Local Area Connection Status

- Local Area Connection Properties

General | Support | General |
Connection Connect using:
Status: Connected | ES Broadcom 440« 10/100 Integrated |
Duration: 1 day 07:29:28
Speed: 100.0 Mbps This connection uses the following tems:
g File and Frinter Sharing for Microsoft Networks ~
=130 Packet Scheduler
Intemet Protocal (TCP/IP) =
A
Activity < | =
’:Q“ Propert
> a
g Description
. Transmission Control Protocol/Intemet Protocal. The default
Rackets USR8 20E5E wide area network protocol that provides communication
across diverse interconnected networks.
[[] Show icon in notification area when connected
Motify me when this connection has limited or no connectivity

6. The Internet Protocol (TCP/IP) Properties dialog will appear.

Internet Protocol (TCP/IP) Properties

General |

ou can get IP settings assigned automatically f your network supports
this capability. Otherwise, you need to ask your network administrator for
the appropriste IP settings

() Obtain an IP address sutomatically .

@ Use the following IP address: e Select Use the following IP address to set
1P address: R the IP Address, Subnet, and Gateway.
el vy ——

(%) Use the following DNS server addresses

e —
B —
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Appendix J — Using EtherNet/IP

Overview

The EIP interface will be identified as a Generic Device (0x00). The interface is designed
to support remote serial transmit and receive using explicit unconnected messaging.
Necessary Tools

The following tools are helpful for configuring the EIP:

» EtherNet/IP Messaging Tool — can be a PLC or Software Tool, must be capable of
sending explicit messages and establishing Class 1 connections. EIPScan is an example
of such a tool.

« Terminal emulation or serial communication tool that can connect to a TCP socket, such
as HyperTerminal.

« ESP — Omron Microscan’s Easy Setup Program. This tool has the ability to find Omron
Microscan products on the network, configure their ip address, then configure all appli-
cation parameters.

EtherNet/IP Terms of Use

EtherNet/IP Technology is governed by the Open DeviceNet Vendor Association, Inc
(ODVA). Any person or entity that makes and sells products that implement EtherNet/IP
Technology must agree to the Terms of Usage Agreement issued by ODVA. See
www.odva.org for details.

Device Type
The EtherNet/IP device type is 0x00, Generic Device.

Vendor ID

Omron Microscan’s Vendor ID is 1095.

Product Code
The Product Code is 870.

QX-870 EtherNet/IP Object Model

The QX-870 uses Class 1 connected messaging to communicate most data in three different
io assemblies. The user chooses one of two input assembilies, plus the output assembly,
to create a Class 1 connection.

Connection properties supported:

Class: 1

Trigger Mode: Cyclic and Change of State

Cyclic Rate: Greater than 20 ms recommended. 10 ms minimum.

Size: Fixed

Type: Point-to-Point (PLC OUT, O->T), Point-to-Point and Multicast (PLC IN, T->0)
Priority: Low, High, and Scheduled
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Data Types
Omron Microscan o
Data Type AB PLC |ODVA CIP EDS Description
us SINT USINT Unsigned, 8 bit
u32 DINT UDINT Unsigned, 32 bit
A 32 bit length field, followed by
STRING32 STRING |UDINT and BYTE]] 8 bit ASCII characters

QX-870 Small IN Assembly 0x64, 100 decimal (IN = QX-870 -> PLC)

Size (# of Data

(32 bit flags)

Field # | Data Type Type Elements Field Name
User-Defined Tag Echo
0 |Us2 ! Echo from asm OUT 0xC6
1 u32 1 Command Echo
(32 bit flags) Echo from asm OUT 0xC6
° u32 1 Output Control Echo

Echo from asm OUT 0xC6

3 |U32

Read Cycle Sequence Counter:

When this value changes, it indicates the following
read cycle report fields have changed.

0 = Read cycle report has been “reset” to
“empty”.

Read cycle report data is only valid when
Sequence is not 0.

4 |STRING 32

U32 + U8[64]

Read Cycle Report: Decoded Data
Up to 64, 8-bit chars

The first U32 is the length of the bar code data
in the U8[64] field.

Total=
84 U8,
or 21 U32

This is a small, lightweight input assembly. It is a subset of the “Big IN Assembly 0x65”. It
provides feedback of the output assembly, and the text of any bar codes decoded by the reader.

See Big IN Assembly 0x65 for a description of the data fields.
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Using EtherNet/IP
QX-870 Big IN Assembly 0x65, 101 decimal (IN = QX-870 -> PLC)

Field # Data Type %T;%::ngitti Field Name
User-Defined Tag Echo
0 |u32 1 Echo from asm OUT 0xC6
1 u32 1 Command Echo
(32 bit flags) Echo from asm OUT 0xC6
5 u32 1 Output Control Echo
(32 bit flags) Echo from asm OUT 0xC6
3 (L?;zbit flags) 1 External Input Status (Physical Pin State)
4 U32 1 External Output Status (Physical Pin State)
(32 bit flags)
u32 .
5 (32 bit flags) 1 Device Status
Read Cycle Sequence Counter:
When this value changes, it indicates the following
read cycle report fields have changed.
6 |U32 1 0 = Read cycle report has been “reset” to
‘empty”.
Read cycle report data is only valid when
Sequence is not 0.
7 |U32 1 Read cycle report: Trigger count <T>
8 |U32 1 Read cycle report: Decode/Match count <V>
9 |U32 1 Read cycle report: Mismatch count <X>
10 |U32 1 Read cycle report: Noread count <N>
Read cycle report: Decoded Data
11 |STRING32 | U32+uUs[128] |UP to 128, 8-bit chars
The first U32 is the length of the bar code data
in the U8[128] field.
Total=
176 U8,
or 44 U32

This contains more status information, and a longer bar code string, than the “Small IN
Assembly 0x64”. This gives the PLC visibility of the device’s discrete io, current operational
status, and read cycle counters.
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User Defined Tag Echo, Command Echo, Output Control Echo

These are a direct echo of the equivalent fields in the OUT assembly. They provide the
PLC programmer with a method of verifying that the OUT data has been received by QX-870.

External Input Status (Physical Pin State)

Bit #

Pin Name

0

Trigger

1

New Master

2-31

Reserved

0 = no current sensed on input

1 = current sensed on input

External Output Status (Physical Pin State)

Bit #

Pin Name

0

Out1

1

Out2

2

Out3

3-31

Reserved

0 = output contact is open
1 = output contact is closed

Device Status

Field # Bit Name State

0 Reserved

1 g:\gu';ﬂgzt:r 1 = New Master Requested
2-7 |Reserved

8 |Scanning Disabled |1 = Scanning Disabled
9-15 |Reserved

16 |In Read Cycle 1 =In Read Cycle

17 |Actively Scanning 1 = Active Scanning
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Note the following details with “In Read Cycle” and “Actively Scanning” signals:

1. They may be very short-lived. It is possible for the reader to begin and end a read
cycle without these signals being seen in active state.

2. They are only valid for normal read cycle operation: continuous, serial, and triggered.
They do not reflect operation during bar code configuration, read rate, auto-calibration,
or ESP “Setup” mode.

Read Cycle Sequence Counter

When this value changes, it indicates a new read cycle report is present.
Read cycle report data is only valid when Sequence is not 0.

Read cycle reports are only output during normal read cycles: continuous, serial, and
triggered. Read cycle reports are not output during bar code configuration, read rate,
auto-calibration, or ESP “Setup” mode.

Read Cycle Report: Trigger, Decode/Match, Mismatch, No Read Count

These are the historical read cycle result counters. By comparing the values to a previous
report, the number of decodes, mismatches and noreads in the current read cycle can be
determined.

Read Cycle Report: Decode Data

This string has the same format that would be output a serial port or tcp connection, with
one difference: preamble and postamble are not added.

QX-870 OUT Assembly 0xC6, 198 decimal: Command (OUT=PLC ->
QX-870)

. Size (# of Data .
Field # | Data Type Type Elements Field Name
0 |U32 1 User-Defined Tag
u32
1 (32 bit flags) 1 Command
u32
2 (32 bit flags) 1 External Output Control

User Defined Tag

This provides the PLC programmer a method of uniquely identifying multiple readers in the
system. This field serves no functional purpose in the QX-870. The value sent by the PLC
for this field is echoed back to the input assemblies.
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Command

Bit# |Action
0 |Trigger
1 New Master
2-7
8 |Disable Scanning
9-15 |Reserved
16 |Clear Read Cycle Report and Counters
17  |Unlatch Outputs
18-31 |Reserved

The PLC programmer should verify that a Command has been received by QX-870 by
observing the equivalent “echo” field in the IN assembilies.

Trigger (0)

Edge event-driven. Takes effect when read mode is Serial, Edge, or Level. A transition
from 0 to 1 is a rising edge trigger event. A transition from 1 to O is a falling edge trigger
event. The following sources all induce trigger events in the reader, including:

+ A serial command from a serial com port

» EZ button

» External Trigger input signal on connector A

» Command:Trigger bit in the OUT assembly

If the reader is to be exclusively triggered by the PLC, then all other trigger sources must
be keptidle.

New Master (1)

Edge-event driven. A transition from 0 to 1 is a command to the unit similar to sending the
<G> serial command, or activating the New Master input on connector A. When activated,
the New Master function instructs the reader to store the next decode in the master symbol
database.

Disable Scanning (8)

Operates the same as the <H> and <I> commands. A transition from 0 to 1 is the same as
sending an <I> command, which issues a “disable” event. A transition from 1 to 0 is the same
thing as sending an <H> command, which issues an “enable” event. Note that the most
recent command, either <H> or <I> serial commands or the Camera Action:DisableScanning
command will always override the previous “scanning disable” state. To verify scanning status,
observe the DeviceStatus field in asm 0x65.
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Clear Read Cycle Report and Counters (16)

Trigger, Decode/Match, Mismatch, Noread, Decoded Data string, and Sequence. A transition
from 0 to 1 is similar to sending the commands <U><W><Y><0O>, which clear the historical
read cycle counters. Also, the Sequence counter and Decoded Data string will go to 0.
Note that if this command is received while a read cycle is active, execution of the command
will be delayed until the read cycle has ended, and the read cycle’s information will probably
be lost.

Unlatch Outputs (17)

If any outputs are configured for “Unlatch on Input1”, a transition from 0 to 1 will unlatch
the output. See configuration commands K810-812. It is not necessary for Input 1 to be
enabled.

External Output Control
Bit# |Pin Name

0 Out1
1 Out2
2 Out3

3-31 |Reserved
0 = open the output contact
1 = close the output contact
Note: Not operational at this time.

QX-870 OUT Assembly 0xC7, 199 decimal: Serial Command (OUT:
PLC -> QX-870)

. Size (# of Data .
Field #| Data Type Type Elements Field Name
0 |U32 1 Length of Command String (Field 1)
1 us 256 Command String

Accessible only by unconnected explicit message.
This assembly enables the PLC to send serial commands to the device, similar to a serial port.

Known Issues and Limitations

1. External Output Control has not been implemented yet.
2. There is currently no way to receive serial command responses back from the QX-870.
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Programming Flow Charts

Triggered by PLC, symbol data required, timeout or decode ends read cycle.
Setup:

Read Cycle Trigger Mode = External Edge or External Level.

Symbol Data Output = Enabled globally and for EtherNet/IP.

When to Output = As Soon As Possible.

End of Read Cycle = Timeout.

No Read message = Enabled.

Triggered by PLC.
Barcode data required.
Timeout or decode ends readcycla,

Init; Clear
QUT.Command
00

I Reader is idle

Wait for system event
“begin bar code reading”

PravSeq is a separate program tag
variable used to detect new read data

Copy
IN.Sequence
to “PrevSeq"

Set IN.Command, Trigger
OUT.Command. Trigger will also change in response
o1

Wait for IN.Sequence to change.
QOptional: Use a timeout mechanism to
limit the time waiting for IN.Sequence
to change.

If a timeout occurs, assume a
MOREAD, and initiate error handling.

¥ /ﬁmr NOREAD.
Use tha string langth field to datarmine
Process the number of valid characters.
IN.DecodedData
v

Clear
/ OUT.Command. Trigger /

o0

Is
IN.CommandEcho. Trigger
=07

'Wait for reader to recognize the falling trigger.
Optional: Use a timeout mechanism to limit the
time waiting for the echoed Trigger to fall,

If a timeout occurs, initiate error handling.
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NET and MOD LED Indicators

MOD (Module)

Omron Microscan

Indicator State Summary Requirement Implementation
If no power is supplied to the device, the
Steady OFF No power module status indicator will be steady Per requirement
OFF.
Device If the device is operating correctly, the
Steady GREEN : module status indicator will be steady Per requirement
operational GREEN.
If the device has detected a non-recoverable |Safe Mode: Basic
Steady RED Major fault minor fault, the module status indicator  |comm.only. Scanning
will be steady RED. system non-functional.
. While the device is performing its power-up
Elgghlng GREEN/ Self-test testing, the module status indicator will  |Per requirement.
be flashing GREEN / RED.
NET (Network)
. . Omron Microscan
Indicator State Summary Requirement

Implementation

Steady OFF

No power, no
IP address

If the device does not have an IP
address (or is powered off), the network
status indicator will be steady OFF.

Per requirement.
Before device has
acquired an IP
address via DHCP.

Flashing GREEN

No connections

If the device has no established connections,
but has obtained an IP address, the
network status indicator will be flashing
GREEN.

Per requirement.
After device has
acquired an IP
address (static or
DHCP).

If the device has at least one established
connection (even to the Message

RED

indicator will be flashing GREEN / RED.

Steady GREEN  |Connected Router), the network status indicator will Per requirement.
be steady GREEN.
Connection If one or more of the connections in
; timeout which the device is the target has timed ;
Flashing RED out, the network status indicator will be Per requirement.
flashing RED.
If the device has detected that its IP
Steady RED Duplicate IP address is already in use, the network Not implemented.
status indicator will be steady RED.
: While the device is performing its
Flashing GREEN / Self-test power-up testing, the module status Per requirement.
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Appendix K — Operating the Serial Gateway
Data Fields in the QX-870 EtherNet/IP (CIP)
Interface Object

This appendix outlines a rough pseudo-code description of how to operate the serial gateway
data fields in the QX-870 EtherNet/IP (CIP) interface object.

Service Code

All EtherNet/IP (CIP) data com transactions with the QX-870, both send and receive, are
performed with Service Code=0x45, Class ID=0x68, Instance=1, Attribute ID=0x6A. Each
transaction can send data, receive data, or both. Attribute OX6A has a variable size, with a
minimum of 16 bytes, and the maximum 486 bytes. The first 16 bytes are a header with
several fields that enable serial gateway-style functionality. The remainder of the data
packet can be 0 to 470 bytes, and contains the serial data. The usage of these fields, and
the serial data, is described below.

To send a command to the QX-870:

1. Populate the Serial Data field with a serial command.
2. Populate the Send Length field with the string length of the serial command.
3. If only sending a command, and not waiting for a response in the same transaction:
» Populate the Receive Timeout field with 0.
» Populate the Receive Length field with 0.
If sending a command and waiting for a response in the same transaction:
+ If sending a serial trigger, and expecting symbol data output:

Populate the Receive Timeout with a value equal to the device’s read cycle timeout
<K220, timeout>, plus 20 (milliseconds).

+ If sending a command that requests data, like a read of the counters
<T><V><X><N>:

Populate the Receive Timeout with a value of 10 (milliseconds) or greater.

Populate the Receive Length field with a value set to the maximum length of data
the PLC can handle in one transaction, up to 470. If set too small, the device will
fragment the response over multiple transactions.

4. Populate the Receive Request Flags with Ox1, if needed, to delete all pending data
from the device before it sends a response to the command.

5. Initiate the transaction.
6. When the transaction is complete, check the Receive Length field:
+ If Receive Length is 0, no data has been received.
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+ If Receive Length is non-zero, then new data has been received.
Process the Serial Data field up to the value of Receive Length, and manage any fragmentation
per standard programming technique. Check the Receive Response Flags. If the value is
not 3, then the string sitting in the Serial Data field in not a complete message. Itis a
fragment of a larger message.

To receive data from the QX-870:

1.
2.

Populate the Send Length field with 0.
Populate the Receive Length field with a value set to the maximum length of data
the PLC can handle in one transaction, up to 470. If set too small, the device will
fragment the response over multiple transactions.
Populate the Receive Timeout field with a value that the PLC is willing to wait for the
transaction to complete. When receiving bar code data, this would typically be set to
the read cycle timeout <K220,,timeout>, plus 20 milliseconds or so. When checking
for a command response, set this to at least 10 milliseconds.
Populate the Receive Request Flags with 0x1, if needed, to delete all pending data
from the device, and only respond with data generated by the device after this
request is received.
Initiate the transaction.
When the transaction is complete, check the Receive Length field:
+ If Receive Length is 0, no data has been received.
+ If Receive Length is non-zero, then new data has been received:
Process the Serial Data field up to the value of Receive Length, and manage any
fragmentation per standard programming technique. Check the Receive Response

Flags. If the value is not 3, then the string sitting in the Serial Data field in not a
complete message. It is a fragment of a larger message.
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Appendix L — Allen-Bradley Version 16 PLC Setup

This section was created and run on the following Allen Bradley/Rockwell components:
* RSLogix 5000 Version 16

» ControlLogix 5561 processor
» 756-ENBT/A EtherNet/IP interface card, firmware version 4.003 or newer.

This setup procedure was also followed in RSLogix with a CompactLogix 5332E as the
processor, though the final program was not tested with a CompactLogix processor.

1. Create the I/0 Configuration for the base system, including the system’s Ethernet interface:

% RSLogix 5000 - MscanLogix5561 [1756-L61]*

Fle Edt Vew Search Logic Communications Took Window Help

ale@ = slslel o= = sleelE pEl @le
Offline 0. FRUN [ ] e Pt [AB_ETHIP-TND 105 233 Backplaneht- jfﬂ
No Forces > ”:g:T 4}
No Edits 2|50 4 e R R | ]
Bl T Iy y ST S S
R untrDHer MacanLogi5561 # Gontroller Tags - MscanLogix5561 (controller) [m=1E3]
B Controler T
Crtelr Pl Honchr Scope: [ FattscarLomneebl | _Shore. | Shoml
=] @Es»iuw_up endet | Hame & |[Value ©] Force Mask € [ Style Data Type:
= £8 MainTask

+ 8 mainerogram
(1 Unscheduled Programs
=5 Motion Groups
{3 Ungrouped Axes
(3 Add-On Instructions
=I5 Data Types
# O User-Defined
% G Strings
£y add-on-Defined
) g Predefined
# (4 Module-Defined
3 Trends
=-£3 1/0 Configuration
=€ 1755 Backplane, 1756-44
9 [0] 1756-LE1 Mscanlogesel
= B [3]1756-ENBT/A cip
&

Bus Size

<

[\ Monitor Tags {Edit Tags

52

Enter atag name
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2.

A-110

Add QX-870 by right-clicking on the Ethernet interface, and select “New Module”:

#% RSLogix 5000 - MscanLogix5561 [1756-L61]*

File Edi View Search Logc Commurications Took Window Help

B & ble|ef ol - slnlplE =l @lal

Offline

No Forces >, F 0K 1}
NoEdts a- T = = N e S e o
Redundorcy B9 B | 1 1 rawortes £ mmon £ mewe £ Ew A Trerome A

- Path: [ AB_ETHIP-111010.5.233\Backplane 0" I | ﬂ

#50 Contraller MscanLogixe 1

15 Tasks
=158 MainTask

51 Mation Groups

(53 add-on Instructians
£ Deta Types

-, User-Defined
Ly strings

-Cyf Predefined

i Module-Defined

(3 Trends

£5 10 Configuration

=1 1756 Backplane, 1756-A¢

Controler Tags
(53 Controller Faui: Handler
(1 Power-Up Handler

3 MainProgram
(3 Unscheduled Programs

[ Ungrouped éxes

£ Add-on-Defined

~§0 [0]1756-L61 MscanLogixsS6 1
- [ [3] 1756-EnBTiA e
= [l

B Paste Cerl+y

Bus Size I

3

I3

Create a module

Select “ETHERNET-MODULE Generic Ethernet Module”, and click OK:

#| Controller Tags - MscanLogix5561 (controller)

Seope: | {0 MscanLogixge1 Show. Show Al

| Name & |[alue <] Force Mask © | syle | Data Type

|\ Monitor Tags £Edit Tags /

B Select Module £|
t odule |Descripti0n |
- 1794-AEMT A 1794 10/100 Mbps Ethernet Adapker, Twisted-Pair Media -~
- 1794-AENTE 1794 10/100 Mbps Ethernet Adapter, Twisted-Pair Media
-~ 2364F RGU-ENT 2364F Regen Bus Supply via 1203-EM1

- Drivelogix5730 Ethernet. ..

- EtherMet TP

- PowerFlex 4-E

- PowerFlex 40-E

- PowerFlex 40P-E
- PowerFlex 70 EC-E
- PowerFlex 70-E

< |

By Categary By “Yendor

10,100 Mbps Ethernet Port on DrivelogixS730
Generic Ethertlet/IP CIP Bridoe

Ethernet/IP Panelview
SoftLogixS800 EtherMet /TP

PowerFlex 4 Drive via 22-COMM-E
PowerFlex 40 Drive via 22-COMM-E
PowerFlex 40P Drive wia 22-C0OMM-E
PowerFlex 70 EC Drive via 20-COMM-E
PowerFlex 70 Drive via 20-COMM-E

ric Ethie dule

[

i

Erd. | addFavoie |

Favorites |

ak I Cancel | Help |
A
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4. Configure the following fields:
“Name” = A useful name to remember the unit
“IP Address” = The IP Address of QX-870
“Comm Format” = “Data — DINT”
“Input” “Assembly Instance” = Choose either 100 (Small) or 101 (Big)
“Input” “Size” = 21 (Small), or 44 (Big)
“Output” “Assembly Instance” = 198
“Output” “Size” = 3
“Configuration” “Assembly Instance” = 1
“Configuration” “Size” = 0 (none)

5. Click OK when done.
Example: For Small IN (Instance 100, Size 21):

M Module Properties: eip (ETHERNET-MODULE 1.1)

Appendices

General* ] Connection | Modulz Info |

Type: ETHERMET-MODULE Generic Ethernet Module
Yendor: Allen-Eradlsy
Parert; &ip .
Mame: | Comnection Farameters
Azzembly
Dresoription: Instance: Size:
Input: 100 ! _%I [32-hit]
L, 192 32 (32
Comm Format; | J -

address 4 Hast Mame

" |PAddress: | |

" Host Name: |

Configuration: |1

—
—

=) [G-bit)

N

Statuz: Offine

Caricel

Apply

| Help
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Allen-Bradley Version 16 PLC Setup
Example: For Big IN (Instance 101, Size 44):

M Module Properties: eip (ETHERMET-MODULE 1.1)

General® | Cannection | Module Info |

Type: ETHERMET-MODIILE Generic Ethernet Module
Wendor: Allen-Bradley
Parent: &ip
e — Connection Parameters
Lzzembly :
D escription: Instance: Size:
Input: |1 m I _Ij [32-bit)
Dutput: I I _lj [32-bit]
Cornrn Format: I Data - DINT LI S I_ Iﬁ
= Configuration: 0 8-bit
Address / Host Name = = (B
= |P Address: | | . . . Status [nput; | |
" Host Mame: I Statuz Dutput: I

Statuz Dffline oK I Cancel | Apply | Help |

6. Configure the “Required Packet Interval (RPI)” and click OK. 20 ms or slower is
strongly recommended. 10 ms is the minimum allowed by QX-870:

3 RSLugix 5000 - Msuanlugixs561 [1756-L61]

Window  Heb

Ho Edits & oo i1 R =21 T B 2 ] e R
Fednden) &Y | Lr B Favornee ramon {_stame F_on { ot 2 w

£ Controller MscanLogixS561
8 Controller Tags

3 conbroler Fauk Hander M Module Properties; eip (ETHERNET-MODULE 1.1)
£ Pawer-Up Handler

0 Tasks General Connection | Module nfo |

£ MainTask.

i (3 MarProgram
+{23 Unscheduied Programs
{4 Motion Groups
3 Ungrouped Axes
[ add-an Irstructions
Data Types
- Cp, User-Defined
& G, stings
[, Add-On-DeFined
L3, Predefined
O, Module-Defined
(3 Trends
&1 1o Corfiguration
=& 1756 Backplane, 175644

Requested PacketIrtenal [RFI}
I~ Inhibit Moduls

I00=ms  (1.0- 32000 me)

T Major Fault On Contoller |f Conrection Fals “hile in Run Mode

Module

-1 [0] 1756-L61 MscanlogxSSe1
= [3]1756-ENETIA ep
= Ethernst
8 17ss-EETA Hp
~ B ETHERNET-MODLLE g

Status: Ofline X I Cancel Apply Help

Cescriptian
et Offine
Modue Faut

@) I 5

Ready
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Double-click on the “Controller Tags” item, and verify QX-870’s :l and :O tags appear
in the Controller Tags window:

Mew Search Logic Communicatiors Tnok Window Hep

& ala
Peth: [AB_ETHIP-1410.10.5 238\B achplane\0* vlé‘J

MoFocer )|
NaEdis T =t = e e ke B
Fiedundancy 50 8 Favoriteo A &ddOn g Alaims L Bt £ TimerCaurtsr
5 Corkroller MsconLagixG561 # Controller Tags - MscanLogix5561 icontroller) =1
@ Controller Tags
3 Controller Fauk Handler sorge: [Gomssancogwaost »| _ Shew | srawan
o ‘f“ FonertpHoder [ Marme &]Vaus | Foms Mask €[ 5t Data Type: ]
5 Tas
= 58 MarTask + qul ) floco) ABETHERNET_MODULE:CD
% C3 manprogram I BT ) [ AB:ETHERNET_MODULE_DINT_17BByies0
(21 Unscheduled Frograms + w0 {3 Loop ABETHERNET_MODULE_DINT_12Byres:0:0
45 Motion Groups
-2 Ungrouped foxes
(21 add-0n Irstructions
] Data Types.
- Eh User-pefined
5 s
[ Add-On-Defined
Pradefined
s Module-Defined
(9 Trends
51 1/D Corfiguration
= 89 175 Backglane, 1756-Ad
B9 [0]1756-L61 MscanLodkS5s 1
= [ [3]1756-EBT[A Ep
= Etherrat
- § 17seEuETIA Ep
- ﬂ ETHERMET-MODLILE qx.
Description
stotun ottine
hodue Fautt
< i <[+ ]\Monitor Tags £Edt Tags ] ]l4 | Ow
—==

Mo Foraes

Ea Fatr: [AB_ETHIFT410.105 2338 ackplan=\lr -Iﬂ
MoEdis

Al H st A [ | 4] | e
) 5 Bl <l g Forites 1

4 Controller Mscanlagix5561 & Controller Tags - MscanLogix5561 (contraller)
A controller Tags

(30 controlier Faur Handier Scops: | fIMssanloginibe1 ~ Shaw Show Al

\ [ Pawer-Up Hardlar
Harie. & | value <] qste Data Typ= Des=
& Tasks = -

[-53 MainTask Ea-H [ ABETHERNET_MODULE-CO
- (=0 MainProgram Hgel foooll AB-ETHERNET_MODULE_DINT_175Byle.

[- [B]x]

Togran Tags Hgr it AB:ETHERNET_MODULE_DINT_128ptcs.
[ Unscheduled Frogr: open
45 Mation Groups
* 3 Ungrouped Aves | & Ot anlvx
g Add-On Irstructions | By copy Q+C
Data Types
past =
(5 User-Defined B rese
5 stings Delete ozl
- (5 Add-Cr-Defined
5 () Predsfined 0¥ verlfy
3 Module-Defined Cross Reference  Ci+E
(1 Trends I E————
45 1j0 Configuration Browse Logic...  Clrl+L
B B —
[0] 1756-L61 14 Print ,
= 311752t _—
- Ethermet Propeties AtHEter
] 1rse-miETRET
8 EmvERMET MODULE [\ Monitor Tags AEditTags /
Tope Ladder Diagran (hain)
Desctiction

< i |

Open the selected corponent or callection
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9. Right-click on the top rung and select “Import Rung”:

%/ RSLogix 5000 - MscanLogix5561 [1756-161]

File Edit View Search Logic Communications Tools Window Help

B[=E| 8| &|B|8| o - SnlelE =l alal

Offline 0. I Run [ ] et [£B_ETHIP-1V10.10 5 233\BackplaneA0”

No Forces

Vo
No Edis a Pi‘ﬁ R = = T A e e s
) «

Fedindancy » [\ Favorttes. § aaon £ s £ Bt £ TwerCourter £ 1
5] Cantraller MscanLogied56 1 # Controller Tags - MscanLogix5561{controller)

[&) controler Tags

Contolor ok Handir Scope: | § Mscankogiamst ] __Shaw. | showal

(1 Power-Up Handler
 Tasks
= 58 MainTask

= % MainProgram

1) Frogram Tags
MairR.outing

(53 Unscheduled Programs
{25 Wotion Groups

{23 Ungrouped Axes 4 CutRung Chrl
+[2 hdd-On Instructions

E MainProgram - MainRoutine [==1E3]

&3 ot Topes By CopyRung Ctri+C
L5, User-Defined B eate bt
Strings
% add-On-Defined Delete Rung &)
C, Predefined Add Rung Ceri+R
L Modle-Defined EdtRung Erter
=l LE”S;ﬁgura[mn Edit Bung Comment Cr+D
(= 9 1756 Backplang, 1756-A4 Import Rung,
4 [0 1756-L61 MscanLogixS561 Export Rung,
= [3]1756-ENET/a eip - |
=& Ethermet Start Pending Rung Edies  Ctri+Shift+5

B 1756-ENBTA eip

Accept Pending Rung Eds
| ETHERNET-MODLULE QxHawk

Cancel Pending Rung Edits

Tupe Laddier Disgram (Mair) Assemble Rung Edit
Description
verify Rung
£l w GoTo... G

Add Ladder Element.. Alt+Ins Rung 0 of 1 s

10. Click the Attachments icon in this PDF to show the 32-000001-xx.L5X file. Save the
file to the location of your choice. Navigate to the file and click Import.

&7 Open Attachment

———P 7 Sove Attachment... N

*+ ] Add Attachment...

[l Delete Attachment

Edit Description...

B ooen
%4 Search Attachments... B Open

Show attachments by default podifed Compressed size
32-000001 10 L5X 10/28/2013 20212PM 36 KB

Click the icon at left in this PDF to
display attached files. Right-click
the 32-000001-xx.L5X file and
select Save Attachment.

Lok [Sm — 1 cms@

= After you have saved

the 32-000001-xx.L5X
p file, navigate to it and

b click Import in the

e, Import Rung dialog.

Flogare w1010 —
L e = | Carce
e
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11. At the “Import Configuration” window, link the first two items to the module name
assigned earlier:

Import Configuration
Tags l Data Topes |

| M arne &| Aliaz For \ Data Type | Description | Operation |
@ ﬂ qul j AB-ETHERME 132 Existing
i, ﬂ g0 : “B-ETHERME Use Ewxisting
| qx_I0_small_pt g l0_z Create Mew

0k | Cancel | Help |

12. Link “:I” to the input assembly:

Import Configuration E'
Tags I Data Typesl
| M ame &| Aliag For | Data Type | Description | Operation |
5 ﬂ | ﬂ AE.ETHERHE Use Existing
% ﬂ | M e |Da{a Type |Dascripﬁnn | o |isting
| F=rT LE:ETHERME... (S0
- - ol 5B ETHERME. | L
E g0 ABETHERME...
Mame: g«
Data Type: ABETHERNET_MODULE_DINT_176Eykes:1:0 )
Descripkion: -
Lankaller
Frogram
Showr: Shows Al 33
TE | Cancel | Help
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13. Link “:0” to the output assembly:

Impo nfiguration

Tags | Data Topes |

Showe: Show Al

I arne £ | Blias For Data Tupe Description Operation
I ﬂ gl AE:ETHERHE Lse Existing
Iy ﬂ g0 j BB:ETHERME 1Use Existing
| Mame: Data Type Description ~ =
fl Hwt B ETHERME... en
ABETHERME... i
4B ETHERME... 1
Marne: qu:0 —
Data Type: &B:ETHERMET _MODULE_DIMT_1 ZBytes:0:0 bt
Descripkion:
| Lonitraller
| Program

LI Help

14. Delete any empty rungs:

Ho Foroes
Mo Edis
Ficdud ancy (5]

Fia

il

I = = e e R K B |
«|» |\ Favortoe {TaTon £ Heme 7 BT £ Twermrie 1

1 Controller MscanLagixsse1
B Controller Tags
(23 Controller Fauk Hander
(3 Pawerp Hardier
1 Tasks
- MainTask.
= MainPragram
"B Proorem Tegs
- B maoutre
(3 Unscheduled Frograms
431 Motion Groups
-3 Ungrouped Axes
[ Add-an Trebructions
] Daka Types
3] User-Defired

qy_etemal inpus
qu_extemal_outputs

qu_IM_small_udk
qu_I0_big_udt
gx_I0_smal_udt
q_OUT_uek

z

=
&
[£3

(=

k1] m |

# cCukRung ik
By copyRung e choose one CPS for choose one CPS far
- 1N andt QUT: IMN and OUT: n
B baste Chel+y _smell_ptor _big_pt _smell_pt or _biy_pt 5
Delete Rung Del ] Copy Fle —— synehronaus Copy Fle —|
Source el Source il
Add fung ket Dest gr_I0_smal et Dest 94J0_bia st |
Edt Rung Enter Lenatn 1 Length 1
Edit Rung Comment. CrHD
Import Rung...
Export Rung. .. Copy File f——— synehronows Copy Fie —
_ Source or_10_small_pt.oUT Source q_I0_big_ptOUT
S StertPerndnoRungEdes  Chl+shifces Dast o Dest 0
Length 1 Ls h 1
431 Accept Pending Rung Edits engt endt
%X cancel Pending Rung Edits
¥ Assemble Rung Edt
X cancel Rung Edit
=

o |

A0d Ladder Element. . Ak

Werlfy R [

wenFy Rung J . R

G o, kg =
—

Delste the selscted Relay Ladder Logic Element(s)

A-116
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15. Select one CPS instruction per rung, the “_small_pt” on the left, or the “_big_pt” on
the right. Keep the one that corresponds to the assembly sizes configured for the
module, and delete the other:

4 RSLugix 5000 - Msvanlugix3T61 [1736-L61]"

Edt Mew Sesrch Logic Communications Took Window Hep

Mo Forcer

Mo Edits

Fedundancy

[ | Blels| = |E @@l

A At et ] A | ] ] o
B <]+ ]\ Fovortteo {Ammon & mmms R BR A Trmeraite ]

B ron [po_ETHIP I 105 08 0k plane vlﬂ

* [ Unscheduled Fragrams
45 Motion Groups

* [ Ungrauped Aves
(35 Add-0n Trskructions
51 Data Types

=53] User-Defired

qx_IH_bia_udt

g_IN_small_udt
gx 10 _big_udt
[ e 10_small_uck
i OUT_udt

- Add-Cn-Defined
5 Predefined
4. Module-Defined
[ Trends
£ 1/0 Configuration
= #1756 Barkplare, 175624
81 [0] 1756-L61 MecanLogkSEL
=8 [3]1756-EN8T1A £p
55 Ethernst
B 1756-BNBT A dp

LN Program - MainProgran

CgMaiPogan - Show. Show All

Scope

El MainProgram  Mainl

1] 5 s o |

Choss o CFS for Chons one GPS for A
N and GLIT: NG oL, =
_smdll_ptor _big_pt _smal_ptor _big_pt
o Copy Fie - synohranous Copy s |—
Surce Source qel
Dest a0 _small_pA Dest g_10_ig pt M
Length Length 1 =

Copy il 1 Symenrencus <opy File
Source qx 0 small_pt. OUT Source gy I0_kig_p.0UT

Dest o Dest L7
1

Lengtn Length

“ 8l erreRuETMODLLE 8
e &
Description |
Status ottine
hodde Faut |

.| , | MainRoutine!

ianFrogram

< m | 3

Enter non-800L fiks sourcs operand
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16. In this example, the small assembly set has been kept:

Fle Edi Wlew Search Legic Communicatiors fools Window Hel

Mo Forcer

No Edits
Redndancy 2

& Controller MscanLagixs561 EYN| # Contraller Tags - sseanl ngix5aad (cant raller) (- P[]
Contraller Tags =
(3 Contraller Fauk Handler
*(£3 Pawer-UpHandier
E Tasks
2 manask EEEEE]
= 3 MarProgram
"1 Program Tags
B marsoutine
(3 Unscheduled Programs
41 Motion Groups
[0 Ungrouped Axes
(3 add-on Irstructians
51 Data Tpes
A, User-Defined
CH qe_command
v _devine_status
Ji_extomal_inputs
Q_sxtemal_outputs
- qs N _big_ude -
B qu_N_smal_udk
[ ge_o_big_ude
- ge_I0_small_udt
- ge_our uor
) strings
[ stiizs
1 stret
STRING &

[El MainProgram MainRoutinc*

Chooee ane CPS far
I v OUT:
_smel yt o _big_pt

i oy Fiie —
saurce al
Dest s J0_smal_ptIN
Lengin

ManRoutine*

Dbk KN
[\ Monitor Tags AEdi Tags /

@ I | 3|

Enter non-BOOL fils scurce oparand Rung 10f 2 Japp fER

In this example, the big assembly set has been kept:

Petty [48_ETHIP-1410105 Z33\Backplan=h0" -Iﬂ

Ma Farces
Ho Edis A H | AR A 0 e
Feandrey 69 o]

1 Controller MscanLagix561
Controller Tags
3 Contraller Fauk Handler

“ [ Power-Uip Handler I
3 Tasks
@ manTask | EEEEE ‘
= £8 MarProgram |
1B Frogram Tags ehaaze one CPS far
[ mankoutine I znd QUT:
_small_pt or _big_pt

{33 Unscheduled Programs
£ Motion Groups

3 Ungrouped Axes

(3 Add-on Irstructions

&5 Data Types

Defined
p_command
p_dvioe_status
p_extemal inpuks
_extemal_outputs

o CopyFie  —
el

Source
Dest e 10_bia_ptIN

Synchranaus Copy File

1 il | ¥

Enter non BOOL Fil saurce opsrand, Rungiofz  em e |
For the remainder of this document, the big assembly set is demonstrated.
The system is now configured to test communication with the QX-870.
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17. Select the control button next to “Offline”, and select “Download”

Fie Edt \ew Search Logic Communicatiors Tools Window Hep

=8| 8 450 =l =] Bl%lk| = E el

A. 7 Aun ath: IAB,ETHIP 1M0.10.5.2338Backplans'(F vlﬂ
Ma Force: ‘Goonine 1}
Mo Edie - J H | Ak || O oo ol
Fiedord ancy: [ Downieaa | A+ I\ Favortas faawon L amme £ en J Tmencoiie 2
@ Controllet  program Mode Cl ontroller Tag anLogix5561ico 3 m]
=i Run Mode
Test nde ainProgra ainRoutine =]
T T FEEEH]]
=5 0 To Faults
E chanss ne CPS for =
. Cogtrdller Properties IN endl OUT. I
(3 UnscheneTrProgFanT el pi o _bis_pt
@ Motion Groups E o Con Flle
(03 Ungrouped Axes Zowee
53 Add-an Iretructions est QRLIC_Dig_gtIN
1 Data Types Length
) User-Defined
B av_connerd
deviee_status
qi_extemal inpts 1 Cany Flle | |
a#_extemal_outputs Source G 10 kig pt OUT ‘;
i _IH_big_udt | Dest 0
qe_IH_small_udt Length 1
q_I0_big_ud ‘
qx_I0_smal_udt
gx_0UT_udt |
) Strings &) '
strizs
ctréd
STRING =
~
ManRout r
S sanprogran J 4 14
I < [+ I\ WoriforTags AEdit Tags M%I;d
i ) ] ]
Dowrioad using current commurications path Fung 10f 2 T

18. Once the program has downloaded, make sure the PLC is in Run Mode:

i RSLugix 5000

Fie Edt \ew Search Logic Communicatiors Tools Window Hep

o == e VTS =] sl | alal
FomRun 10 B runtaoss Lf N N T — )

No Forces G0 Offine
Jﬂﬁ]ﬁ] A | | [

Ha Edits wpload. .

Fredordancy Download = foiaaon X Atame J ot J_Tmenceis A
5: Controllel  program Mode I« controller Tags - MscanLogix5361(controller)
Run Mode =

Test Mods [l MainProgram - MainRo
Clear Faus ice] Q=] 2 O v e s ™ 3 B i
G0 To Fauls
el— Choses ome EPS for £
Cogtrdler Properties 1M enict OUT:

_smal_nt or _big_pt

[ unscheamexrrogram:
1 Mtion Groups

-3 Ungrouped Axes

53 Add-n Tretructions

1 Data Types

) User-Defired
qi_eomnand

i _devios _status
9% _edemal inputs
i _extemal_outputs
q_IH_big_udt
qx_IH_small_udt
QH_I0_big_udt

0 Copy e ]
aurce o

Dest GHIC_Big_PUN

Lengih 1

Capy Fie
Souree g 10 big pt ST
Dest w0
Length 1

Change contraler mode toRemote Run Fung 1af 2 fare [ @y
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To open the Program Tags, right-click on “Program Tags” and select “Monitor Tags”:

Fle Edit Mew Search Logic Communicatiors [ools ‘indow Helb

Bl=ll & ilEel ol -] gl [ @] @le

Rom Run B8 ™ Run Mo . Poth: [ 4B_ETHIP-1410.10.5. 233\ ackplonc\0* =
Ma Ferces »_| ™ Conholler OK. \’1“

Mo Edits. =% : 5‘;“;'; & J ‘ ‘ ‘ ‘ ‘ )(ﬂ

4
LN £ = A= X

roller MscanlagixGs6 1
Contraller Tags
(23 Controller Fauk Handler
[ Power-Up Handlsr
ot [ Name & [ Alas For

>

[Base Tag [Dala Tope: |
=@ MainTask [Faxc I |8B:ETHERNET_MODULE:C.O }
| |

Shle Description [ 1=

= 3 MalrProgran T |ABETHERNET_MODULE_DINT_176Btes0
j e P R |88 ETHERNET_MODULE_DINT 1284tes010
ManRautre ) ewTag..
(53 Unscheduled Progra ‘
1 3 Moton Groups
(23 Ungrouped Axes Edit Tags
(29 Add-On Instructions Verfy
=13 Data Tvpes
=B Laer-efned Expart Tags...
g4_oommand
]

gy Prink: ’

M) e _ertemalinput
n qr_exbemal_outputs
< IN_big_udk

¢ _IN_smaill_udt

[ e _10_big_udt

(i) ¢ _10_small_udt

e _OUT_udt
=) Strings

[E3

. . 3 [+ ]\ Monitor Tags AEdt Tags e Y

Monitor 2 tag callection =y

A-120

View Search Logic Communicatiors [ook Window Hep NEE
=il S| 5l%e| || -] SlnlelE 2=l alal
Aem Aun M ™ AunMode Path [AB_ETHIP-1410.105. 233 Backplonch0- = B
Mo Foreer b_| @ Conbioller 0K
e & [ oty Ok

Kl | R R g
M 100K LT Fs = — vy

=1 Controller MecanLogins561 w| |l seoe: [(BManPiogam =] Show. | showsl
Contraller Tags il
<[4 4
et e Hame. [ Value | CET [P | Descriptian | |=
57 FowerUp Hander N EFETTS N G I0_big uch
58 Tasks | =0 big priN fobt g IN_big chaate one CPS for N and OUT: _sm
- £ manTask | = a0 big pINOUT_echo febt g OUT_uet
=3 a‘n%gram + gx_|0_big_ptIN.OUT_echo usertag 0| |Decimal  DINT o
Eroaniiacs] + qw_l0_big_ptIN.0UT_eche.command LERRat] g_command
b marpoutine —
53 Unschedubd rograns 1 +-qu_I0_big_ptIN.0UT_echo.ext_aut Lt q_estemal oupuls
=/ 231 Motion Groups N ax_I0_big_pt IM.ext_in FR _extenal inputs
[ Ungrouped Axes | e I0_big_ptIMest out FR _extenal_oulputs
£3 add-on rstrucons - ar_10_big_ptIN.device: status N ai_device_stalus
-8 D@TZWD; B - a#_10_big_pt N sequence 3| [Decmal | DINT
T e; S mand u 4 10_bia_pt IN.vigger_ont 3| [Decinal |DINT
0 q_device _status N “q_10_bia_pt N eecorde_maich et 3| [Desmal | DINT
M qe_extomal_inputs | g¥_I0_big_pt.IM.mismatch_cnt 0| |Decimal  DINT
a_extemal _outputs n G410_bia_ptIN noread_ont 0| |Dacmal |DINT —
| ux,::,bu,“udtdt = % _J0_big_pt IM.sprrb_si 11234567890 1 20F000V (0118, . . { 128
eI _smal +
I o it | = e b eout s OUT_udh
) e ool ot |+ quI0_big _ptOUT wserteg OINT
= qu_ouT_udt — qu_I0_big_pt OUT.command q_command [
= £ stings qx_I0_big_ptOUT command bigger BOOL [
strizs u s_10_bi_ptOUT command.new_master B00L
e qx_10_tig_ptOUT.commend.res? i
STRING 2|
=1 q#_10_big_ptOUT.command.res3 8oL
N q#_10_big_ptOUT. command.res 8oL
- q#_10_big_ptOUT.command.res5 B0l
- #_10_big_ptOUT command 126 BOOL
- #_10_big_ptauT command ies? BOOL
| ' q#_I0_big_ptOUT cemmand.disshle_ssan BOOL =
< | 2| [T\ Monitor Tags £EdtTage 7 « [
Enter a tag vaus =Y
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21. Change the “.OUT.usertag” to non-zero:

fe Edi Mow Seach Logc Communicatiors [ooks MWindow Heb BEE
=l @l &l ol =] Rkl & v alal
Rom Run [ I AunMode rEm Pattr Wﬂl
MoFoces b |1 ContalerK L@" i
m:‘ﬁgtgﬁﬂk i B s = R e e R e |
Fedudancy 5] [l | 1§ Favortos (Cimon A e BT A Trertor A
“E3 Controller Mscarl agixsSs1 || seove: [F@MabPogam | Shon | Showl
S:m:: l:gi Hender Name o[ Value “|efswe  [DataTyee Deseription |+
* (3 PawerUpHordler = ae_I0_big_pt floood 8 a4I0_big udt
£ Tasks —lax_I0_big_ptiN [ q_IN_big_udt chaase ane CPS for N ang DUT: _sm.
8 MaiTask = quI0_big_pLINOUT_echo [N o OUT_uit echa of LT asserby back to PLC
= £5 MarPragram ' que_I0_big_ptIN.OLUT_echo.useitag 0| Decmal |DINT helpful for identification and camm veri.
- B :«::;:z;:i ¥ qx_I0_big_ptIN.0UT_ccha.command IR e command echa of 0UT assemby back fo PLC
537 Unschedubd Programs +qe_I0_big_ptIN OUT_echo est_out {3 ax_extemal_oulputs discrete output contrdl: rererved
£ Motion Groups Fox_|0_big_ptIN ext_in s ax_extemal_inputs status of discrets inputs.
L[5 Ungrouped Axes £-qe_|0_big_ptIN ext_out [o) f a_extemal_oulputs status of discrete outputs
5 Add-an Imstrustiens g |0_big_ptIN device_stalus [ ai_device_status choase ane CPS for [N and OUT: _sm.
@ E.;At‘zl'vr“; i g4 |0_big_ptIN.sequence 3| |Dedimal |DINT ‘i/hen this changes. tigger, decode/.
5 command +/ gy 10_bia_ptIN.vigger_ert 3| |Dedmal |DINT Tiigaer courer <T>
i_deviz_status +-ox|0_big_ptI N decode_maich ot 3| |Desmal |DINT Gomd rmad/match counter <>
Q% _axtemal_inputs + qy_l0_big_pt.IN mismatch_cnt 0] Decimal |DINT Mismatch counts <)
gt _extemal_outputs + qy_|0_big_ptIN noread_cnt 0] Decimal |DINT Morasd saurkar <M Sl
“‘{z—bﬂf”“‘“dl g ¢ J0_big LN symb st 112345678301 20F000V (0115, . . | { 128 barcode dets sting
gty 010_bia ptOUT 2 @OUT_udt
Q0 sl uck g o I0_big_ptOUT usertag il Decimal |DINT helpful for identification and comm veii
) aeUT_uk |0_big_pt.OUT.command cp_conmand
) Strings " e_I0_biq_ptOUT.command tigger Decimal |BOOL Flising edge starts readng
stri2s . 0_bia_ptOUT command new_master Decimal | BOOL Rising ede equests next decodeta .
e @ 10_big_ ptOUT. command es2 Decimal |BOOL rsmved
el i_I0_big_ptOUT. command res3 Decimal | BOOL eserved
gi_I0_big_ptiIUT. command s Decimal | BOOL eserved
~_I0_big_ptiIUT. command res5 Decimal | BOOL eserved
g#_I0_big_ptOUT.command esg Dedmal | BOOL eserved
- qu_I0_big_ptOUT. command es7 Decimal |BOOL reseved
—gw_I0_big_ptOUT. . disable_scan Dacimal | BOOL Rising edge disables mading -
) ] 2 | | [T 1\ monitor Tags £EditTass 7 {le] I»
Resdy a
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The “.IN.usertag_echo” will change to match the same value as the “.OUT.usertag”:

Yew Search Logic Communicatiors Inols

el = A

AU ™ Aunioos
1| T Connaller 0K

I7 Battery OK.
No Edits 2 ml

Aem Aun

Mo Foreer

Window Hep

| =] o858 [ [v[=]

Fotb: [AB_ETHIP-1410.105 2338 ack planeA("

Kl ||
JL.1| T s T

=1+ Controller MscanLogixG561
Controller Tags
[ Controller Fauk Handler
53 Pawer-Up Handler
=1-E3 Tasks
£ 58 MainTask
= £ MairProgram
e e 5
By MairRovtine
(21 Unscheduled Programs
=1 €5 Motion Groups
[ Ungrouped fxes
{59 Add-0n Irstrctions
=14 Data Types

A

Soope: [(@HarFiogem | _ Show Show Al

<

Name | alue <|¢|stle | DataType | Desciption [
|| = axi0_big pt flooa [ 4.10_bi uch
|| = quio_big Ui Lo bt qiIN_big_uck choose one CFS for IN and OUT: _sm
||| = g 10 big ptINOUT_echo [ uOUT_udt
+ q_I0_big_ pUIN.OUT_echousettag ~| B [Decimal |DINT L
o + _I0_big_pIN.DUT_echa, command ffooa i [ q_conmand
o + q_I0_big_pIN.OUT_scha.exl_out Lo b q_ewteinal oulputs
B e I0_big_pt N ext_in Lo b i q_estemal inputs
| g |0_big_ptIN.ext out R qu_extemal oulputs
N qu10_big_ptIN.desice:status Ledt q_device_status
L} g% | 0_big_pt.IN.sequence 3| Decimal |OINT
L} | 0_big_pt.IN.trigger_cnt 3| Decimal |OINT
B ~_I0_big_pt. IN ciecorde_maich_cnt 3| Decmal |DINT
| % 10_big_pt IN.mismatch_ont 0| |Dacimsl |DINT
| o |0_big_ptIN.naread_ort 0| Decmsl |DINT -
| ) 0_big_pt [N surb_st 112345678901 2vFI00v (0116. . . |{ 128
|| =geio_big ptout [ 04 OUT_udk
| g0 big_ptOUT weertag 643 Decimal | DINT
| e I00_ti_pt OUT. comamand foad qv_command T
_10_big_ptOUT commend.tigger 0 Decimal |BOOL L
L _10_big_ptOUT command.new_master 0 Decinal |BOOL
H q_I0_big_ptOUT command res? 0| Decimal |BOOL
N q_10_big_ptOUT command res3 0| |Dedmal |BOOL
N g 10_bia_ptOUT command.resd 0 Decimal |BOOL
| i 10_big_ptOUT command s 0| |Decmal |BOOL
a%_I0_big_pt.OUT.command.rest 0| Decimal |BOOL
q_I0_big_ptOUT command.resT 0| Dedmal |BOOL
—a_10_big_ptOUT command. disable_scan 0| Decimal |BOOL

Ready

"<] + \Monitor Tags A EditTags /

or

This confirms that two-way communication with QX-870 is successful. Itis left to the programmer
to move or modify the CPS instructions in the Main Program according to the application’s

requirements.

Operation of the data fields within the assemblies is described in the object model documentation.

A-122
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Appendix M — Allen-Bradley Version 20 PLC Setup

» To add a new EDS file to RSLogix 5000 Version 20 select the EDS Hardware Installation
Tool from the menu item under Tools.

Fle Edt Search Logk G

T e I | i ] & IS B [socstomne.
[ ]

168211148 ackplane\I - EJ

¢ -M—I{ :rl{u:rI{f-}l
' PRy Aems f o

= 9 1756 Badplane, 1756-A4
0 [0] 1756161 Basic_Tester
= § [ isseeTRer
=

+ Click the Next button.
Rockwell Automation's EDS Wizard |

Welcome to Rockwell
Automation's EDS Wizard

The EDS Wizard allows you to:
-register EDS-based devices.
- unregister a device.
- change the graphic images associated with a device.
- create an EDS file from an unknown device.
- upload EDS filefz] stored in & device.

To continue click Next

==
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» Make sure the Register an EDS file(s) radio button is selected, then click Next.

Rockwell Automation's EDS Wizard P
Options *
What task do you want to complete? 1’ ]

* Register an EDS file(s).
This option will add a device(s) to our database.

= Unregister a device.
This option will remove a device that has been registered by an ED'S file from
our databasze.

£ Create an EDS file.
This option creates a new EDS file that allows our software to recognize your
device.

¢ Upload EDS filels) from the device.

Tihis aption uploads and registers the EDS fle(s] stored in the device,

< Back mﬂtj Cancel |
e

> |
—

+ Click the Browse button to locate the new EDS file on your PC. Then click Next.

Rockwell Automation's EDS Wizard x|

Registration t
Blectronic Data Sheet filels) will be added to your system for use in Roclowell 1’ :
Automation applications. ]

% Register a single file
" Register a directory of EDS files [ Lok in subfolders

Named:
EAWork\EDS\-870 (32-000002-10) eds

" I there is an icon file (ico) with the same name as the file(s) you are registering
then this image will be associated with the device.

To perform an installation test on the file(s), click Next

< Back Mexd = Cancel
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» Click the Next button.

EDS Fle Installation Test Results
This test evaluates each EDS file for emors in the EDS file. This test does not
guarantee EDS file validity.

eworkedshge-370 [32-000002-10).eds

* Click the Next button.

Change Graphic Image
You can change the graphic image that is associated with a device.
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* Click the Next button.
Rockwell Automation's EDS Wizard

Final Task Summary
This is a review of the task you want to complete.

).

You would like to register the following device.
3-870

< Back Mext > Cancel

e —

« Click the Finish button.

Rockwell Automation's EDS Wizard

%

You have successfully completed the EDS Wizard.

(e [
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* Now the EDS file has been loaded into RSLogix’s database. Right-click the Ethernet
menu item and select New Module.

ft R ginc 0 sic_Tester S6-161 20.11)*

Difline 0. I RUN Pate [AB_ETHIP-\IS2 168.2111\Backplane i =] &

Mo Furces LL SN | e -
NoEdis i TR =1 = 2 R R | |

= & 1756 Backple Pas
mm-m-‘“ =
=8 @ s et

s i

[Ready

» To find your camera in the list, type fis and the dialog will show only devices with the
letters “fis” in the name. Either double-click the camera you want or highlight it and click
the Create button.

Catbog | Macude Discavery | Favertes |
= ] u-nn| Show Filers ¥
Hoarber | Descrpon | Verdor | Catogory I
FISL870-beels CXET Microscan Syste . Genenc: Deviceidecnecabed for n.
FI5-£800- boods QX HAWK Micmscan Syse . Genenic Deviosidepmeated forn
2 of 200 Module Types Found A o Faronites
™ Close on Creste ( thl > Clese Help I
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+ Enter the name of the device used in the PLC program and the IP address of the camera.

[ New Module B x|

Genesal" ]rm-wﬁml Module Info | Intemet Protocel | Port Configuestion |
Type: FIS-0870-1xxxG 0=-870

Werdor Mictoscan Systems Inc.

Paiert: EIP

Mame: C iDX-S?D T) Ethemet Address

Dm‘

& IP Addess: 192 188 . 1 .12

" Host Name: |

Module Defrution

Revisior: 11

Elechionic Keying.  Compatble Modude
Conneciions: 10_smal

Status: Creating ok | Cacel | Hep |

« After the new device has been added to the project, the default assembly data will be
the small size. You can change it to large by double-clicking the camera menu item in
the tree control and clicking the Change button on the dialog.

% RSLogid 5000 - Basic_Tester [1756-L61 20.11]*

Fle Edt Wew Seach Lloge Commricstors Took Window Helb

b & 1|n|8] |- =] #ala|F vE] aja [

Difine: B 'I:HUN — Paity [AE_ETHIPIVIS2 168 2111 Back planei™ =&
Ha Fosces b.| 0K i
R — Y 4 Alele] s lrlololo]

2 a | *l,“. rites A Aasim A Satety A Alsrms g BE £ r\-:r'.::

oler Orgarucer X riadule Properties:
= 2 Conbaler Bager_Tester Wender, iF
[ Coroler Tags
(5] Cortroler Fault Mander o

] Power-Up Handier N i
2E; 1 Ethanet Addnedy

el Tk Hamer |Q 270 |

=5 MainTask Deaciliont ‘ 3 | = Pirvate Hebwosk: 1921681, [ 152

[ L MarFrogram |
3 Unscheduled Frograms | Fhases WP Ak I
" Host Name: I

= Moton Groups
3 ungronped Axed
£ add-0n Instnacsons
= 55 Cats Types
41 S, User Defined
¥ L Sings
£ Add-On Defred Modhis Diefirition ! =
% (i, Predefred Revitiort 11
# i Module Defired ” e bl Wlock
£ Trends E

=55 10 Coniguraton Conmeckons:
= P 1756 Badolane, 1756-A4

80 (0] 17565061 Basc_Tester
= 8 [ irsaETRER

s
< WErocivhes T3

- o
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» Select the large assembly size and click the OK button when done.
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Appendix N — EIPScan Setup

This procedure is for the EIPScan simulation tool published by Pyramid Solutions.
1. Right-click on EIPScan Test Tool and select Add Device.

Fle Vien Request [0 Stack Device [10Moduk  Help
D= E

Target = EIPScan Test Toal

Network Path |10105.234
Adepter 10702130 o]

HESE 1000 congure Assembly

Flecquest [ol ilds are in hes]

Predsfined:  [[None] - v Run mode

Short 10

Scriccfhex) [0 Classfen) |4
Instencefhed 301 Atibutsthen) [3
Merber ) |

SyrbelTaa |

Renuest Data. Each byte s a 2 char hes vaue,
sepaiated by a space ie. Da 26 13

Response:
Response Size [decinel] (260

00 00 0000 00 00 00000000 000000 00 A
00 00 0000100 00 00000000 01000000 —
I 000007 (0 00OO M0 M O000D0 M

. ;\UCMM e _ILI

Timestanp | Message A
1219:90:300  Connectin cpsned with Instance 1, Ma Recy Delay 1L msec, Mas Send Delay 1 msee, Rev AP1 23,99 meec, Sent APL 20,01 msee, Rovd phis 5995, Jent phis 7012 E
12:16:15:33  Connection dosed with Irstance 1

12:49:11:174  Connection cpened with Instance 1, Max Recy Dely &3 msec, Max Send Delay 1 mser, Rev AP125.35 e, Sent AR 20,01 mser, Rovd pkis 164265, Sent pies 208135

2 ‘Connecton dosed wih Irstance L

Connection cpened with Instance 1, Max Recy Delay 8 msee, Max Send Delay 1 msec, Rev 4PL 25,35 meec, Sent AP120.01 msec, Revd phis 24216, Sent pkis 30883

Connectin dosed with Irstance |

Error: Raquest falled: Targer s nor responding

Evar: Request Faled: Target s nat respanding

15:20:3%:187  Open Connection Failed For Inetance L: Invalid Segmerk Type or Seament Yelus in Path

15:20:45:536  Connection dosed with Instance 1 3

1Ri21AKEAT  Onan Connartion Falar Fur Trebarcs 13 Troalid Sacmack Tune e Sramenk Valie in Path ¥

2. Set the IP Address to match the QX-870.

Add New Device

P Addiess |

" Host Mame: | Cancel
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The QX-870 will appear in the main window.
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Oh pev Peyms JU Bas [wee) EPoks g

OFE »
Tt =
b P 7]
s |
LIEPeTrRe——
Pwchbat  Hhwral |
wveren | ocwmeen [+
beimoafeni [T Amisafi) 1 T

kwpas |
Swdaite |

L Dt Ewhl 4 iy o
ey

Fierees Son (ciad [0

0N (S S (0 0000 B (N 0 i .
1) (] 0000 1 000
1 1 B ]

L oy it Wane By Dol 1 e, Wi S D 1 mme, Sore A1 751 5 rsme, Sk S0 200111 s, B ek 099, S i U1
P — - —

AN BE P Gl o el P i, S, e Tl | (6, e AP O, 1) i, ] s SRR, B S
ot s el il by |

Zro: Fagumd fulect Taet w rel resporieg

Zrron: Faqame fwbart Targer m r rarpereing

G Cowen i e e Barce || Dreesd Segent Fuses 0 Sagmen sk e in Pan

e T

et (e Pl s Pt 5 |+ [ Resfen o 1 Nere® Sk el

3. Right-click on QX-870 and select Add Class1 Connection.

i
o Y s 1] of
P oy R -
v l'Illihl-Iﬂl P s ot 1 i, Mot el Dby | e, by M) rw, et N ) e Bl g R, e e
P S RN ——

Fis R Rgua D S0 e IDFGRD Hep
DFeE *

Tag = EFSican Tau Tool
otk Frod | 10105208

rrre— ||n|.|; d
[ r—— Heer 1001130
Puckbuat el 1 ol

wveenem fr cmee [ o E'-me.«m-w
rimontmd [T miesathel [T [~ Ml
uiarpas [ Wi lnard Cormrmction
skt [ - i

i bah Exchiptucs § chabec
P o i

e

1 hats Tt

Planmres Sim (et |70 o] [ oA

wess ] ) i

Mhbﬂ--l. 11 rwess, Fis Swed Dby Jrmes, Far AF1I5000 rmws, Burd WY 30000 mew, Fovvel phis SR, Surd phis T0OR
Coemmst o doserd weh Tretece

rmumqnummml WacPomca D 51 ruar, M Sand Dl Jrwme, B A1 2% 55 rmme, Sark W0 201 mams, Foedphts 1608, Swnk phin ZIBTE:
Comesn dosed wah et

| e Tl et T SO0

Erron: Fugumm Fubeek Carpet o rak revpereieg

e e

Coivtion st s
m«m-mf&dwlmﬂ Drvedd et Ty o 2greant Auks oPady
e el L
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4. When the Add Class1 Connection dialog appears, select Data Size.
5. Populate Originator->Target (OUT) with 12, and Target->Originator (Big IN) with 176.

Add Class1 Connection

Type DataSize ] Rate l Triggerl Destination] F'liorit_l,Jl Conf 4 | *

Originator->T arget
Data Size |12 [v Rundldle Header

T arget-»Originatar

Data Size |176

[ Rundldle Header

X

o]

Cancel |

Alternately, Target->Originator could be set to 84 for the Small IN assembly.

6. Select Rate and set packet rate to 20 milliseconds in both directions.

A-132

Add Class1 Connection

Type ] Dats Size FRate ]Trigger] Destinati-:-n] F'ric-rit_l,J] Conf 4 | ¥

Packet Fate in miliseconds

Originatar > Target 20
Target -» Originator n
Production Inhibit Timeout in millizeconds
Originator -> Target 0
Target -> Originator 0

(]

Lo

Caticel |
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7. Select Destination.

8. Populate Originator->Target (OUT) with 198, and Target->Originator (Big IN) with 101.

Add Class1 Connection

Type I Data Sizel Rate I Trigger Destination | F'riorit_l,.ll Conf 4 I 'I

Configuration Connection Instance I'I

- Originator -» T arget - Specify Connection Point or Tag—————————

Connection Connection
Foint 138 Tag I

— Target -» Originatar - Specify Connection Pointor Tag——————————

Connection il Connection
Foint Tag

(] 4 I Cancel | Apply |

Alternately, Target->Originator could be set to 100 for the Small IN assembly.
9. Click OK and the IO data windows will appear in the main area.

10. In the I/O menu, select Run mode so that there is a check mark next to it.

Tasgut Corfrgrn teeeetly | 2] ENPSican Tt Tea
Hetmod.Puir 110 TR
e i
Feumial s oo bl Hiwt 1210413
Paieat [Foed =] {ornection InFmace 1, BF1s 30130 Cydic
o el et [ e e fe s T —
bueh ekl b el e S ]
et~ Roiersh TInEEH
ek pan) |

seara [

Fieaues [iala E.duhyuuzd-mm
repassberd by 2 mace e Ba ¥ )

et

s
Fissparca Sam phecinal) [T

D2 ©0 00 00 DO 0 CO RIS
00 00 D0 00 00 O DO 00 00 31 32 33 34 35 36 37 13 19 30 31 32 00 00 00 00 OO OO 00 00 DO 00 00 40 0D DY 00 00 00 00
501130100 D £ 301 00 D £ 0000 00 000
71130 10 D[] 10 00 D 51 00T £ 0 0 i 00 03 90 G0 0D 00 00 G0 G0 00 00 00 00 00 00 03 90 G0 0D 0 00 00 0 00 0F o0 00 Ob 00 00 G0 G0 0D D 90 00 00 03
030 00 0 1 D 00 000 00 0 00 00 00 90 00 00 63 00 00 00 00 03 30 00 00 03 (0 00 00 00 63 00 00 00 00 03 o0 00 00 03 00 00 00 00 63 00 00 00 63
" 00 00 D0 00 00 00 DO 00 00 00 00 00 00 00 00 00 00 00 00 00

w|[oP 92 Dz o0 oo oD Bo 0o Co D Do O
LICMR | 3

fwm [riesege

‘Canrwdion ooared vikh Lyunce |, M By Dalas 11 ruses, Mac San Daday | rmac, R 41 253 mem, Sond W 2000 min, Rove e 3505, Zank plis 2012
Canwecion dised rch Erawue |

orredn ewoned vtk brfiane |, Max ey Doty B3 e, M Sered Doty L, e 671 73,70 maoe, Sord 611 50,00 e, Bave (i 164068, Seore thts I13
Conrmdion dod méthretanes |

Conrmczion upenesd vith Ercanoe |, M Fusce Cabag & wsac, Moo Send Dby 5 minc, 30w W1 55,35 e, Sent 61 5001 e, Fuced pli 243108, S plis X053
Lo et b e |

‘Carnedion ppened vath Luftance |, W e Dobay b oeec, Moo Srd Dol § mec, Aoy 461 29,02 roes, Zank 4T 15,7 rows, Rord pita X2, Jark ptn 50
2510 T I'.h:r P L Targek b sk recparcing

(BRI ] -He-l Taaged i sl v

1RSI AR g orpacse st bobnes 1 Trnghd Segreeek: Typs o Sogreerd gk e Path

IRNCAR SN, Crrnartion, s it radera |

1 Class] porvemhines actien, Fiax Aece Dol B roer, Vs Serd Dubary 1 mows, Pa Recy S712%. 12, Flos Sord 871 1251
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EIPScan begins polling the unit, and displays the content of the IN (blue) and OUT (green)
assemblies.

EIPScan - EIPscan qx eiptest1 asm1025hig. cfg,
Fie Wew Request L0 Stack Device | 10Module Help

0=

e = EIPScan Test Toal
Netwark Palh [10105 234

Audapter 10.10.4.130 -

Request [l fislds re in hex] Host 10.10.4.130

Fredefined.  |(Mone) - Cannection Instance 1, RPs 20 / 20, Cyclic
Service (hex) |= Class el |4
Instance fhex) [301  Attibute fher) |3
Mermber fher)

Symbol Tag

Flequest Data. Each byte is @ 2 char hex value,
separated by a space fi.c. 0a 25 1]

GEpETD 00 00 00 0D 0D 00 00 00 00 0D 00 OO0 00 00 00 00 OO0 OO 0O 00 00 00 OO 00 04 00 00 OO 04 00 00 00 04 00 00
Fesponse Size [decimal] {250 00 00 00 00 00 00 00 00 00 Oc 00 00 00 31 32 33 34 35 36 37 38 39 30 31 32 00 00 0D 00 00 DO 00 00 OO0 00
00 00 00 00 0D 00 00 00 00 00 00 OO0 00 00 00 00 OO0 00 0O 00 00 00 OO 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00100 00 00 00 00 00 00 00 A
20 00 06 00 00 00 00 00 00 00 07 00 00 00 o 00 00 00 00 0D 00 00 00 00 00 00 OO0 00 00 00 00 OO0 00 00 00 00 00 OO 00 00 00 00 00 00 00 00 00 00 00 00
31 60 00 00 (1 00 00 10 00 00 05 00 A0 10 00 00 00 00 0D 00 00 00 00 00 00 OO0 00 00 00 00 OO0 00 0O 00 00 00 OO 00 00 00 00 00 00 00 00 00 00 00 00
v

00 00 00 00 00 00 00 00 00 00 00 o0

<D huewm /4| J—‘

Timestamp | Message

Connectinn opened with Instance L, Max Recv Delay 11 msec, Max Send Delay 1 msec, Rev AP 25,35 msec, Sent A1 20,01 msec, Revd pkes 5535, Sent pkts 7012
Connection closed with Instarce 1

Conmection apensd with Instance L, Max Recy Delay 7 msec, Max Send Delay 1 msee, Rev APT 25,30 mser, Sent APT 20,00 Msec, Revd phts 278, Seni pkts 352
Error: Request faled: Target is not responding

Barminch Fallard: Tarmsh i rit vacnondr

v

1 Class1 connections active, Max Recy Delay 7 msec, Max Send Delay 1 msec, Max Recy API 25,30, Max Send APL 20,00

The order of data displayed in each assembly block corresponds to the object model documentation.
For a quick test, we can simulate the PLC setting the User Tag, with the QX-870 echoing it back.
11. Click on the first byte (User Tag) in the green area (OUT).

Ele View Request L0 Stack Device [10Moduk Help

=y =]
Target = ElPScan TestTool
Network Path |10105.23
Adapter [t0104120 ==

Riequest [all fields are in hex) Host:10.10.4.130

Predefined:  |(None) - Connection Instance 1. APIs 20/ 21, Cyclic
Servics fhex) |° Classfhex] |4 4{ N wm T 57 8 as }7
Instencefhed [H01 Atibutefhen [3 —
Momber o) |

SyrbolTaa |

Recuest Data. Each byt s a 2 char hes value,
sepaisied by a space ie. Da 36 )

Fiesponse:

Response Size [decimal) |250 00 0D 00 DO DO 00 00 00 DO 00 0 0D 00 DD 00 01 00 00 DD 00 00 0D 00 00 01 0O 00 00 01 00 00 00 01 00 00 00 00 40 00

00 00 00 0O 00 Oc OD 00 DO 31 32 33 34 35 36 37 36 39 30 31 32 00 00 00 00 00 00 00 00 00 00 0D 00 00 OO 00 00 00 00

05 00 0 0 0cn 0 (o 1 20 20 22 02 o2 2 20 03 08 23 2 40 a3 B8 20 20 0% on D2 20 4q 0% a3 o2 20 90 03 43 29 20 20 08 43 09 20 q 0b 4 o0

1 00 0000 01 00 D000 00 00 0000 00 00 _ 00 0D 00 DO 0O 00 DD 0O DO 00 00 0D 00 DO 0O 00 00 00 DO 00 00 00 00 00 DO DO 00 00 00 00 00 0D 00 DO 00 00 00 00 DO
A/ 00 00 00 00 00 00 0D 00 DO 00 00 00 00 00 00 00 00 00 DO 00

I LT — | K

Timestamp | Messoge -
Connectin cpened with Instance 1, Max Recw Delay 11 msec, Max Send Delay L msec, ey AP1 25,35 meec, Sent APL 20,01 mset, Revd phis 5535, Sent phts 7012
Cornactian dosed with Irstanca

Connection cpened with Instance 1, Max Recy Delay &3 msec, Max Send Delay | msec, Rew AP125.95 nse, Sent ARL 20,01 mser, Rovd phis 164265, Senk phts 208135
Connectin dosed with Irstance |

Connectin cpened with Instanee 1, Maz: Recy Delay 8 mses, Max Send Delsy 1 msee, Roy APL 25,35 moee, Sent AP1 20,01 msec, Revd phs 24216, Sent phes 30603
Connection dosed with Irstance |

Connectin cpened with Instance 1, Max Recy Delay 9 mser, Max Send Delsy &msee, Roy APL 25,35 mse, Sent AP120.01 nsec, Revd phts 6124, Senk phs 7759
Error: Raquest Faled: Targer s nor responding

Error: Request Faled: Tarnet s nat responding

Open Connestion Failed for Instance 1: Invalid Segment Type or Segment Yalue n Path

Crnectian dnser with TrstAnce | ®
1 Claset conmecticns active, Max Racy Dalay @ msst, Max Sand Dalay & mea, Max Recw API 25,35, Hax Send 4RI 20.01
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12. Change the first byte to non-zero. The first byte (User Tag echo) in the blue area (IN)
will change to the same value.

&
View Request 1O Stack Device /10 Moduk  Help
0w E
Target = EIPScan TestTaol

Network Path |10.105 234
Adoper 10704730 <] ot

Host 10.10.4.130

Flecquest (ol filds are in he]

Predefined:  |[None) v Connection Instance 1, APIs 20/ 20, Cyclic
[#]
sevwepen [ cempen 7‘{: R R et b B
=T SleleRleeRER R
Iatance(he) 307 Atibuteiher) |3 el

Manber (hes]
Symbol Tag

Reauest Data. Each byte s a 2 cher hes value,
sepaiated by a space (1e Da 25 19)

Response

(et i |E] —.— a5 00 00 DO 00 00 00 00 00 00 00 OD 00 00 00 00 0D 00 00 00 00 OD 00 00 01 00 0D 00 01 00 00 00 01 D0 00 00 00 00 DO
00 00 00 00 00 Oc 0D 00 00 31 32 33 34 35 36 37 36 35 30 31 32 OO0 00 00 00 00 OD 00 00 00 00 00 00 00 00 00 00 00 0O

e T T G 30 90 9% 0 o oh 0 02 o8 o3 o 6 na 46 29 a0 20 oa 48 2 a0 20 o8 o8 80 0 92 a8 £ 60 o0 02 o8 £ a0 oo 0n o
01 00000001 00 0000 00 00 0000 DO 00 (. 00 00 00 00 00 00 OD Q0 DO OO0 OO0 00D 00 00 00 0d Op 00 DO OO0 00 OD 00 00 00 00 O0 d0 DO Q0 00 00 00 DO 00 00 O0 00 DO
| 00 00 00 00 00 00 OD 00 DO 00 00 00 00 00 00 0d 0D d0 DO OO0

a5 @0 00 00 0O 00 00 00 00 OO OO OO
A \ucKm / B1]

Timestamp | Message Iy
12:13:50:950  Connection cpened vith Instance L, Max Recy Delay 11 msec, Mas Send Delay 1 msec, Roy AP1 25,35 meec, Sent ART 20,01 msec, Rovd pis 5535, Sent phts 7012
Cornaction dosad with Irstanca 1

Connection opened vith Instance 1, Max Recy Delay &3 msec, Max Send Delay 1 msec, Rev APT 25,35 mse, Sent AP] 20,01 mse, Revd pkts 164265, Sent pits 208135
Connection dosed wilh Instance 1

Connectn cpened nith Instance 1, Max Recy Delay 6 meee, Wax Send Delsy 1 msec, Rew AF] 25,35 moze, Sent AP120.01 msee, Revd phes 24216, Sent phes 90609
Connection dosed wilh Iretance 1

Connection opened nith Instance 1, Max Recy Delay 22 msec, Max Send Delay 6 msec, Rov AP 25,35 mee, Sent AFI 2001 mset, Revd pkes 10825, Sent pkts 13715
Ervor: Request falled: Target s nat responding

Ervor: Request falled: Tarmet s nat responding

Open Connection Faled for Irstance 1: Invalid Segnert Type or Segment Value in Fath

Carnartin Ansa Wilh Trarancs 1 |
1 Elasst connactions activa, Max Rec Dielay 32 msoe, Max Send Dilay & msoc, Max Rocy AP 25,35, Max Send 4P1 20,01

All bytes in the green OUT area will be echoed back in the blue IN area, at the same location
relative to the beginning of the assemblies. Each byte, and bit, has a unique purpose. Please
consult the object model for a description. Note that all data is displayed in little-endian order.

fle Yew Request [JO Stack Device]IOModde Help

DM +

Target EIPScan Test Tool
Metwork Path [10.10.5.234

Adapler 10104130 - ﬁ

Request (d fids are inhes) Hoec1910410
Predefined: ~{None) ~ Connection Instance 1, RP1s 20 /20, Cyelic
(eIl [€]
Sevicelhes) |2 Classthed) |4 ) m!a}:numg}guaaazln
— SEECEEES B g &
Instancefhe) [301  Ausbue hex) [3 G

Membe (hes)
Symbol Tag

Request Data. Each byte is 3 2 char he value,
separated by a space (L. 0a 26 (3]

User Tag
echo

Output
control

Mismalch
count

Device
stalus

Trigger
count

Rlesponse
Flosponea §izn (dacial] | 260 a5 00 00 00 00 0O OO 0O 0O 00 0O 00 G0 0O 00 00 GO 00 00 00 00 00 00 00 01 00 00 00 01 00 00 00 01 00 00 00 00 00 00
00 g0 00 00 00 Qe 0D 00 00 31 32 33 34 35 36 37 38 39 30 31 32 00 0O 0D 00 00 00 0O 00 00 00 0O 00 0O 00 00 0O 00 0O
00 00 0g/fo 00 00 00 00 OC 00 00 0O 0O 00 00 00 0D O Q0 0O 00 00 00 00 00 00 00 00 00 00 00 00 00
aan# lnp 00 00 00 ©0 00 00 00 00 00 00 00 00 0O 0O 00 00 0D 00 00 00 00 00 0D 00 00 00 00 00 00
00 00 00 60 0O 0 00 00 00 0O

|00 00 00 00 00 00 00 00 000000000000 A bt
/00,0000 00 00 00 00 00 0010001 00 00 00 SE01100000
1070000 00 01 00 00 00 00100 00.00.00 @

Noread oo

count

00

ucMM /<]

Tinestomp | Message
983 Connection opened with Instance 1, Max Recy

Connection cosed wih Instance 1
Connection cpened with Instance 1, Max Recv Delay 63 msec, Max Send Delay 1 maze, R
Connection cosed weh Instance 1
Connection opened with Instance 1, Max Recy Delay 8 msec, Max Send Delay 1 msec, Rev AP 25,35 msesc, Sent AP1 20.01 msec, Revd phts 24216, Sent pits 30683
Connection cosed wih Instance 1

Connection cpened ith Instance 1, Max Recv Delay 102 msec, Max Send Delay 6 msec, Rev AP 25,35 msec, Senk APL 20,01 msec, Revd pkts 119098, Sent phs 150917
rror: Reaquest aled: Target is no responding

Ervr: Request Faled: Target sk respondi

Open Connection aled for Instance 1: Invakd Segment Type or Segment Yalue inPath

1570 Chonection coced wih Inctance 1
1 Class1 connections actrve, M Recy Delay 102 msec, Max Send Delay 6 msec, Max Recv AP 25,35, Max Send A1 20,01

Sent AP1 20.01 msec, Rovd phts 5535, Sent pits 7012
/, Senk AP1 20.01 msec, Revd phts 164265, Sent phes 208135
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Appendix O — Interface Standards

Interface Standards, established by the Electronic Industries Association (EIA), specify
such things as the signaling voltage levels, maximum cable lengths, and number of drivers.
In the QX-870, selection of interface is made by pin assignment and, in the case of host
communication, by software switching between RS-232 and RS-422/RS-485.

RS-232

RS-232 defines an interface between two devices such as, for example, the scanner and
host. It differs from the other interfaces by dedicating individual pins to specific functions
and by requiring both devices to share a common ground line. Since both device chassis
are connected to a common ground, a ground loop potential and the possibility of noise
interference exists. Therefore cable lengths are limited to a maximum of 50 feet (19.7m).
Despite being the most limited, this interface is used frequently because of the large
installed base of RS-232 equipment.

RS-422/RS-485

RS-422, unlike RS-232, measures signals deferentially; that is, the receiver looks at the
potentials between the two receive (or transmit) wires rather than the potential between
signal and ground. As a result, cables, if shielded, can be up to 4000 feet (1219m) in
length. Like RS-232, RS-422 communication is designed for only two devices on a single
line and must have a common ground. It can be used wherever RS-232 is used.

Ethernet TCP/IP and EtherNet/IP

TCP/IP and EtherNet/IP protocols are supported over Ethernet. A 6-byte hardware address
is used, which is divided into a 3-byte vendor ID and a 3-byte vendor-defined field. Ethernet-enabled
device manufacturers are assigned a unique vendor ID, and are then responsible for insuring
that all of their devices have unique addresses in the last 3 bytes.
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Appendix P — Installation of O-Rings for the QX-870

For the QX-870 to meet IP54, IP64, or IP65 environmental standards, the user must place
an o-ring (or gasket) between the QX-870 unit’s connector and the cable attaching to the
connector (see Figure 1). The purpose of the o-ring is to provide the additional sealing

needed to keep dust and moisture out of the unit. A set of o-rings is included with the
product for this purpose.

e T
= T

B e N e

1) : )

Figure 1: Place an o-ring between the QX-870 connector ports and the attaching cable.
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Appendix Q — Glossary of Terms

AGC — See Automatic Gain Control.

Analog — A smooth, continuous voltage or current signal or function whose magnitude
(value) is the information.

Automatic Gain Control (AGC) — Adjustment to signal strength that seeks to maintain a
constant level regardless of the distance between a scanner and symbol.

Baud Rate — The number of discrete signal events per second; bits per second.

Check Character — A Modulus 43 or Modulus 10 character that is added to encoded
symbol data for additional data integrity.

Connector — A plug or socket on a device or cable providing in/out connectivity for various
circuits and pins.

Concentrator — Intermediary device that relays data from scanners to a host and commands
from the host to the scanners or other devices.

Counter — Memory space allocated to keep track of scanner events.

Daisy Chain — Linkage of primary and secondary scanners allowing data to be sent to
the host.

Decode — A good read. The successful interpretation and output of the information
encoded in a symbol.

Default — Restores non-volatile or flash memory settings, initializes serial commands,
and resets all counters.

Delimited — A delimited command or field is bracketed by predefined characters.
Decode Rate — The number of good reads per second ahieved by a scanner.

Discrete I/0 — Inputs and outputs characterized by discrete signal transitions from one
voltage level to another so that digital switching can occur.

End of Read Cycle — The time or condition at which the scanner stops expecting symbol
information to decode.

External Edge — Allows a read cycle to be initiated by a trigger signal from an object
detector when it detects the appearance of an object. The read cycle ends with a good
read, a timeout, or a new trigger.

External Level — Allows a read cycle to be initiated by a trigger signal from a photo
sensor. The read cycle ends when the object moves out of the detector’s range.

Firmware — Software hard-coded in non-volatile memory and closely tied to specific
pieces of hardware.

Fixed Symbol Length — Increases data integrity by ensuring that only one symbol length
will be accepted.

Full Duplex — A communication system in which signals can travel simultaneously
between devices.

Gain — Optimal signal strength.

Good Read — A decode. The successful scanning and decoding of the information
encoded in a symbol.
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Half Duplex — A communication system in which signals can travel between devices in
both directions, but not simultaneously.

Host — A computer, PLC, or other device that is used to execute commands and process
data and discrete signals.

Initialize — Implement serial configuration commands into the scanner’s active memory.

Input — A channel or communication line. Decoded data or a discrete signal that is
received by a device.

Ladder Orientation — A linear symbol orientation in which the bars are parallel to the
symbol’s direction of travel.

LED — See Light-Emitting Diode.

Light-Emitting Diode (LED) — A semiconductor device that emits light when conducting
current.

Multidrop — A communication protocol for networking two or more scanners or other
devices with a concentrator (or controller) and characterized by the use of individual
device addresses and the RS-485 standard.

Noise — The same as static in a phone line or “snow” in a television picture, noise is any
unwanted electrical signal that interferes with the symbol data being decoded and transmitted
by the scanner.

Normally Closed — A discrete output state that is only active when open.
Normally Open — A discrete output state that is only active when closed.

Output — A channel or communication line. Data or discrete signals that are transmitted
or displayed by a device.

Parity — An error detection routine in which one data bit in each character is setto 1 or 0
so that the total number of 1 bits in the data field is even or odd.

Picket Fence Orientation — A linear symbol orientation in which the bars are perpendicular
to the symbol’s direction of travel.

Pitch — Rotation of a symbol around an axis parallel to the symbol length on the substrate.
PLC — See Programmable Logic Controller.

Port — Logical circuit for data entry and exit. (One or more ports may be included within a
single connector.)

Programmable Logic Controller (PLC) — An electronic device used in industrial automation
environments such as factory assembly lines and automotive manufacturing facilities.

Protocol — The rules for communication between devices, providing a means to control
the orderly flow of information between linked devices.

Read Cycle — A programmed period of time or condition during which a scanner will accept
symbol input.

Skew — Rotation of a symbol around an axis parallel to the symbol height on the substrate.
Substrate — The surface upon which a symbol is printed, stamped, or etched.

Symbol Transitions — The transition of bars and spaces on a symbol, used to detect the
presence of a symbol on an object.
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Symbology — A symbol type, such as Code 39 or Code 128, with special rules to define
the widths and positions of bars and spaces to represent specific numeric or alphanumeric
information.

Tilt — Rotation of a symbol around an axis perpendicular to the substrate.

Trigger — A signal, transition, or character string that initiates a read cycle.

Very Large-Scale Integration (VLSI) — The creation of integrated circuits by combining
thousands of transistor-based circuits on a single chip.
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echo OUT assembly back to PLC


 
 
change of state indicates new read report


 
 
read report: barcode data string, 64 chars




 
 
Physical state of discrete inputs:
1 = current sensed,
0 = no current sensed

 
 
 
 
connector A, pin 1


 
 
connector A, pin 4


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved




 
 
 
 


 
 
 
 


 
 
 
 
helpful for identification and comm verification


 
 
 
discrete output control: reserved




 
 
 
 
 
Rising edge starts reading


 
 
Rising edge requests next decode to be new master symbol


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
 
Rising edge disables reading


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
 
Rising edge clears sequence, counters, and barcode data


 
 
Rising edge unlatches outputs in "Unlatch on Input 1" mode.


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved




 
 
 
 


 
 
 
 
 
reserved


 
 
1=next decode will be recorded as a new master symbol


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
 
1=scanning is disabled


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
 
1=in a readcycle


 
 
1=actively scanning


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved




 
 
Physical state of discrete outputs:
1 = closed,
0 = open 

 
 
 
 
connector A, pin 5


 
 
connector A, pin 11


 
 
connector A, pin 6


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved


 
 
reserved




 
 
 
 
echo of OUT assembly back to PLC


 
 
status of discrete inputs


 
 
status of discrete outputs


 
 
 
When this changes, trigger, decode/match, mismatch and noread counters and bar code data have been updated.


 
 
Trigger counter <T>


 
 
Good read/match counter <V>


 
 
Mismatch counter <X>


 
 
Noread counter <N>


 
 
barcode data string





 
 


 
 
 00 00 00 00 00 00 00 00 00 00 00 00
 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00

 
 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00


 
 
 
 
 
 
choose one CPS for IN and OUT: _small_pt or _big_pt


 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

 
 
 
choose one CPS for IN and OUT: _small_pt or _big_pt


 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00


 
 
 
 
 
CPS(@ac534de3@,@302dc266@.IN,1)CPS(@ac534de3@,@f1e4adf0@.IN,1);


 
 
CPS(@302dc266@.OUT,@6e7959de@,1)CPS(@f1e4adf0@.OUT,@6e7959de@,1);












