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Copyright and Disclaimer

Copyright ©2014

Microscan Systems, Inc.

Tel: +1.425.226.5700 / 800.762.1149
Fax: +1.425.226.8250

All rights reserved. The information contained herein is proprietary and is provided solely for the purpose
of allowing customers to operate and/or service Microscan manufactured equipment and is not to be
released, reproduced, or used for any other purpose without written permission of Microscan.

Throughout this manual, trademarked names might be used. We state herein that we are using the names
to the benefit of the trademark owner, with no intention of infringement.

Disclaimer

The information and specifications described in this manual are subject to change without notice.

Latest Manual Version

For the latest version of this manual, see the Download Center on our web site at:
www.microscan.com.

Technical Support

For technical support, e-mail: helpdesk@microscan.com.

Warranty

For current warranty information, see: www.microscan.com/warranty.

Microscan Systems, Inc.

United States Corporate Headquarters
+1.425.226.5700 / 800.762.1149

United States Northeast Technology Center
+1.603.598.8400 / 800.468.9503

European Headquarters
+31.172.423360

Asia Pacific Headquarters
+65.6846.1214
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Introduction
About the QX Hawk Industrial Imager

The key features of the QX Hawk Industrial Imager are:

0] Standard and C-Mount versions available

0 Fully integrated liquid lens technology

[ High-resolution modular optical zoom system

[ Simple connectivity with M12 Ultra-Lock™ or screw-on cordsets and connectors
) Best-in-class X-Mode™ algorithms

[ Support for Ethernet TCP/IP and EtherNet/IP™

[ A green flash, visible from all angles, to signal a successful read

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

(1 Compact size for easy integration into a wide variety of applications
[11P65/67 enclosure

Imager Communication

There are three ways to configure and test the QX Hawk:
[ Microscan’s ESP (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.

[0 The EZ Button on the top of the imager.

“Ultra-Lock” is a trademark of Molex.
“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:

[J Reorient or relocate the receiving antenna;
[ Increase the separation between the equipment and receiver;

[1 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.

U.S. models must use a similarly rated Class | or Class Il power supply that is certified to
comply with standards for safety IEC 60950-1 Ed. 2 (2005) and IEC 60825-1 Ed. 2 (2007).

European models must use a similarly rated Class | or Class Il power supply that is certified
to comply with standard for safety EN 60950-1 (2006) with Am. 11 (2009).

Use of controls, adjustments, or performance of procedures other than those specified
herein may result in hazardous laser or LED light radiation exposure.

There are no user-serviceable parts in the imager. Opening the imager voids the Microscan
Systems, Inc. warranty.

Warning Label Placement
This warning label is located on the QX Hawk Industrial Imager:

Complies with 21 CFR 1040.10
CLASS 1 and 1040.11 except for deviations
LASER PRODUCT J pursuant to Laser Notice No. 50,
dated June 24, 2007.
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Introduction

Statement of Agency Compliance

o

The QX Hawk 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.

C€

The QX Hawk 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:

General Immunity for Light Industry: EN 55024:1998 ITE Immunity Standard
Radiated and Conducted Emissions of ITE Equipment: EN 55022:98 ITE Disturbances

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

QX Hawk Industrial Imager User Manual Vii



Statement of RoOHS Compliance

Statement of RoHS Compliance

All Microscan readers with a ‘G’ suffix in the FIS number are RoHS-Compliant. All compliant
readers were converted prior to March 1, 2007. All standard accessories in the Microscan Product
Pricing Catalog are RoHS-Compliant except 20-500013-01 and 98-000039-02. These products
meet all the requirements of “Directive 2002/95/EC” European Parliament and the Council of
the European Union for ROHS compliance. In accordance with the latest requirements, our
RoHS-Compliant products and packaging do not contain intentionally added Deca-BDE,
Perfluorooctanes (PFOS) or Perfluorooctanic Acid (PFOA) compounds above the maximum
trace levels. To view the document stating these requirements, please visit:

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32002L0095:EN:HTML
and

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2006:372:0032:0034:EN:PDF
Please contact your sales manager for a complete list of Microscan’s RoHS-Compliant products.

This declaration is based upon information obtained from sources which Microscan believes to be reliable, and
from random sample testing; however, the information is provided without any representation of warranty,
expressed or implied, regarding accuracy or correctness. Microscan does not specifically run any analysis on our
raw materials or end product to measure for these substances.

The information provided in this certification notice is correct to the best of Microscan’s knowledge at the date of
publication. This notice is not to be considered a warranty or quality specification. Users are responsible for
determining the applicability of any RoHS legislation or regulations based on their individual use of the product.

In regards to “RoHS Directive 2011_65 EU” Microscan produces Monitoring and Control Instruments as well as
Industrial Monitoring & Control Instruments as defined within the directive. Microscan has developed and is
implementing a RoHS2 compliance plan with the intention of bringing all active products listed in our current
marketing literature within full compliance as per the directive deadlines.

Key milestones for the transition plan are as follows:

[1 Complete internal product audit by July 2014.

[J Initial “Monitoring and Control Instruments” RoHS2 compliant products available by December 2014
[ Initial “Industrial Monitoring & Control Instruments” RoHS2 compliant products available by July 2015
[ All new products introduced in 2015 are expected to be WEEE & RoHS2 compliant.

Microscan will mark the products with the ‘CE’ marking that complies with the RoHS2 process to acquire ‘CE’ certification
per the example given: Example >> Machinery directive + EMC directive + RoHS2 = Declaration of Conformity.
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This section explains how to set up and test the QX Hawk quickly using ESP (Easy Setup Program).

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

Step 1 — Check Hardware
Standard QX Hawk

Item Description Part Number
1 QX Hawk Industrial Imager FIS-6801-XXXXG
2 QX-1 Interface Device 98-000103-02
3 Cordset, Common, M12 12-pin Socket to M12 12-pin Plug, 1 m 61-000162-01 or -02
4 Cordset, Host, Serial, M12 12-pin Plug to DB9 Socket, 1 m 61-000152-01 or -02
5 Cordset, Host, Serial, M12 12-pin Socket to DB9 Socket, 1 m 61-000153-01 or -02
6 Power Supply, 100-240VAC, +24VDC, M12 12-pin Plug, 1.3 m, U.S./Euro  |97-000012-01
7 Cordset, Host, Ethernet, M12 8-pin Plug to RJ45, 1 m 61-000160-01 or -02
8 Photo Sensor, M12 4-pin Plug, NPN, Dark On, 2 m 99-000020-02

Note: Additional cordsets and accessories are available in the Microscan Product Pricing Catalog.
Note: The QX Hawk does not require an Ethernet crossover cordset, because the imager
itself performs automatic internal crossover (transmit-to-receive switching). Microscan
offers a standard straight-through (un-crossed) Ethernet cordset (61-000160-01 or -02).

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

100 I
=7
Common uf

Host (Serlal Commen (12-pin Plug (12-pin Piug Host
12-pin Socket EL j to 12 -pin Socket) 0 12-pin ﬂ {Ethernet 8-pin
to DBS) \ I Socket) Plug to R.J45)

5 = E!. N e 3

8.5 8 @ = f;ﬁ

|| 11 T( Z l“;a L‘rc

C i) 80

*'? = ==
Pawer Supply T] il Power Supply T u‘
{12-pin Socket) Photo Sensor (12-pin Socket) Photo Sensor

6 8 6

Serial Standalone (with QX-1) Ethernet Standalone (with 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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QX Hawk C-Mount

Quick Start

Iltem Description Part Number
1 QX Hawk C-Mount Industrial Imager FIS-6801-XXXXG
2 QX-1 Interface Device 98-000103-02
3 Cordset, Common, M12 12-pin Socket to M12 12-pin Plug, 1 m 61-000162-01 or -02
4 Cordset, Host, Serial, M12 12-pin Plug to DB9 Socket, 1 m 61-000152-01 or -02
5 Cordset, Host, Serial, M12 12-pin Socket to DB9 Socket, 1 m 61-000153-01 or -02
6 Power Supply, 100-240VAC, +24VDC, M12 12-pin Plug, 1.3 m, U.S./Euro  |97-000012-01
7 Cordset, Host, Ethernet, M12 8-pin Plug to RJ45, 1 m 61-000160-01 or -02
8 Photo Sensor, M12 4-pin Plug, NPN, Dark On, 2 m 99-000020-02
9 Cordset, Smart Series Light to QX-1, ON/OFF (not shown) 61-000207-01

Note: Additional cordsets and accessories are available in the Microscan Product Pricing Catalog.
Note: The QX Hawk C-Mount does not require an Ethernet crossover cordset, because the
imager itself performs automatic internal crossover (transmit-to-receive switching). Microscan
offers a standard straight-through (un-crossed) Ethernet cordset (61-000160-01 or -02).

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

‘e 1=
> |
© 9
f\\ 7% ‘\__ ®
- - ﬁ 7
ol Commoen il il
Host (Serial || Common (12-pin Plug (12-pin Plug || Host
12-pin Socket | || o 12-pin Socket) fo 12-pin I {Ethernst 8-pin
to DB9) ; 1 3 Socket) '_‘ Plug to RJ45)

ol = il
o i Power Supply ‘

Power Supply
o (12-pin Socket)

(12-pin Socket) || | Photo Sensor

6 8 6

Serial Standalone (with QX-1)

8
=

| Photo Sensor

8
Ethernet Standalone (with 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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Connect the System

Step 2 — Connect the System

Standard QX Hawk

Important: When connecting Ultra-Lock cordsets to the QX Hawk 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 imagers with a single power supply in
a daisy chain configuration. Add a QX-1 and one power supply for every four additional
imagers in the daisy chain.

RS-232

[J Connect the Serial Communication Cable from “A” on the QX Hawk to “2” on the QX-1.
[J Connect the host cable from “1” on the QX-1 to the host computer.

[0 Connect the photo sensor to “T” on the QX-1.

[J Connect the power supply to “3” on the QX-1.

[ Plug in the power supply.

Ethernet

Note: The QX Hawk does not require an Ethernet crossover cordset, because the imager
itself performs automatic internal crossover (transmit-to-receive switching). Microscan
offers a standard straight-through (un-crossed) Ethernet cordset (61-000160-01).

[] Connect the Ethernet Cable from “B” on the QX Hawk to the network.
[0 Connect the photo sensor to “T” on the QX-1.

[J Connect the power supply to “A” on the QX Hawk.

[0 Plug in the power supply.

. 4 7
o Commen (M)

Host (Serial [ Commen (12-pin Plug (12-pin Piug Host
12-pin Socket to 12-pin Socket) 0 12-pin {Ethernet 8-pin
to DBY) 3 Socket) Plug to R.J45)

5 ™

. @
2 2 =

B

T\ b
(12-pin Socket) Photo Sensor {12-pin Socket)

6 8
Serial Standalone (with QX-1) Ethernet Standalone (with QX-1)

Power Supply Power Supply j
6
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Quick Start

QX Hawk C-Mount

Important: When connecting Ultra-Lock cordsets to the QX Hawk C-Mount 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 imagers with a single power supply in
a daisy chain configuration. Add a QX-1 and one power supply for every four additional
imagers in the daisy chain.

RS-232

[ Connect the Serial Communication Cable from “A” on the QX Hawk C-Mount to “2” on
the QX-1.

[J Connect the host cable from “1” on the QX-1 to the host computer.
(1 Connect the photo sensor to “T” on the QX-1.

[ Connect the power supply to “3” on the QX-1.

[ Plug in the power supply.

Ethernet

Note: The QX Hawk C-Mount does not require an Ethernet crossover cordset, because
the imager itself performs automatic internal crossover (transmit-to-receive switching).
Microscan offers a standard straight-through (un-crossed) Ethernet cordset (61-000160-01).

] Connect the Ethernet Cable from “B” on the QX Hawk C-Mount to the network.
[0 Connect the photo sensor to “T” on the QX-1.

[J Connect the power supply to “A” on the QX Hawk C-Mount.

[ Plug in the power supply.

ve

! Common i
H Serial | Il © (12-pin Pi 0
e, | ] g irus | e
to DBY) 0 43 Socket)  Ld Plug to RJ45)
5 m B 3
~3hy @L o
- . - -
g W VoW
Powe_: Supply ] | Power Supply |
(12-pin Socket) || | Photo Sensor (12-pin Socket) ‘ | Photo Sensor
6 8
Serial Standalone (with QX-1) Ethernet Standalone (with QX-1)
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Position the Imager

Step 3 — Position the Imager

[1 Position the imager at a focal distance of one inch or more from a test symbol.

[ Tip the imager relative to the symbol if necessary to avoid the glare of direct (specular)
reflection.

[1 Symbols can be rotated (tilted) at any angle; however, for best results symbols should
be aligned with the field of view. In the case of linear symbols, aligning the bars in the
direction of their movement (ladder orientation) will minimize the chances of blurring and
will result in more consistent decodes.

Standard QX Hawk Imager and Symbol Orientation

o &

Focal distance

- L -

QX Hawk C-Mount Imager and Symbol Orientation

Important: Avoid excessive skew or pitch. Maximum skew is £30°; maximum
pitch is +30°.
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Quick Start

Step 4 — Install ESP

ESP Software can be found on the Microscan Tools Drive.
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

1233 MHz Pentium processor

[ Windows 7 (32-bit or 64-bit), Vista (32-bit or 64-bit), XP, or 2000 operating system
O Internet Explorer 6.0 or higher

(1128 MB RAM or greater

(180 MB hard drive space

1800 x 600 minimum 256 color display (1024 x 768 32-bit color recommended)

QX Hawk Industrial Imager User Manual 1-7



Select Model

Step 5 — Select Model
Standard QX Hawk

When you start ESP, the model menu will appear:

Model

Select a Model:

Cunent | Legacy|

151 MS-2 MS-3 M5 M54 MS-4 M54
= = § e ¥
. §
M5-2D 4-830 04870 M5-890 M5-Connect  MS-Connect
210 5100

® ¢ B

EZ Match MIMI Hawk  MINI Hawk Xi @ Hawk 3 Hawk

C-Mount
i L}
H5-21
HS-41x

~
~

HS5-1 tobile Hawk H5-51

HS-51x
Description: 0 Hawk-1
[¥] Show this dizlog at startup
sk 2o

1. Click the button showing the QX Hawk.
2. Click OK.

Note: You can also simply double-click the button showing your imager to make your
selection.

3. Click Yes when the following dialog appears:

ESP [——

|el Waould you like to connect to the QX Hawk?

e w ]

Note: If you need 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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QX Hawk C-Mount

When you start ESP, the model menu will appear:

Model

Select a Model

Current | Legacy_l

LK

M5-1

M52

M5-3

M5-3

M5-4 M5 M5-4xi

s

L

L L

=]
0 x'
do
= |9
2

MS5-20 04-830 5-890 M5-Connect  MS-Connect
210 5100

g 3
’.

EZ Match MINI Havae  BINI Hawk i @ Hawk 3 Hawk

C-Mount

Heq H5-21 Mobile Hawk  H5-51

HS-41x HS5-51%

[] Shaw this dialog at startup
7] Skip EZ Mode

Diescription: Q>I< Hauk C-Mount-1

1. Click the button showing the QX Hawk C-Mount.
2. Click OK.

Note: You can also simply double-click the button showing your imager to make your
selection.

3. Click Yes when the following dialog appears:

-

ESP

.
o |

|el Would you like to connect to the QX Hawk C-Mount?

.

Quick Start

Note: If you need 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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Connect

Step 6 — Connect

Connection Wizard

To connect using the Connection Wizard:

[ Click Connect on the menu toolbar, and then select Connection Wizard.
[1 Select RS-232 or Ethernet to activate the appropriate display.

[1 Configure settings as required by the application, and click Connect.

RS-232 =) Tcpp ==

@ R5232 © RS-232

) Ethemet Party: [E—| @ Bhemet TCP Pott 2001
Stop Bts: |one -
Data Biis |Eight= b
Port [comi -

Baud [115.2¢ - i P Address: 162 . 148 _ 68 51

[Auto Connect| [ Connect | [ Cancel | Comedl | [ Cancel

RS-232 Connection Wizard Ethernet Connection Wizard

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

| EORINESTESIN Foint-to-Point COM1 1152K: N:8:1

Important: The imager is in Continuous Read Mode by default. For best connection
results, be sure that no decodable symbols are within the imager’s field of view while
attempting to connect.
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Quick Start
Step 6 — Connect (cont.)

Ethernet TCP/IP

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

I £SP - Untitled Lo | B [t

File' Model Options Connect View Terminal Help |

2 € D ) ([N 8

EZ Mode  Autoconnect Switch Model Parameters  Setup Terminal | Utilities
FPE@BME Find ~ | Send =

26787012
6789812

78981

56789812
56789812

Mext Row ™ Read Ratedecode/sec v Read Rate percent ™ End Read Rate > Target Patten On ™

For Help, press F1. QX Hawk-1 QX Hawk
P. P
.
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Locate Symbol
Step 7 — Locate Symbol

Locate by ESP
[0In ESP’s EZ Mode, click the Locate button to enable the red X pattern.

[ Locate l [ Calibrate ] Iﬂ Learn I DFast

[ Decodes per Second [ Contrast

The symbol in the field of view will appear in the video view beneath the Locate and

Calibrate buttons, and you will see the red target pattern projected from the front of the
imager.

Note: The QX Hawk C-Mount does not display a target pattern.

[ Center the target pattern on the symbol.

Center on object

e =
L‘) ;(/4 in ﬁild of view.

Important: The entire symbol should fall within the field of view (FOV) of the imager. The
field of view is what appears in ESP’s Locate/Calibrate window in EZ Mode.

[1 Click the Stop button to end the Locate function.
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Quick Start

Locate by EZ Button

If you are not connected to a host computer, the EZ Button allows you to locate a symbol
in the imager’s field of view.

2 NONIPRA o4
| NONIPN e

EZ Button

[ Hold down the EZ Button for about one second and release when you hear one short
beep. The amber 20% LED will illuminate, and you will see the red target pattern projected
from the front of the imager.

) Center the target pattern on the symbol.

Note: To end all EZ Button functions, press the EZ Button once and quickly release.
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Calibrate

Step 8 — Calibrate

Imager settings can be adjusted automatically for optimum performance by either the EZ
Button or by ESP.

During the calibration routine, the imager will flash its amber Read Rate percent LEDs and
illumination LEDs while searching camera settings and determining the best configuration
for decoding symbol data. Upon successful completion of this routine, a green LED pattern
will flash brightly and illuminate the symbol. If unsuccessful, the imager will emit 5 short
beeps and stop searching.

Calibrate by ESP
1. Click the Calibrate button.

Calibrate

2. The imager will search camera settings to determine the best configuration for decoding
symbol data.

A successful calibration will display a green frame around the symbol, and the following
message will appear: “Uploading all reader parameters.” After a moment the symbol
data will be presented in the field below the image display window.

Calibrate by EZ Button

1. Hold down the EZ Button for about two seconds and release when you hear two
short beeps. The 20% and 40% LEDs will illuminate.

2. The imager will search camera settings to determine the best configuration for decoding
symbol data.
Note: To end all EZ Button functions, press the EZ Button once and quickly release.

Calibrate by Serial Command
Send <@CAL> from a terminal program to begin auto-calibration.
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Quick Start

Step 9 — Test Read Rate

Read Rate indicates the number of successful decodes per second achieved by the imager.

Test Read Rate by ESP
1. Click the Test button to start the Read Rate test.

| Test | | Stop |

| Decodes per Second | Contrast

If a symbol has been successfully decoded, its data and related information will be
presented in the field below the image display window. While the symbol is being
decoded, the Read Rate LEDs will indicate the corresponding read rate percentage
on the top of the unit.

2. Click the Stop button to end the Read Rate test.

Note: Read rate can also be tested using the Read Rate interface in Utilities.

Test Read Rate by EZ Button

1. To start the Read Rate test, hold down the EZ Button about three seconds until you
hear three short beeps. The 20%, 40%, and 60% LEDs will illuminate.
While the symbol is being decoded, the Read Rate LEDs will indicate the corresponding
read rate percentage on the top of the unit.

~ )
™
100% '. E
] [ EZ Button
80% E I:l
60% E
40% | l:l —]
0,
20% ¥ | i)
\ oy
These LEDs represent the percentage of
Good Reads per images captured.

2. To end the Read Rate test, press the EZ Button and quickly release.

Test Read Rate by Serial Command
You can also start a test with the <C> or <Cp> command and end it with the <J> command.
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Configure the Imager

Step 10 — Configure the Imager

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

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

2 ¢ B 9 H B K

EZMode  Autoconnect  Send/Recy  Switch Model Parameters  Setup Terminal  Utilities

[J Click the EZ Mode button to return to EZ Mode.

[J Click the Autoconnect button to establish communication.

[J Click the Send/Recv button to send or receive commands.

[J Click the Switch Model button to open the model menu, or to return to a previous model.

[J Click the Parameters button to show the tabbed tree controls for Communication, Read
Cycle, Symbologies, I/O Parameters, Symbol Quality, Matchcode, and Diagnostics.

[1 Click the Setup button to access the Camera Setup tree control and the tabbed interfaces
for Video, Evaluation, Calibration, Window of Interest (WOI), Configuration Database,
Ordered Output, Output Format, and Dynamic Setup.

[1 Click the Terminal button to display decoded symbol data and to send serial commands
to the imager using text or macros.

I Click the Utilities button to show the tabbed interfaces for Read Rate, Counters, Device
Control, Differences from Default, Master Database, and Firmware.

For further details, see ESP Help in the dropdown Help menu.

Cuick, Skart Help g

Abouk ESP, .,
Contacting Microscan,..,
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Quick Start

Step 11 — Save Changes

To make changes to configuration settings in the tree controls:

Farameters ESF Yalues
=|- Camruricakions
+-R5232 4
+-RS23Z B Enabled
+-R5422 Dizabled
+- Ethernet Enabled
+- Protocol Seleckion Point-to-Paink
+- External Data Rouking Disabled
+- Array Communication Modes Disabled
1. Left-click on the + — Preamble Im
aoegﬁggq?eteh.e Preamble Characters m
2. Double-click on the +- Postamble 4 Enabled

desired parameter
and click once in the
selection box to view

options.

3. Place the cursor in 4. Left-click again on the 5. Right-click on the open
the selection box, open screen to complete screen and select Save to
scroll down to the the selection. Reader to implement the
setting you want to command in the imager.

change, and click
once on the setting.

Saving Options
[ Send, No Save. Changes will be lost when power is re-applied to the imager.

01 Send and Save. This activates all changes in current memory and saves to the imager
for power-on.
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I ” Using ESP
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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 tree controls (Communication, Read Cycle,
Symbologies, I/0 Parameters, Symbol Quality, Matchcode, and Diagnostics), a
Setup interface, a Terminal interface, and a Utilities interface.

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

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

[ Tree Controls: Each tree control contains a list of all command settings that pertain to
that specific area of imager operation. 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 imager 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 imager. After connecting to the
imager, the EZ Mode view will appear. On-screen instructions assist the user with positioning,
testing, and calibration.

Locate/Calibrate/Learn

The calibration routine optimizes the imager by comparing Read Rates at various camera
and image processing settings. Click Locate to find the symbol in the field of view and display
it in the video view. Then click Calibrate to begin the calibration routine. The Learn button
allows you to save information about the next Data Matrix symbol decoded, which allows

faster and more consistent processing of subsequent identical symbols.

Test

Click the Test button to start the Read Rate test for a quick indication of the imager’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.

ZF ESP - Untitled

Click Locate to find and display the symbol. Click Calibrate to begin the
File Model Options Connect Help)  calibration routine. Calibration is also explained in Quick Start. Click

= = | Learn to save information about the next Data Matrix symbol decoded.
\.f::ﬁ ‘“ﬁ Q
f\pp Mode  Autoconnect Switch Model ‘
A o
Locate J | Calibrate | |$J. Learn ‘ [T Fast

Welcome to Easy Setup Program

1. First, position the imager at the desired
Focal Distance.

Mote: To avoid glare, set the angle of the X
reader about 15 degrees relative to the Click
symbol. — here to
i i . initiate
2. Click Locate to begin. Click Test button to asliding
start the Read Rate focus
Click the App Mode button test and click Stop control.
to access configuration trees to end the test.
and other setup features.

When Decodes per Second Lﬂ Test | | stop | &

IS checked, the read rate test P | Decodes per Second [ | Contrast <a——— a0 mm
displays how many decodes
the imager achieves each Abtribute Yalug
second, instead of displaying

a percentage. Symbol data is Contrast brightens
displayed here. the image.
|
For Help, press FL. QX Hawk-1 QX Hawk [EENEESIERIM Point-to-Point COMIL
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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.

p~
iy
App Mode

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

Video, Evaluation, Calibration, WOI, Configuration Database,
Ordered Output, Output Format, Dynamic Setup

Click this icon to Menu toolbar Click here to open
return to EZ Mode. the Terminal view.
r m 1
55 £SP - Untitled [F=NFE ﬂ]
File Model Options Connect View Help<@f— % !
: - : : g 3 | Read Rate
| ' = 9D L5 D < |
- & S =D Gk & Counters,
" EZ Mode | Autoconnect Send/Recv  Switch Model | | |Parameters|  Setup Terminal  Utilities Device Control,
Communication | Read Cycle | Symbologies | hrie] Symbol Quality | Matchcode | Diagnostiu‘i‘—‘ Differences

[ 1 from Default,

Paramneters ESP Values Master Database,
=-Read Cycle 1 Tabbedtree — Firmware

(- Multisymbol controls

- Trigger Autoconnect to the

- Serial Trigger imager, Send and

- Decodes Before Output Receive command —

(- End of Read Cycle Settings and

- Capture Woge Switch Model. c

[+ Capture Time

[x- Store No Read Image

(- Image Processing Settings

Mirror Image reverses the image.
Contrast brightens the image.

Click Capture and Decode to !
decode the symbol in the field of — [TIMinor Image 7] Contrast
view, and to see a high resolution
image capture of the symbol.

Altribute Walue

Symbol data is
displayed here.

4l 2

For Help, press F1. QX Hawk-1 QX Hawk [EENNECTERIN Point-to-Point COM1 1152
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Menu Toolbar

Menu Toolbar

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

M Chrl4+M
Open/Save Open...  Chrl40
When Save or Save As is selected, the ESP configuration is 3ave Clri+s

saved to the host computer’s hard drive and available whenever Save A5,
the same file is selected under Open.

Important: When configuration changes are saved to the hard Frint .. CirlP
drive, these changes are not automatically saved to the imager. Irmpart...
The illustration below shows how settings can be saved and Export...
received between ESP and the imager, and ESP and the host
hard drive. Fecent File

Exxit

(Receive Imager
Settings)

(Save to Imager)

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 imagers that have been used with ESP.
When a different model is chosen, the connection to the present model is terminated.

* O Hawk-1

Mew Model, ..
Remove 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 Freferences
ESP is opened next, whether or not the ESP file is saved.

Cptians

Dacurnent Mero

Madel Mema
Preferences > General Tab

” “
Preferences L-LQ-IJ

General |TetTn'rnE|J I Bar Code Options I Mvanced!

The Toolbar Style
On Startup Toolbar Style -

options allow the user
[ Reload Last File © Show Both loon and TFNT to determine how ESP
(@] Show Model Prompt =) Oy Show Ican will display the mode
i options in the two rows
W Shore Comnect Promet © Oty o ied J at the top of the screen.
] Recsive After Connect

[] Skip EZ Mods

[] Enable 'Send and Save as Customer Defavlts’

Default Settings

[ ok ][ 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 readers.

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

Receive After Connect

At startup, loads the imager’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.
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Using ESP
Preferences > Terminal Tab

Preferences ﬁ]
!_Geneml.i Teminal \Ea:r_lzo_d;Options i_p’-\a.vanced.i

[¥] Show Non-Printable Characters | Change Forl... J

@ Default Format (Fast) |ml

(7 Enhanced Format {Slower)

- [ Enable Echa

Change Keyboard Macros... | Hichgrmund B Blue =
el Display Incoming Data Even
= When Mot in Focus
| Default Settings
[ ok ][ cemed |

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 == ==
up the Function Keys dialog. In this dialog, select the G 1
desired function key and then enter the macro keystrokes |
in the associated key map. For example, to make Ctrl-F2
the keystroke to send a trigger character, select F2, then

o

in the Ctrl row, enter <trigger character> and click OK.

Al Shit

Then whenever the Ctrl-F2 keystroke is pressed, the
trigger character will start the read cycle.

Key F2 Clear Al Keys

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 imager 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
imager 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 ﬂ
Bar Code Options | Advanced

Sizing Information

Bar Width 18 {Mils}

li%

Example

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 18 mils is 0.018 inches.
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Using ESP
Preferences > Advanced Tab
Preferences &r

| General I Teminal | Bar Code Options | Advanced

Auto Sync
When entering a view that supports Auto Sync, do the following:
Always Ask Before Auto Sync Occurs
@ Receive Settings from the Reader
) Send ESP Settings to the Reader
) Do Mot Send or Receive Settings

Show Target Pattem During Locate [] Send XON with Autoconnect
[] Shaw Target Pattem During Calibrate  [¥] Ask to Save ESP File when Quitting

[] Use Higher Quality Images || Connect to readers via TCP/IP
[¥] Open Image after Save Use Default Storage Location
Default Settings
0K 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 imager’s settings to ESP when Auto Sync is
enabled. Send ESP Settings to the Reader will automatically send all imager configuration
settings chosen in ESP to the imager. Do Not Send or Receive Settings creates a condition
in which Auto Sync will not automatically send imager settings to ESP, or send ESP settings
to the imager.

Show Target Pattern During Locate

Allows you to determine whether the blue LED target pattern will be on or off during the
Locate routine.

Show Target Pattern During Calibrate

Allows you to determine whether the blue LED target pattern will be on or off during the
Calibrate routine.

Use Higher Quality Images

Sets ESP to output images at a higher resolution than standard JPEG format.

Open Image after Save

When Open Image after Save is enabled, ESP automatically opens saved image captures.
Images can be saved from the Evaluation tab in the Camera view, or by right clicking an
image in any other image capture view and then saving.

Send XON with Autoconnect

Sends an XON (Begin Transmission) command to the imager 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 ==

[el Save changes to session 9.esp?

[ ves J[ wo ][ cones ]

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

=
@Uv\ ¥ My Dacuments » B o]
File Edit View Tools Help
Organize = Include in library + Share with = Bum Mew folder Bz~ [ C&l
Bl Desktop * Mame
[ Favorites ‘ B session 9.esp
£l My Documents i
= [ 3
W Computer

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

TCP/P ==
g IP Address: 162 . 148 . 88 . 51
© RS2
© Bhemet TCP Port 2001
Seath |
Conrect Gancel

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

Inzert up to 250 characters to dezeribe thiz document,

[ Ok ] [ Cancel I[Optic‘"‘]
| Preferences

Document Memo I} [ Type 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

Inzert up to 250 characters to dezcribe thiz model,

[ ok ] I Cancel l|[0pti°"sl

Preferences

Document Memo

Maodel Memo

[Type model-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. .,

Autoconnect..,
Cannect
Disconneck

Configure Multidrop. .

Connection Wizard

To connect using the Connection Wizard:

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

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

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

RS-232 @‘ TCR/IP &
. Baud: (526 = B 1P Address: 162 . 148 . 88 . 51
© Bhemet Party: [ — @ Bhemet TCP Pott 2001 :
Stop Bits one” -
Data Bis: ‘EQM' A
Port [com -
Click the Search
[l Fores Correct = button to locate
= imagers on the
network.
[Auto Conneat| [ Comnect | [ Cancel | Comnect | [ Cancel
RS-232 Connection Wizard Ethernet Connection Wizard

[0 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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Autoconnect

Using ESP

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

o7

Autoconnect

P

Connecting...

o |

Select the COM Part: {CORM1 -

Prezs "Start” to autoconneck,

Select the COM Port: |COM1

Dther

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

the port.

[lOnce you have
chosen the
correct port,
click Start to

-

Connecting...

o

Select the COM Port; | CORT -

Preszs "Start” to autoconneck.

connect.

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

| EORINESTESIN Foint-to-Point COM1 1152K: N:8:1
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Menu Toolbar

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

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

Terminal
Ikilities

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 imager by reading the
user-created symbols.

Bar Code Dialog

Bar Code Configuration @ |

Frint.. ] [ Cave bz ] Drag specific configuration
values from the control tree

directly into this field to
Bar Code Walue < > | encode new symbols.

Choose a spatial )
orientation fgrthe —-Fotation 0 Degrees - Mew
new symbol.

Caption

Create a caption
for the symbol
that matches or
describes the
encoded data.

(@ Same Az Bar Code Value

) Specify o

[] Add start configuration code
[] Add end configuration code; 5 ave Settings

[ Differences from Default S ettings

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 imager settings, or to access the Setup, Terminal, or Utilities views, click the
App Mode button.

= Fﬁ,
b

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
=|- Camruricakions
+-R5232 4
+-RS23Z B Enabled
+-R5422 Dizabled The X
+- Ethernet Enabled indicates
1. Left-click on the + to expand + Protocol Selection Point-ta-Paint tshe“’t‘tti;geis
menu items. +)-External Data Pouting Disabled default.
2. Double-click the desired +- Array Communication Modes Disabled
parameter and single-click —| gy [ZEESTH Im
in the selection box to view Prearnhble Charackers
options. +- Postamble
3. Place the cursor in the *

selection box, scroll down 4. | eft-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 imager.
The command can be sent without saving, or sent
and saved simultaneously.

Receive Reader Settings

Send, Nao Save
Send and Save

Default Current Menu Settings
Defaulk all ESP Setkings

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.

= _""::‘!

9

Send/Recv

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

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

This function is useful for receiving (uploading) the imager’s settings and saving them as a
file for future use. For example, if the imager 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 imager’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 Receive Reader Settings
memory.
& ko Reader gend, No Save
Send and 5
Send and Save (<Z>) Default Current Menu Sektings SNE AN ave
Activates all changes in current Default all ESP Settings
memory and saves to the imager
for power-on. Advanced Options *

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 o Reader »
tree are sent.

Receive Reader Settings

Defaulk Current Menu Settings
Defaulk all Settings

Send Current Command

This is the same as Send Current Advanced Options Send Current Yiew
View, except that it saves only the send Current Command
command that is currently selected. add Exceptian

Remave Exception

Add/Remove Exception

After a Receive Reader Settings command is performed! and the Add Exception option
is selected, a list of serial commands may appear. These are commands that may be in
the imager’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 imager 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 Hawk hardware, and explains how that hardware
can be integrated in an application.
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Connectors

Connectors

Industrial cabling and connectivity schemes must be able to withstand environmental
extremes of heat, cold, and moisture, and be secure enough not to be disconnected or
damaged inadvertently in the course of day-to-day operation.

The current industry standard for connectivity is a sealed, circular connector such as the
M12. The International Electrotechnical Commission (IEC) standard for M12 connectors
describes them as fixed and free screw-locking connectors. This type of connector is widely
available off-the-shelf from manufacturers such as Turck, Lumberg, Phoenix Contact, or
Binder.

The QX Hawk uses sealed, circular connectors with Ultra-Lock™ technology. Ultra-Lock
connectors are more resistant to harsh industrial conditions, and are easy to connect.

Ultra-Lock Connectors

Microscan has adopted Ultra-Lock connectivity because of speed, ease-of-use, and
ingress protection considerations. The main advantage of the Ultra-Lock system is that
only two steps are required at every connection point:

1. Align the connector and receptacle keys;

2. Push the connector into place. (Do not twist the connector, as this can bend the pins.)
Ultra-Lock connectors are “operator-independent”. This means that they are not subject to
under-tightening or over-tightening, both of which are common problems with screw-down
connectors, and both of which undermine the moisture-resistant seal.

ULTRA-LOCK
RADIAL SEAL UNDER-TIGHTENING OVER-TIGHTENING
Operator independent. Axial Compression Seal Axial Compression Seal
Reliable, watertight, Is incomplete allowing can become damaged
constant-pressure seal. maoisture to penetrate 50 moisture can enter.
and create shorts.
Ultra-Lock Connector Traditional Threaded Connectors

Another advantage of the QX Hawk’s Ultra-Lock connectivity scheme is that the Ultra-Lock
receptacles on the imagers and the QX-1 Interface Device also accept screw-down connectors,
giving users the flexibility to use either Ultra-Lock or screw-down connectors.

“Ultra-Lock” is a trademark of Molex.
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Hardware Installation

Cordsets

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

= ul |

M12 Ultra-Lock to M12 Ultra-Lock Cordset

I HE &1

M12 Ultra-Lock to RJ45 (Ethernet) Cordset

BT= [ ]

M12 Ultra-Lock to Photo Sensor Cordset

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

e

[ E ]

Cable with flying leads \
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QX Hawk and QX-1 Connectors and Pinouts

QX Hawk and QX-1 Connectors and Pinouts

When deploying a network of imagers 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 Hawk 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 Hawk Connectors

Output 2

New Master 4 3 Default

1

Power
Output 1 § 2

0 RS-232

Output 3 6 (Host) TxD

1 Trigger
Ground 7

Input Common 8 9 RS-232 (Host) RxD
Output Common

A (All Models) M12 12-pin Plug

Pin | Function Wire Color
1 Trigger White
2 Power Brown
3 Default Green
4 New Master Yellow
5 Output 1 Gray
6 Output 3 Pink
7 Ground Blue
8 Input Common Red
9 RS-232 (Host) RxD | Black
10 = RS-232 (Host) TXD | Violet
11 Output 2 Gray/Pink
12 Output Common Red/Blue

Continued next page

3-4

A is a serial M12 12-pin plug. It is the same for all
models of the QX Hawk.

B is a serial M12 12-pin socket for serial models and
an Ethernet M12 8-pin socket for Ethernet models.
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Hardware Installation

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

RS-422/485 RxD (-)

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

1 Trigger
Ground 7 y(
RS-422/485 c/x 10 RS-232 RxD/
RxD (+) °—§)’ RS-232 CTS
0, /2’5\
2 power
RS-422/485 §
TxD (+)

Input 1 4 1 3 Terminated
RS-422/485 TxD (-)

B (Serial) 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
11 Port 3 422/485 TxD (-) Gray/Pink
12 Port 3 422/485 RxD (-) Red/Blue

QX Hawk Industrial Imager User Manual

7 Terminated

1
Terminated

Terminated

3 Terminated

B (Ethernet) M12 8-pin Socket

Pin

Function

1

Terminated

Terminated

Terminated

TX (=)

RX (+)

TX (+)

Terminated

N[OOI WN

RX (=)




QX Hawk and QX-1 Connectors and Pinouts

Grounding the QX Hawk

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.
s = S | s LTHIRNET R$232/422/485
QX Hawk - oy DEVICE
e o RS232/422/485
s ) w140 . . '—‘ .
MACHINE | MACHINE

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

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, imager, 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.TERMIHAL POWER
RETURH t POWER
EARTH SUPPLY
POWER.GHD

POWER 2-TERMIHAL

POWER
RETURH SUPPLY I
EARTH

{lecal to power source, connected
to "RETURH™ at main power panel)

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

Grounding Notes:

CHASSIS.GHD

SF

COMM SGHLS

{SIGHAL.GHD}

G

SF

ILF
L T

ILF

u v
v 13

MOUNTING BRACKET

ILF_| = In Line 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.
0 “2-Terminal Power Supply” must still provide an “Earth” connection to the imager.

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

QX Hawk Industrial Imager User Manual
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QX Hawk and QX-1 Connectors and Pinouts

QX-1 Interface Device

The QX-1 Interface Device’s receptacles are physically the same as those on the QX Hawk,
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 Assignment
+10-28V

Trig/NM/Input 1 3 1
Common

1
2
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, 1/0, 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.

—— COMMH/0

T sowR’ TRIGGER

QX-1 Communications - I/O -
Power - Trigger
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Hardware Installation
Power and Trigger Switching

Power can be bussed between imagers 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.

I?I—>—¢—> 1> []—>

To Power ] Qx-1 ]

Supply

To Power
Supply

Multidrop
Concentrator Host
or PLC
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Port Routing

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 imager to the host. Command data,
symbol data, extended data, and diagnostic data are enabled by default in the QX Hawk.

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

Data Type Example

Command Data Serial commands; imager responses to serial commands.

Symbol Data Any string of data encoded in a symbol.

Extended Data Decodes per trigger, decode direction, configuration database index number.
Diagnostic Data Service message.

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

Parameters ESPValues
= Communications
='R323Z A
Baud Rate 118.2K
= fone RS-232 A, RS-232 B, and RS-422 are serial. RS-232
Dats Bits Eighe A is always enabled. RS-232 B and RS-422 can be
S LI e Enabled enabled or disabled to match the physical requirements
Extra Symbol Information Enabled . A
Diagriostics Output Enabled of the application. Ethernet can also be enabled or
External Source Processing Mode Cormmand disab|ed as required.
= R523ZE Enabled
Baud Rate 115.2K
Party Hone RS-232 A, RS-232 B, and RS-422 can be configured
oo = for Baud Rate, Parity, Stop Bits, Data Bits, Symbol
Syrbal Daka OLtpu: Enabied Data Output, Extended Data (Decodes Before Output,
Extra Symbal Information Enabled e R :
D Ot i Symbol Position Output, etc.), Diagnostics Output, and
Excernal Source Processing Hode Command External Source Processing Mode (Command or Data).
=-R3%4z2 Disabled
Baud Rate 115.2K .
e e Ethernet can be configured for IP Address, Subnet
Stop Btz o Mask, Gateway, IP Address Mode, Symbol Data Output,
Data Bits Eight . .
e Disctled Extended Data, Diagnostics Output, and External
Extra Symbal Information Disabled Source Processing Mode.
Diagnostics Output Disabled
External Source Pracessing Made Command
= Ethernet Enabled
1P Address 192.1658.0.100
Subnet 255.255.0.0
Gateway 0,000
1P Address Mode Static
= TCP Part 1 2001
Symbol Data Output Enabled
Extra Symbol Information Enabled
Diagnostics Output Enabled
External Source Processing Mode Command
= TCPPort 2 2003
Symbol Data Qutput Enabled
Extra Symbal Information Enabled
Diagnostics Output Enabled
External Source Processing Mode Command
&/ Etherhet/IF Enabled
Search and Configure Mode Enabled
=+ Protocal Selection Point-to-Poink
# External Data Routing Disabled
# Array Communication Modss Disabled
# Preamble Disabled
+ Postamble Enabled
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Hardware Installation

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 imagers to ensure that all symbols will be
decoded.

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

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

$

<

To Power
SupPly  gx-1

Host
or PLC

QX-1 QXx-1

(_TOWD:D Qx-1 ]

Supply

| QXx-1

[ ]—>» [ ]—>»

o|v
= |
I

To Power
Supply

Multidrop
Concentrator Host
orPLC
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Application Examples

Multidrop

Multidrop networks are used in applications where it is necessary to decode symbols at
multiple locations within an industrial process. Imagers are placed at stations located
between manufacturing steps, and data from those imagers 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

Qx-1

QX-1
To Power - D QXx-1 D Multidrop

Supply Concentrator ~ Host
or PLC

To Power
Supply
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Ethernet TCP/IP

Hardware Installation

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 imagers and PLCs on a factory floor.

The highlighted areas below demonstrate how an Ethernet daisy chain can be arranged.
Ethernet-enabled imagers can also be set up in standalone configurations, or multiple
Ethernet-enabled imagers along a production or packaging line can be connected to Ethernet.

<

To Power

Supply g1

*

To Host
(Ethernet)

Cl—

QX-1

Supply

QX-1
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To Power
Supply

Multidrop
Concentrator

Host
orPLC
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Application Examples
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Contents

V4T =T TSR SOROPPRPRN 4-2
Y= 11T (o o PRSI 4-18
(O 111 o] =117 o TSP 4-21
RVAT T o (oo ] (=T =) PSP 4-22
Configuration DAtabaSE ..........ocuviiiiii et e e arae s 4-24
(@170 [T 0T I @10 11 10| SRRSO 4-33
(O 1111 01U |0 o] 0 1 = SO U PRSPPI 4-37
(DY gz g TS~ (1] o PSPPSR 4-41

This section describes ESP’s Setup interfaces: Video, Evaluation, Calibration, Window
of Interest, Configuration Database, Ordered Output, Output Format, and Dynamic
Setup. Each interface allows the user to make changes to imager configuration quickly
and easily.
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Vi

deo

Video

The Video view allows the user to perform the same Locate, Calibrate, and Test routines.
There is also a focal distance adjustment tool to the right of the video view.

Video also features simple Capture and Decode functionality.

Video | Evaluation | Calibration = WOI  Configuration Database | Ordered Output

Initiates Calibration routine.

Initiates Data Matrix Learn operation.

| Lo;ate | | Cali!rate | & !eum

Activates the imager's target
pattern and inifiates live
video display of the symbaol
in the field of view.

Initiates Select o
Reader Optics dialog.

When Decodes per Second is checked,
the read rafe test displays how many
decodes the imager achieves each second,
instead of displaying a percentage.

4-2

— -]
Allows the user to take an Inifiates the Test routine.
image capture of the Allows the user to test the
symbol in the field of view imager's read rate and
at any time, and to decodes per second, and also
decode the symbol data. displays decoded symbol data
Similar to the Capture in the field at the bottom of the
and Decode function in screen, Click Stop to end the
the Configuration views. Test routine.
| Capture and Decode | | Test H [ Step | Loy
EJ Decodes per Second F Contrast 80 mm
Altribute z -
Clicking this icon enables the
Mumber of Symbols Whelienabied. shows e focal distance slide control to
SYMBoLI Righer conyat the right of the video view
Symbod #1 than the default contrast ™ L LB R E:
valte. he focal distance value is
Symbal Data displayed just below the icon.
&

Symbol data and
Test resulis are
shown in this field.
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Setup
Learn

The Learn command, located in ESP’s EZ Mode and in the Setup section on the Video
tab, puts the QX Hawk into a mode of operation that will cause it to “learn” the next Data
Matrix symbol decoded. Learn Mode remains active until either a Data Matrix symbol is
decoded or Learn Mode is disabled by re-clicking the Learn button. Upon decoding a Data
Matrix symbol, the QX Hawk’s image processing will save pertinent information about the
learned symbol so that subsequent identical symbols will be processed more quickly.

See Learn Operations in Utilities for other Learn commands that can be sent serially.
Click the Learn button to start Data Matrix Learn Mode.

YWidea | Evaluation | Calibration || woI || Configuration Database | Ordered Oukput

Locate l [ Calibrate ] 'ﬁ. Learn

The Learn button will say “Learning” during the learn operation.

Yideo | Evaluation | Calibration | WOl | Configuration Database | Ordered Qutput

Locate l [ Calibrate ] ~1  Learning

The Learn button will say “Learned” when the Data Matrix symbol has been learned.

YWidea | Evaluation | Calibration || woI || Configuration Database | Ordered Oukput

Locate l [ Calibrate ] 'ﬁ. Learned

The learn state and parameters persist in the same way as ordinary parameters.
Examples:

[0 A QX Hawk in a Learned state has not been saved. Cycling power will remove any
Learned state information and the imager will power-on in its configured state.

[0 A QX Hawk is saved in a Learning state. The imager will power-on in the Learning state
and will learn the first Data Matrix symbol decoded.

[0 A QX Hawk is saved in a Learned state. The imager will power-on in the Learned state
and will only decode the learned symbol type.

A QX Hawk in a Learned state is issued a reset default command <Ard>. The unit will
return to an Unlearned state but if power is cycled it will return to its saved state.
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Video

Select Lens (Standard QX Hawk Only)

If you change the QX Hawk’s lens, you must configure the Lens Type parameter to match
the new lens type.

Click the Select Lens button on the Video tab.

To verify the lens type of your camera, power-off the QX Hawk (do not look into the targeting
laser) and look at the outer rim of the unit's camera lens. You will see one of the following:

‘e’and ‘15" =Lens Type 1l

‘ee’ and ‘30’ =Lens Type 2

‘eee’ and ‘45’ = Lens Type 3 (Default)

‘o’and ‘12" =Lens Type 4

Select your lens type in the Select Reader Optics dialog and click OK.
You can calibrate the new lens by using the <@OPTIC> command.
Important: <@OPTIC> is not supported by the QX Hawk C-Mount Imager.

This parameter is “sticky”. Once saved with a <Z> or <Zc> command, it can only be
defaulted with <Zrdall> or <K525d>.

Select Lens...

Select the lens that is on
the front of your reader.
Note the dots at the
bottom of the lens,

@ 12 Degree lens (o)
(") 15 Degree lens ()
(71 30 Degree lens (..)

1 45 Degree lens (...)

[

OK

] | Cancel

Select the lens that is on
the front of your reader.
Note the dots at the
bottom of the lens,

71 12 Degree lens (o)
@ 15 Degree lens ()
(71 30 Degree lens (..)

1 45 Degree lens (...)

[ aK J | Cancel

12 Degree Lens

Select the lens thatis on

the front of your reader.

Note the dots at the
bottom of the lens.

71 12 Degree lens (o)

171 15 Degree lens {.)

(@ 30 Degree lens (1.)

71 45Degree lens (...)

30 Degree Lens

4-4

Select the lens that is on

the front of your reader.

Mote the dots at the
bottom of the lens.

(71 12 Degree lens (o)
(7115 Degree lens ()
(7130 Degree lens (..}

@) 45 Degree lens (...)

45 Degree Lens
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Camera Setup

v

e
WL Click the App Mode button and then the Setup button.
App Mode | You will see the Camera Setup tree control to the right of the Video interface.

Wi o]
Qg
Setup
y
Parameters ESP Yalues
= Camera Setup
E| Carnera Settings
.. Gain 20
.. Shutter Speed 2500
= Mumination Type Bright Field
Brightness High
=- Focus Distance 80
“... Distance Units Millirmeters (mm)
IDiSablEd ‘:l' —— The * indicates
=- Window of Interest

that the setting
is the default.

?-Image Processing Settings

To open nested options,
single-click the +.

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

Setup

Note: Communication settings can also be sent to the imager from ESP’s Terminal using

Microscan’s K command format.
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Camera Setup
CMOS (WVGA) Camera Settings

=-Camera Setkings
ain 20
Shutter Speed 2500

Gain

Sets the gain value for the image sensor. This setting can be configured through autocalibration,
and is the recommended method for configuring this settings. A higher value will increase
the brightness of the image, but the noise performance of the system is reduced. Prior to
configuring the gain, the required shutter speed should be set, and the gain should be
configured to optimize the shutter speed setting.

=-iZamera Setkings
Gain 20 v | [0-33)
Shutter Speed 2500

Shutter Speed

This value sets the exposure or integration time for the image sensor pixels. The shutter
speed setting in relation to the speed of the object is critical. If an object is moving fast and
a slow shutter speed is selected, blurring or smearing of the object will occur. As shutter
speed is increased the amount of light required or gain needed has to be increased since
the pixels exposure time has decreased.

=-Camera Setkings
2ain 20
Shutter Speed 2500 | [B0-40000)

w
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Setup
CCD (SXGA) Camera Settings

=-iZamera Setkings
zain 20
Shutter Speed 1500

Gain

Sets the gain value for the image sensor. This setting can be configured through autocalibration,
and is the recommended method for configuring this settings. A higher value will increase
the brightness of the image, but the noise performance of the system is reduced. Prior to
configuring the gain, the required shutter speed should be set, and the gain should be
configured to optimize the shutter speed setting.

=-Camera Setkings
Gain 20 < | [0-E4
Shutter Speed 2500

Shutter Speed

This value sets the exposure or integration time for the image sensor pixels. The shutter
speed setting in relation to the speed of the object is critical. If an object is moving fast and
a slow shutter speed is selected, blurring or smearing of the object will occur. As shutter
speed is increased the amount of light required or gain needed has to be increased since
the pixels exposure time has decreased.

=-Camera Setkings
123N 20
Shutter Speed 1500 2| [30-150000]

w
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Camera Setup

lllumination Type (Standard QX Hawk Only)

Mode
Configures the illumination pattern. “Bright Field” is used for most applications.
For Mode 4, the internal illumination is always off, similar to configuration setting 0 (Always Off).

Qiunination ype [N v
f

Brightness 0f

Mode 2
Made 3
Mode 4 {intemal off]

Bright Field

Mode 4 (Internal LEDs Off)

Brightness
Configures the amount of illumination output from the unit’s built-in lighting.

=- Illumination Type Bright Field
Erightness | High* hd

Lo
b edium
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Setup
External Smart Light (QX Hawk C-Mount Only)

[Eln only when in FBead Cpcle® v]

Dizabled
Alwayz On
Always OFf

On only when in Bead Cycle®

Disabled

When External Smart Light is set to Disabled, the external smart light control is disabled
and Output 3 is available for any other operation.

Always On
When External Smart Light is set to Always On, the external smatrt light is continuously on.

Always Off
When External Smart Light is set to Always Off, the external smart light is continuously off.

On Only When in Read Cycle

When External Smart Light is set to On Only When in Read Cycle, the external smart light
will be on when the imager is in an active read cycle.

Important Note: The external smart light's active state is controlled through the Output

State of Output 3, which is used as the external control line. To control the external light

using a Microscan standard 12-pin-to-5-pin external light control cable, set Output 3's

Output State to Normally Closed and Output Common to ground. Any other settings that
relate to Output 3, such as Output 3 Diagnostics will be ignored if this mode is enabled.

The external light will be continuously on until the system is fully re-booted.
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Camera Setup

Focus Distance

Provides focal distance adjustment for the camera.

Focus Distance limits are determined by the lens model and are defined in the table
below. Any value outside this range will be rejected.

Millimeters Parameter Inches Parameter
Lens Model | Min. Distance |Max. Distance Range Min. Distance |Max. Distance Range
15° 38 229 38 to 229 1.5 9.0 150 to 900
30° 25 1016 2510 10,160 1.0 40.0 100 to 4000
45° 25 1016 2510 10,160 1.0 40.0 100 to 4000
12¢ 76 343 76 1o 343 3.0 13.5 300 to 1350

When Distance Units is set to millimeters, the focal distance parameter has a range of
25 to 4000.

When Distance Units is set to 1/100 inch, focal distance is limited to a range of 100 to
4000. If you attempt to set the focal distance to less than 100 (1 inch), the parameter will be
set to 100.

=8 Focus Distance a0 > [25 - 4000) rmm

w
Distance Units Millimeters (rmm)

Distance Units
Defines the measurement unit value of the Focus Distance parameter.
Distance Units can be set to millimeters or inches.

=~ Focus Distance a0
Distance Lnits Millirmeters [mm]? w

Fillireters [ram]*
Inches
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Setup
Sub-Sampling

The camera can be enabled to sub-sample pixels in the specified image frame. Sub-sampling
can be specified as either 4:1 or 16:1, which signifies the sampling rate.

Note: Sub-Sampling is not available for the CCD model of the QX Hawk.

Sub-sampling Dizabled hd

4:1
1 pixel output for every 4 pixels sampled. When selected the image will be sampled 2:1 in

the vertical direction and 2:1 in the horizontal direction for a combined 4:1 ratio. An image
with a dimension of 640 x 480 will be scaled to 320 x 240.

16:1

1 pixel output for every 16 pixels sampled. When selected the image will be sampled 4:1 in
the vertical direction and 4:1 in the horizontal direction for a combined 16:1 ratio. An image
with a dimension of 640 x 480 will be scaled to 160 x 120.
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Camera Setup
CMOS (WVGA) Window of Interest

=-Window of Inkerest

Tap 0
Left 1
Height 450
Widkh 752

The active pixel area of the image sensor is defined as the “Window of Interest” (WOI).
This allows the user to select an area in the Field of View that the desired symbol will be
located. The programmable window of interest is useful for increasing decode speed,
improving threshold, selecting desired symbol from multiple symbols in FOV. The user
provides the upper-left pixel location and the size in both rows and columns to define the
Window of Interest.

Important Notes:

[J The column width value is required to be a modulus 32 value, so regardless of the column
width setting that is configured the actual column width will be decreased (if required) to
a modulus 32 value. For example a column width value of 632 would actually be 608. A
user request of this setting would still return 632.

[J The column pointer is required to be an even value, so regardless of the column pointer
setting that is configured the actual column pointer will be decreased (if required) to an
even value. For example a column pointer value of 101 would actually be 100. A user
request of this setting would still return 101.

Top

Defines the row position of the upper-left starting point of the image window.

=-window of Intereskt

Tap 0 : [0 - 480
Left 1]

Height: 450

Width 752

Left
Defines the column position of the upper-left starting point of the image window.
=-window of Interest

Top (]

Left 1] =| [0-752)
Height 450

Width 752
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Setup

Height

Defines the size, in rows, of the image window. Maximum value is defined as the Maximum
row size of Image sensor, minus the row pointer value.

=-window of Interest

Top ]
Left 0
310 (490 Tep)
Width 75
Width

Defines the size, in columns, of the image window. Maximum value is defined as the Maximum
column size of Image sensor, minus the column pointer value.

=-Window of Interest

Top 1]
Left 0
Height 450

Width a2 ¥ 3 to [?52 - LEH:]

w
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Camera Setup
CCD (SXGA) Window of Interest

= Window of Interest

Top 0
Left 1
Height 60
Width 1280

The active pixel area of the image sensor is defined as the “Window of Interest” (WOI).
This allows the user to select an area in the Field of View that the desired symbol will be
located. The programmable window of interest is useful for increasing decode speed,
improving threshold, selecting desired symbol from multiple symbols in FOV. The user
provides the upper-left pixel location and the size in both rows and columns to define the
Window of Interest.

Important Notes:

[J The column width value is required to be a modulus 32 value, so regardless of the column
width setting that is configured the actual column width will be decreased (if required) to
a modulus 32 value. For example a column width value of 632 would actually be 608. A
user request of this setting would still return 632.

[J The column pointer is required to be an even value, so regardless of the column pointer
setting that is configured the actual column pointer will be decreased (if required) to an
even value. For example a column pointer value of 101 would actually be 100. A user
request of this setting would still return 101.

Top

Defines the row position of the upper-left starting point of the image window. An Increase
in this value will cause an increase in frame rate at a resolution of 46 microseconds (row
period). If this value is changed and the resulting combination of row pointer plus row
depth exceeds the maximum allowed, the row depth will be decreased to an acceptable
value.

=-window of Intereskt

Tap 0 : [0 - 960)
Left 1]

Height: Q60

Width 1250

Left

Defines the column position of the upper-left starting point of the image window. If this
value is changed and the resulting combination of column pointer plus column width
exceeds the maximum allowed, the column width will be decreased to an acceptable value.
=-window of Interest

Top (]

Left 1] S| (0-1280
Height Q50

Width 12380
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Height

Defines the size, in rows, of the image window. Maximum value is defined as the Maximum
row size of Image sensor, minus the row pointer value. A decrease in this value, coupled
with an increase in the row pointer value, will cause an increase in frame rate at a resolution
of 46 microseconds (row period).

=-Window of Inkerest

Top ]
Left ]
3 1o (360 - Top)
Width 1280
Width

Defines the size, in columns, of the image window. Maximum value is defined as the Maximum
column size of Image sensor, minus the column pointer value. Changing this parameter
will have no effect on frame rate.

=-window of Interest

Tap 0
Left 1
Height Q50

WWidth 1280 & Sto [1 280- LEH:]

w
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Image Processing Settings

Image Processing Timeout
See Image Processing Timeout in Read Cycle.

Capture Mode
See Capture Mode in Read Cycle.

Morphological Pre-Processing

Morphological Pre-Processing allows the user to select the method for processing
images, and to choose the operator size for that method.

Important: This command must be set to Enabled for Morphological Operation to function.

Dizabled® A

=8 Morphological Preprocessing
Operation
Operatar Size

Morphological Operation and Operator Size

Operation

Morphological Operation allows the user to select the method for processing captured
images.

Operation Erode® v
Operakor Size

Open
Cloze

Erode

Erode increases the dark cell size of a symbol. Useful for increasing the dark cell size of a
dark-on-light Data Matrix symbol.

Dilate

Dilate increases the light cell size of a symbol. Useful for increasing the light cell size of a
light-on-dark Data Matrix symbol.
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Open

Open removes minor light defects of dark cells by performing a Dilate function followed by
an Erode function.

Close

Close removes minor dark defects of light cells by performing an Erode function followed
by a Dilate function.

: 2o "z

-7 se g ﬁ f

|

Operator Size

Operator Size determines the size of the area or “pixel neighborhood” (measured in pixels)
in which the morphological operation is being performed.

Operatar Size | Small® b |

b edium
Large

Small (3 pixels by 3 pixels)
Medium (5 pixels by 5 pixels)
Large (7 pixels by 7 pixels)
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Evaluation

Evaluation

In Evaluation, you can view images
currently in the imager, capture and

[ Receive | [ Captuie /Decode | [ Read | [ Delete |

Display Optiong

decode a symbol, save it as a digital Plcurert [ Good Read Aot iag :mage:3f°;ma"°ﬂ

: H ; ave. mage

file, and perform histogram and line Hsoed  Eltioesd Lome O ot
scan evaluations. Exaiatan Age:

r~ Current

| Histogram |

When you click on the Evaluation

tab, you will see the images that are et |
currently stored in the imager. B

. . . . mage Gualiy
Click Receive to refresh this view. Low High
Click Read to trigger a read cycle. If Nm:f_ |plain
there is enough time in the read cycle, sl e
up to 32 good reads (or 6 full-scale [ Contast

images) can be captured and displayed,
depending on the size of the images,
and depending on the number
enabled in Number of Captures
under Capture Mode in the Camera
Setup menu tree to the left of the
tabs.

If you click Save, the current image
will be saved to the location of your
choice.

Note: Animage can only be saved in
the format in which it was uploaded to ESP. JPEG images will be saved as .jpg, and bitmaps
will be saved as .bmp.

When you click the JPEG Image box, notice that the Line Scan button is grayed out.

The JPEG option allows faster captures and transfers, but since the JPEG standard
compresses image data, it is not suitable for the more rigorous demands of line scan
evaluation.

JPEG also allows you to adjust the image quality (resolution) by adjusting the sliding tab
between 1 and 100, 1 being the lowest quality and 100 being the highest.

When possible, use the highest quality; when image transfer speed must be increased,
use a lower image quality setting. Adjustments for this setting will depend on your specific
hardware and software limitations.

pending 18200_2 (B4 ms)
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Histogram

The Histogram function is useful in determining quality and contrast of symbols. A histogram
is a graphic representation of the numeric count of the occurrence of each intensity (gray
level) in an image. The horizontal axis represents the values of gray levels, and the vertical
axis represents the number of pixels for each gray level.
Note: Since histograms are performed in the imager, the results will be saved regardless
of whether the image was uploaded as a JPEG (.jpg) or a bitmap (.bmp).
1. From the Evaluation window, click the Histogram button.
The current image is transferred into the histogram operation. This may take a
moment, since all the relevant pixels are being evaluated intensively.
2. When the Histogram window opens, you may need to expand the window and/or
adjust the scroll bars in order to bring the image into view.
3. To generate a histogram, click and drag your cursor diagonally across the symbol or
a portion of the symbol.
The image will be surrounded by an “area of interest box”, a dashed blue line with red

anchor points that can be selected and moved by placing a cursor inside the box, and
can be resized by clicking and dragging the anchor points.

good 254 0(60 ms) 3]

Evaliate

 LineScan

~ Histogram Results

b aw [Light] = 132
Min[Dark| = 16
Madian -E8
tean =E7
High Peak =10
Low Feak =34
Variarce = FR46

HNupber of Pixels
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Line Scan

1. From the Evaluation tab, click the Line Scan button. A window like that shown

below will appear.

2. Drag your cursor horizontally across the image.

4-20

This will create a dashed horizontal line. Pixel information and a visual representation
of the dark and light pixels will be displayed below the image.

good_287_0 (60 ms)

Evaluate
Save... " Histogram

& Line Sean

K1l i

White (255)
Fixel Infa 1
Average: NiA
DOrigirc o
Pasition: NAA . — - R |1 |14 || 1
Value: N/A ’
Black (0) I; & |.¢|| Lol ||l|1| Lt i b IR

When you center your cursor over the dashed line, it becomes a double arrow cross.
This allows you to move the line anywhere in the window. You can also use your
keyboard arrows to move the line incrementally in any direction.

As with the histogram, the line scan compares light and dark pixels, but in a spatial
distribution. On the Y axis of the graph below, 0 is black and 255 is white; the X axis
represents the horizontal axis of the symbol as described by the line scan.

When you click anywhere on the graph, a vertical red line appears at that point and its
position and value (in terms of black-to-white) are updated in the Pixel Info table to
the left of the graph (237 in this example). In addition, a horizontal dashed red line is
displayed that indicates the average value.

QX Hawk Industrial Imager User Manual



Setup
Calibration

The Calibration interface in ESP is a powerful and intuitive way to optimize the imager’s
performance. It allows the user to control several complex, simultaneous calibration

operations, and to follow the progress of those operations using cues such as progress
bars, real-time representations of calibration values, and other dynamic user feedback.

Eefore | After | [¥] &t Sync with Peader Eefore_f After B [¥] Auta Sune with Readsr
Best | | Best
FDCUS Shuller Gam Quah Fncus Shutter Ea\n E!ual\l_l,l
Begmmng calibration, Baglnnmg calibration...
Capture Settings = Capture Settings =
Gain |20 % | [¥]Fised Giain |20 (&| [ Fised
ShuterSpeed (2900 2| [ Fived Shutter Speed (2500 %] [ Fived
Focal Distance ‘Ifa\'iinlateﬂ“ v Focal Distance [Cahbrale" ) ||
Sprbolagy Sethings Spmbology Settings -
Symbol Calibration Spmbal Calibration
Symbolagy Type Symbology Type - —
JECC 200, Code 39) = [Fixed [ECC 200, Code 39] > [¥]Fived
Composite Enabled Composite Enabled
Window of [nkerest - = “wfindowe of Interest —
WOl Framing | Fiow and Column v WOIFraming | Fow and Column v
WOl Margin 75 =) Wil Magn |75 3
1 M - M y . . .
ESP’s Calibration interface shown ESP’s Calibration interface shown
during a calibration routine after a calibration routine
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Window of Interest

Window of Interest

The active pixel area of the image sensor is called the Window of Interest (WOI). The WOI
allows the user to select an area of the field of view in which the desired symbol is located.

The programmable window of interest increases decode speed, improves threshold, and
makes it easy to select specific symbols from among several in the field of view. The user provides
the upper-left pixel location and the size of the window to define the Window of Interest.

Window of Interest (CMOS)

= ‘Windaw of Interest

Top 0
Lefk 1]
Height: 430
Width 752

Window of Interest (CCD)

= Window of Interest

Top 0
Left 1]
Height: Q60
Width 1250

Caution: Window of Interest will shrink the field of view and therefore could cause symbols
to be missed in dynamic applications.

4-22 QX Hawk Industrial Imager User Manual



Setup
Window of Interest Graphic Interface

1. From the Camera menu, click the WOI tab to bring up Window of Interest.

If you haven't already captured an image, click the Capture and Decode button to
decode the present image. If successful, the Good Read indicator on the WOI tab will
be green and the symbol will appear in the pane below.

Note: You can resize the image by clicking and dragging the ESP window from the
lower right corner. This is useful where very small symbols are being read.

2. Click and drag your cursor over the symbol that you want to isolate for reading.
Notice that the surrounding area goes black.

You can use the handles on the image area that you have just drawn to resize the
region of interest. You can also click on the center of the window of interest and move it.

3. Test the new settings in Read Rate Mode.

Window of Interest

[ Fieszet I [ Capture and Decode I
Top D Height 480 Comtrast
Left | 1w [752

Window of Interest

Feset J [ Capture and Decode I
(e |
| '| Top [0 Height |480 [¥] Contrast
) Leit |0 | wign 782

Note: To remove the window of interest, click the Reset button or click anywhere in
the WOI pane.

Note that all pixels not in the WOI are defined as black.

Because the imager has far less processing to do in a smaller window, read rates
typically increase dramatically. One possible downside is that the chance of missing
a symbol increases with the smaller window. Always verify that your WOI will be
large enough to allow for any random movement of symbols in your field of view.
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Configuration Database

The Configuration Database allows the user to manage multiple configuration profiles. It is
a useful tool in applications that require several different imager configurations to be
applied sequentially, and it allows the user to perform far more complex operations than
would be possible with only one set of configuration parameters.

Lilivelnderes |5 [N | Ao Sync Database settings with Reader [ Adbvanced Options. . ]

Capture Settings Processing Settings
> /o s 0@'(9
L

o b Jlen sz |L]

N N

N N 0 3
T | BB Jisabled

480 [[72 (]| |Disabl|[Small ||Disabled|
#8075z | | [Disab [Smal |[isabled(Test

480 |[7e2 |0 | [Disabl|[Smal ||Disabled|(Test)

480 m[:]
[lm Jas0 |[7s2 || [Disabl|[Smal |[Disabled]

O7 (500 20 a0 bisabl] [0 o
O [2o00 [ ffe0 psabl]

039 |00 |20 |80 ||Disabl |

10 [2600 |20 80 |[Disabl| 480 |[re2 1] | [Disabl|[Smal ||Disabled

Capture for Every Index [ Show Databaze Index in Output [ Sort Index Positions on Good Feads

[ Calibrate. .. ] [ Receive Settings ] [ Send Seftings ] [ Load Current To Index ] [ Load Index To Current ]

Configuration Database view, CMOS, set for 5 Active Indexes, with Capture Settings highlighted
As soon as the number of active database settings is something other than 0, the database

is enabled. Once enabled, the current configuration settings (that are handled by the database)
have no impact on imager operation.
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Capture Index

Each index in the database (1 — 10) can be configured and tested individually.

Shutter Speed (CMOS)

Sets the camera’s shutter speed (60 — 40,000, default 2,500) for the selected index.

Shutter Speed (Standard QX Hawk CCD)

Sets the camera’s shutter speed (30 — 150,000, default 1,500) for the selected index.

Shutter Speed (QX Hawk C-Mount CCD)

Sets the camera’s shutter speed (30 — 150,000, default 2,500) for the selected index.

Gain (CMOS)

Sets the camera’s gain (0 — 33, default 20) for the selected index.

Gain (CCD)

Sets the camera’s gain (0 — 64, default 20) for the selected index.

Focal Distance (Standard QX Hawk Only)

Sets the camera’s focal distance (25 — 4,000, default 80) for the selected index.

Sub-Sampling (Standard QX Hawk Only)

Sets the sub-sampling rate (4:1 or 16:1, Disabled by default) for the selected index.

Important: Sub-Sampling has no effect when the “Image Dimension” mode is configured
as Region of Interest in the Database Mode command. This is because the camera Window
of Interest is determined by the software based on the database ROI setup and there is no
benefit to sub-sampling to increase speed, as the frame size would have to be increased
to account for the sub-sampling.
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Morphology Operation

Allows the user to select the method for processing captured images.
Parameter values for serial command <K255>:

0 — Disable
1 - Erode
2 — Dilate
3 —Open
4 — Close

Morphology Size

Determines the size of the area or “pixel neighborhood” (measured in pixels) in which the
morphological operation is being performed.

Parameter values for serial command <K255>:

3 —Small (3 pixels by 3 pixels)

5 — Medium (5 pixels by 5 pixels)

7 — Large (7 pixels by 7 pixels)

Top/Left/Height/Width (CMOS)

The image dimension settings can be applied as a Window of Interest or a Region of Interest
depending on the image dimension mode selected in the Database Mode command.

Top: 0 to (480 — height) Default: 0
Left: 0 to (752 — width) Default: O
Height: 3 to (480 — top) Default: 480
Width: 8 to (752 — left) Default: 752

Top/Left/Height/Width (CCD)

The image dimension settings can be applied as a Window of Interest or a Region of Interest
depending on the image dimension mode selected in the Database Mode command.

Top: 0 to (960 — height) Default: 0
Left: 0 to (1280 — width) Default: O
Height: 3 to (960 — top) Default: 960
Width: 8 to (1280 — left) Default: 1280
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Symbol Type

This field allows the user to configure the database to operate on specific symbol types for
selected database index. Symbol type-specific parameters must be configured with the
appropriate symbol type command. For example, fixed length Code 128 is required; it
must be set up with the Code 128 command <K474>. To configure a symbol type, simply
add the number value associated with the symbol type to the field parameter.

Example: If Data Matrix and Code 39 are required, the parameter would be 2 + 16 = 18.
See I/O Parameters for a description of how to enter these values via serial command.

Disabled

When disabled, the database uses the current Symbol Type setup to determine active
symbol types.

Any Type

All of the preceding symbol types, except Pharmacode, are enabled while this database
index is being used.

Add 1.

Data Matrix
If enabled, Data Matrix will be active for this database index.

Important: The ECC Level must be configured using the Data Matrix command <K479>.
If no ECC level has been configured, then it will not decode a Data Matrix symbol.

Add 2.

QR Code
If enabled, QR Code will be active for this database index.
Add 4.

Code 128
If enabled, Code 128 will be active for this database index.
Add 8.

Code 39
If enabled, Code 39 will be active for this database index.
Add 16.

Codabar
If enabled, Codabar will be active for this database index.
Add 32.
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Code 93

If enabled, Code 93 will be active for this database index.
Add 64.

Interleaved 2of 5

If enabled, Interleaved 2of 5 will be active for this database index.
Add 128.

UPC

If enabled, UPC will be active for this database index.
Add 256.

PDF417

If enabled, PDF417 will be active for this database index.
Add 512.

MicroPDF417

If enabled, MicroPDF417 will be active for this database index.
Add 1024.

BC412

If enabled, BC412 will be active for this database index.
Add 2048.

Pharmacode

If enabled, Pharmacode will be active for this database index.
Add 4096.

DataBar-14

If enabled, DataBar-14 will be active for this database index.
Add 8192.

DataBar Limited

If enabled, DataBar Limited will be active for this database index.
Add 16384.
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DataBar Expanded

If enabled, DataBar Expanded will be active for this database index.
Add 32768.

Micro QR Code

If enabled, Micro QR Code will be active for this database index.
Add 65536.

Aztec

If enabled, Aztec will be active for this database index.
Add 131072.

Current Postal Symbology
If enabled, Current Postal Symbology will be active for this database index.
Add 262144.
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Database and Capture Modes

The configuration database behaves the same for both “Rapid” and “Continuous” Capture
Mode, the only discernable difference is in “Rapid” capture mode the database incrementing
always operates in “Number of Image Frames” with a “frame count” of 1.

Camera Settings

When the database loads a camera configuration and there is a change in shutter speed
(integration time), window of interest (WOI), or sub-sampling from the last image that was
captured; Then one image frame needs to be processed to setup the new configuration
prior to capturing an image.

The capture will start immediately following the integration period.

If the image dimensions are configured as a Region of Interest (ROI), then a change to
these values does not incur the additional image frame since it is no longer a camera setting.

Since some image capture events require that an image frame delay occur and some
don't, this does complicate the image capture time when the Configuration Database is
enabled.

Notes:
[0 If no camera change occurs, the start of the image capture is immediate upon being triggered.

[ If a camera change occurs, the start of the image capture occurs after the shutter time
has completed. In the case above, the image capture would incur a 1ms delay.

Number of Active Indexes

Number of database records (groups of settings) that will be used automatically during the
read cycle. If set to 0, the imager only uses the current settings, not database entry settings.

Sort Database

Activates a sort function that moves the database entry associated with the last decode to
the first position in the database and moves all other entries up.
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Database Mode

Switch Mode

Selects the event that causes the imager to load the next entry from the database to current,
active settings. When timer/count expires and “Image Process Looping” is enabled the
next database entry that has a camera modification will be used.

Notes:

Capture event always occurs when the 1st database entry is used.

This setting has no effect in Rapid Capture mode.

Rapid Capture mode always operates in “Number of Frames” mode, with a “Frame Count” = 1.

Time

The imager will load the next entry from the database to current after a defined time interval.
The timer will start upon use of a database entry. In other words, if the timer expires during
a capture event, the timer will not start again until the database entry has been incremented
and the new entry has been loaded to current.

Number of Image Frames

Database index is incremented after the specified number of image frames have been
captured.

Frame Count/Time

Indicates the “Number of Frames” that will occur or the amount of “Time” that is required
before the imager will load the next database configuration. Timer resolution is 1ms.

Image Process Looping

This feature is useful for processing a captured image frame multiple times with different
Image Process/Decode parameters.

Disabled

An image is captured for every database configuration, regardless if a camera setting has
been modified.

Enabled

When a database configuration is loaded to current, and the Camera settings have not
changed from last capture event, a new image is not captured. But rather the last image
frame that was captured is re-processed with the new Image Processing/Decode configuration.
The one exception is with the 1st database index, a new image is always captured when
the 1st database configuration is used. When a camera setting has been modified from
one database setting to the next, a new image is captured. For example, if all database
entries contained the same camera setting values, but had different IP/Decode configurations,
the only time an image frame would be captured would be when the 1st database configuration
was used.
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Image Dimensions

This feature defines how the image dimension parameters are implemented.

Window of Interest (WOI)

In this mode the database image dimension parameters are Camera Settings and dictate
the size of the image to be captured.

Region of Interest (ROI)

In this mode the database image dimension parameters are Image Processing\Decode
Settings and specify the region or area of the captured image to be processed. The ROI
coordinate data is based on the full scale image size. The WOI of the captured image will
be configured to cover all the active database ROI settings. In the following example there
are three active database setting, with different ROI configurations. Their coordinates are
based at point 0,0 of the full scale image (SXGA = 1280 x 1024 or VGA = 640 X 480). The
image WOI is not configurable, it is automatically setup by the database, based on the ROI
settings.

This feature is intended to be used in conjunction with the “Image Process Looping” feature,
to allow processing different regions of a captured image with different Image Processing
Decode Settings. In addition, if combined with “Output Filtering” the user can order the

output of decoded symbols in a captured image frame by their location in the Field of View.

Multiple Symbols with Same Symbol Data Operation

ROI can be used to decode more than one of the same symbols and treat them as different
symbols. Multi Symbol Operation will work within the following rules:

[J Multiple symbols of same symbol data can only be handled by using ROl mode. This
can only be done between different ROI IP Region settings.

[ ROI IP Region settings within the database must be sequential (Not Interlaced) in order
to correctly know when a new region has been tried. If Database slot 2 and 3 are
swapped, the imager would then treat them as 4 separate ROI regions. This would
result in 4 different symbols with GDR of 1 instead of 2 different symbols with GDR
count of 2.

[ ROI Regions will count the same symbol in the same region as additional decodes, but
only spanning multiple frames. Each decode of same symbol with same ROI will add to
the GDR count with additional frames.

[ Multiple symbols can be within each ROI Region but cannot identify multiple Same
Symbols. If same symbol is in a ROI twice per frame then it will be counted as 1 decode
or 1 more GDR count, the second will be ignored.

[ Filtering can only be done with database # because all other data is same.
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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 parameters: Filter Number, Symbology Type, Length,
Wildcard, Placeholder, Matching Data, Decode Direction, and Database Number.

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.

Wideo || Evaluation | Calibration || wol | Configuration Database | Qrdered Oubput | Sukput Format || Dynamic Setup
Auta Sync with Reader
Fiter | Symbology | Length | “Wwildcard | Flaceholder t atching Data Decode | Databaze
Mumber Tuoe Direction | Mumber
1 Ay Type 0 * ? Either Any
2 Ay Type 0 " ? Either Any
3 Ay Type 0 * ? Either Any
4 Ay Type 0 " ? Either Any
i} Ay Type 0 * ? Either Any
Receive settings from the imager, Send settings
to the imager, or Send and Save settings.
Murmber of Filkers: |5 ¥ l Fieu':eive l [ Se'nd l [ Send anc'l Save l
Mate: These buttonz anly affect this wiew.

Number of Filters refers to the number of active output
filters. O 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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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*".

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

[0 Filter data = “123?A”". This will match “1234A” and “123BA”, but not “123", “1234C”, or
“1234ABCD".

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

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

[0 Filter data = “123?A*". This will match “1234A”, “123BA”, and “123BATS”, but not “1234”
or “1234C".
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Setup

S

Crdered Output Filter Settings
Filter # 1 Criteria
Sprnbology Type: | Any Type -

Length: U

Matching Sting: *

Enter K atzh String

ASCIH Lookup: | CR

| [Add to Mateh Stiing |

b atch String Definables

“Wildzard Character:

Il

Placeholder Character: | 7

D atabaze Number:

Double-clicking on a row in the
Ordered Output table brings up the
Ordered Output Filter Settings
dialog.

Use these settings to determine
Symbology Type, Length of the
symbol, a user-defined Matching
String, ASCII Lookup, Wildcard
Character, Placeholder Character,
and Database Number. Click
Apply to save the settings to the
corresponding filter.

[ Apply ][ Cancel ]

QX Hawk Industrial Imager

User Manual
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Ordered Output

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
Enable Output Format

Setup

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.

Wideo | Evaluation || Calibration | WOI | Configuration Database || Ordered Oukput

Oukput Format

Drynamic Setup

+| Enable Output Farmat
Set Mumber of Symbals:| 1 32

Output Phraze

Auto Sync with Reader

Preamble: Symbol #1 Postamble:
CR LR LF
Enable Parze Enable
[ Parse Symbols. .. l [ Send and Save l [ l [E!ualit_l,l Parameters...

- Show Parze Table

QX Hawk Industrial Imager User Manual
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Output Format

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.

Lz SO o) Use the Set Number of Symbols spin box to
Set Mumber of Symbols:<7 determine the number of symbols to be included
in the output phrase.
Output Phraze
Symbol
Preamble: Symbol #1 Separator:  Symbol #2 Symbol #3 Symbol #4 Symbol #5 Postamble:
[ ] : : :
[#] Enable [#] Parze [¥] Parze F'arse [1Parze [JParze [#]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 g' Postamble E'
or I =
S0H| 57| ETx| EOT| ENG| S0H| 57| ETx| EOT| ENG|
ack| BEL| BS | HT| LF | ack| BEL| BS | HT| LF |
vI| FF| cR| so| si| vI| FF| cR| so| si|
sl | pc1| pcz| pca| o4 51 | oc1| oc2| ool ooyl
Nak| S| ETB| Can| EM| Mk SvM| ETE| Can| EM |
sue| Esc| Fs | GS | RS | sue| Esc| Fs | GS | RS |
s | SP s | SP
Click 'Delete’ to remaowve characters. Click 'Delete’ to remaowve characters.
] | Cancel | ] | Cancel |
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Setup
Symbol Parse

Extract
[ Parse Spmbols... ] [ Send and Save ] [ Receive l [Quality Parameters.. ]
¥ Hide Parse Table
ik BorpeEs Step Insert Data Extract Range
Step Insert Data Extract Fange Extract 2-4
Extract 5.4 The Extract Range
function corresponds to
the Start Location and
Length parameters in
the Format Extract
serial command.
Sample Symbal:
Original: ABCDEFGHIJKLMMOPRRS T w201 23456709 [ 4dd Insert Step ] [ Add Extract Step ]
Output:  BCD
[ Remaove Step ] [ Clear All Parsing ]
Sample Symbol:
Original: 4BCOEFGHIJKLMNOPRRS TV Z01 23456783
Output: BCD

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.
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Output Format

Insert
Inzert Data Extract Fange
Inzert
B | |
SOH| ST ETx| EOT| ENQ
ACK| BEL| BS | HT | LF
YT | FF| CR| SO SI
5| | DC1| DC2| DC3| DC4
MAK] SYM| ETB| CAM| EM
SUB| ESC| F5 | G5 | RS
s | SP
[ Add Ingert Step l [ Add Ewtract Step l i
Click ‘Delete’ ta remove characters.
[ Remove Step l [ Clear &ll Parsing l [ ok, ] [ el ]
Sample Spmbal;
Original: ABCOEFGHIKLMNOPORST LviwilviZ0n 23456789 The Insert process is very similar to the
Output: Extract process, except that Insert
allows the user to enter characters using
[ 0k, ] [ Cancel | the Insert calculator (shown above).
Parze Sumbols. .. ] [ Send and Save l [ Receive l [Gualit_l,lF'arameters...]
¥ Hide Parse Table Symbol Parse ]
i : Test
LT Step Inzert Data Euxtract Flange
Step Inzert Data Extract Fange Inzert SPSP
Inzert SP 5P E utract 3-k
Estract 3-8

Notice that Extract
and Insert share the
same Parse Table.

Sample Symbaol;

Original: ABCDEFGHMELMNOPGQRS T WCYZ01 23456739 [ &dd Insert Step ] ’ #dd Extract Step l
Output:  COE

[ Remove Step ] l Clear Al Parsing ]

Sample 5ymbal:
Original: ABCDEFGHIJKLMMOPORS TUY WY 201 23456783
Output:  CDE

I OF. ] [ Cancel

4-40 QX Hawk Industrial Imager User Manual



Setup

Dynamic Setup

Dynamic Setup is used to calculate image capture timing during a read cycle. Without proper
timing, the imager will not be able to decode all symbols in a read cycle. An external trigger is
used to activate image captures so the user can make timing adjustments as capture events
occur.

) 100%
Read Rate is
represented
graphically in
¢ realtime asthe
user makes
adjustments to
- the time delay
between image
captures.
The user can control Capture #, Number of Captures,
and Number of Symbols using these spin boxes.
[
= 0x
MNumber of Mumber of

Capture # Captures Symbals Read Rate

I A -~ R (|

Delay [Sec) Delay Adjustment

_ + D_D?Ezl-E2| {:}' Coarze

— %) Medium

Decrease ) Fine Increase

< [ »

The Delay Adjustment slider allows the
user extremely precise control of the time
delays between image captures in a read
cycle. Delay values are shown in seconds
in the field above the slider. The Coarse
and Fine Delay Adjustment options
determine whether larger or smaller
adjustment increments will be used.
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I > Parameters

Contents

(O00] 101218 a1 or=1 i o] o RPN 5-2
L= o I O3 o = PP UORP 5-42
3] ] 7] (oo 1= PRSP 5-62
1O =T =10 1= (=] £ TSRO 5-98
YY1 oTe] @ TUT 1 PRSPPI 5-159
Y o (od o oo Lo [T 5-166
(DT To | [0 )1 o1 TS PPP PR 5-175

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.

~]

-.,_.__1 ""J
L a

=] i

)
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Communication

Communication

S F_—a-,

sl control tabs.

v

A

Click the App Mode button and then the Parameters button to display the tree

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

The * indicates

that the setting
is the default.

Dizabled |

Parameters
Parameters ESPValues
= Communications
- RS232 A
- RS232 B Enabled
.. RS422 Dizabled
-- Ethernet Enabled
-- Protocol Selection Point-to-Point
-- External Data Routing Disabled
-- Array Communication Meodes Disabled
-- Prearmmble Disabled
T | Enabled" -

To open nested options,
single-click the +.

To change a setting, double-click the
setting and use the cursor to scroll

through the options.

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

5-2
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Parameters

Port Routing

The QX Hawk 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 imager behaves more like a data switch.

Standard QX Hawk

| Pimary == Port Routing Secondary Port Routing
Command Data Extendsd Data —
Commshid Data Extended Data
7|Rs232 A [V1RSZ324
= [C] Database |dentifier Output
LR CIFEEEE ] Fiead Durstion Dutput
V] Rg422 — [CIRs422 7] symbology Identiier
¥|TCP Portd S TCF Fart 1
Extended Data
[¥] TCF Port 2 Diagnostic Data TCP Port 2
| Ethertdat/IP Ethertet/IP
Syribol Data Diagnostic Data
- Diagnostic Diata
vl Rs23zA [7]AszizA J
[] Service Status
V|R5232B [7]RS232B
“IRg422 [[1Rs422
(V] TCP Poit 1 [¥] TCP Part 1
7| TCP Part2 TCP Part 2
[¥] EtheNet/IP
| Send Seftings | | Send and Save | Send Settings | | Send andSave

QX Hawk C-Mount

| Priman | Secondary|

Port Routing

Command Data

QX Hawk Industrial Imager User Manual

Secondry

Extended Data

Part Fiouting

Estended Data
VIRs2324 CongendDea R52324
Wireooh [] Database |dertifier Dutput
[ RSZ328 [ Riead Duration Dutput
o —
[VIRs422 [C1R5422 [ Syrbology |dentifier
[ TCF Port 1 Symbal Data TCP Part 1
= Evtended Data
[ TCPPart 2 e TCP Port 2
] EtherMetAP EtherMet/IP
Symbol Data Diagnostic Data T
- Diagnostic Diat
[]RS22 4 [¥|AszazA oo e
5 [7] Service Status
[v|ps2328 [¥]Rsz32B
[Rs42z [ Rséz2
[Z]TCP Part1 [¥] TCPPott1
CP Poit 2 TCP Part 2
[7] EtheriletdP
Send Setiings | [ Send and Save Send Seltings | [ Send and Save




Communication

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”.

[J Only one daisy chain setup required per system.
[J Minimal configuration required for each port, with similar items grouped together.
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Parameters

RS-232 A

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

|- R3Z32 &
Baud Rate 115.2K
Parity MNone
Skop Bits one
[raka Eits Eight
Symbol Data Cutput Enabled
Extra Symbol Information Enabled
Diagnostics Cukput; Enabled
External Source Processing Mode Zommand
Baud Rate

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

Baud Rate 1152k

600
1200
2400
4300
300
192K
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.

MHone®

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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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 Eits |Eight*

Seven
Symbol Data Output

Enables or disables decoded symbol data output from the imager.

Syrnbol Data Cukput |Enableu:|"

| Dizabled

Extended Data
Enables or disables extra symbol information output from the imager.

Extra Symbal Information | Enabled”

Dizabled
Diagnostics Output

Enables or disables diagnostics output from the imager.

Diagnostics Oukpuk | Enabled®

Dizabled
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Parameters

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

External Source Processing Mode |I:.:.mman.:|*
Cizabled
Data
Command

Command enables command processing in the imager.
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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Communication

RS-232 B

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

—|-R5Z3Z B Enabled
Baud Rate 115.2K
Parity MNone
Skop Bits one
[raka Eits Eight
Symbol Data Cutput Enabled
Extra Symbol Information Enabled
Diagnostics Cukput; Enabled
External Source Processing Mode ommand

Baud Rate

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

Baud Rate

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.

M one®

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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Parameters

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 imager.

Symbol Data Oukput |Er1a|:u||3|:|x

Dizabled

Extended Data
Enables or disables extra symbol information output from the imager.

Extra Symbol Information |Enal:|led"

Dizabled

Diagnostics Output
Enables or disables diagnostics output from the imager.

Diagnostics Oukput | Enabled”

Dizahled
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Communication

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

External Source Processing Mode |Eu:ummanu:|"
Dizabled
D ata
Command

Command enables command processing in the imager.

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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Parameters

RS-422

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

—|- R542Z2 Disabled
Baud Rate 115.2K
Parity Maone
Skop Biks one
Draka Bits Eight
Symbol Daka Qukput Disabled
Extra Symbal Information Disabled
Diagnostics Cukput Disabled
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 imager and host transfer data back and forth.

Baud Rate 1152k

600
1200
2400
4300
300
192K
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.

Hone™

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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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 Eits |Eight*

SEvEn

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

Symbol Daka Oukput |Er‘|a|:u||3|:|"

Dizabled

Extended Data
Enables or disables extra symbol information output from the imager.

Extra Syrnbol Information | Enabled”

Digabled

Diagnostics Output
Enables or disables diagnostics output from the imager.

Diagnostics Oukpuk | Enabled®

Dizabled
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Parameters

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

External Source Processing Mode |I:.:.mman.:|*
Dizabled
Data
Command

Command enables command processing in the imager.

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.

QX Hawk Industrial Imager User Manual 5-13



Communication

Ethernet

Enables or disables Ethernet connectivity in the imager.

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

-1 Ethernet Enabled
IF Address 192,165.0,100
Subnet 255,255.0.0
Gateway 0.0.0.0
IP Address Mode Static
=~ TCP Port 1 2001
Symbal Data Qukpuk Enabled
Extra Symbal Information Enabled
Diagnioskics Cukpuk Enabled
External Source Processing Mode Command
=~ TCP Pork 2 2003
Symbal Data Qukpuk Enabled
Extra Symbal Information Enabled
Diagnioskics Cukpuk Enabled
External Source Processing Mode Command
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IP Address

Parameters

Enter the IP address of the imager in this field.

-1+ Ethernet
IP Address
Subriet
zateway
IP Address Mode
=|- TCP Part 1
Symbol Data Oukput
Extra Symbal Information
Diagnostics Outpuk
External Source Processing Mode
=|- TCP Park 2
Symbol Data Oukput
Extra Symbal Information
Diagnostics Outpuk
External Source Processing Mode

QX Hawk Industrial Imager User Manual
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|1E|2.1EE. o .100

2o dab, LU
0.0.0.,0
Static
2001
Enabled
Enabled
Enabled
Command
2003
Enabled
Enabled
Enabled
Command
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Communication

Subnet
Enter the Subnet address of the imager in this field.
|- Ethernet Enabled
IP Address 197 1.0, 100
EE I 255 255. 0 . 0
Gateway [INIRINT]
IP address Mode Static
=|- TCP Park 1 2001
Symbaol Data Cukpat Enabled
Extra Symbal Information Enabled
Diagrostics Cukput Enabled
External Source Processing Mode Command
=|- TCP Park 2 2003
Symbaol Data Cukpat Enabled
Extra Symbal Information Enabled
Diagrostics Cukput Enabled
External Source Processing Mode Command
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Gateway

Parameters

Enter the Gateway address of the imager in this field.

= Ethernet
IP Address
Subnet

IP Address Mode
—|- TCP Park 1
Symbol Daka Oukput
Extra Svymbal Information
Diagnostics Cutput
External Source Processing Mode
—|- TCP Pork 2
Symbol Daka Oukput
Extra Svymbal Information
Diagnostics Cutput
External Source Processing Mode

QX Hawk Industrial Imager User Manual

Enabled
192.1658.0.100
255 755,00

no.o.0.0
Stahic
2001
Enabled
Enabled
Enabled
Command
2003
Enabled
Enabled
Enabled
Command
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Communication
IP Address Mode

Determines how the imager’s IP address will be defined.

—I- Ethernet
IP Address
Subret
Gateway
IP address Mode
—|- TCP Part 1
Symbol Daka Qukpat
Exctra Symbal Information
Diagnostics Outpuk
External Source Processing Mode
—|- TCP Park 2
Symbol Daka Qukpat
Exctra Symbal Information
Diagnostics Outpuk
External Source Processing Mode

Static

Enabled
192,1658.0,100
2558.255.0.0
0.0.0,0
|Statin::“

DHCP

Enabled
Enabled
Command
2003
Enabled
Enabled
Enabled
Command

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

DHCP

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

TCP Port 1

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

Important: Due to the nature of Ethernet communications, full messages are not necessarily
contained within a single packet. It is recommended that you frame the data with a known

start and stop (STX, ETX) to ensure successful message transmission.

=1 Ethernet Enabled
IP Address 192,1658.0,100
Subnet 255,255.0,0
Gakeway 0.0.0.0
IP Address Mode Static
S8 TCF Fart 1 |2I:II:I'I EI: 1024 - BR535

Symbol Data Cukput Enabled
Extra Symbol Information Enabled
Diagnoskics Oukpuk Enabled
External Source Processing Mode Command
= TiZP Port 2 2003
Symbol Data Cukput Enabled
Extra Symbol Information Enabled
Diagnoskics Oukpuk Enabled
External Source Processing Mode Command

Symbol Data Output

Enables or disables decoded symbol data output from the imager.

Extended Data

Enables or disables extra symbol information output from the imager.

Diagnostics Output

Enables or disables diagnostics output from the imager.

External Source Processing Mode

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

Command

Command enables command processing in the imager.

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.

QX Hawk Industrial Imager User Manual
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Communication

TCP Port 2

One of two TCP ports for Ethernet communication with the imager. The default setting is 2003.

Important: Due to the nature of Ethernet communications, full messages are not necessarily
contained within a single packet. It is recommended that you frame the data with a known
start and stop (STX, ETX) to ensure successful message transmission.

|- Ethernet Enabled
IF Address 192,165.0.100
Subnek 255.255.0.0
Gateway 0.0.0,0
IP address Mode Static
=|- TCP Park 1 2001
Symbaol Data Cukpat Enabled
Extra Symbal Information Enabled
Diagrostics Cukput Enabled
External Source Processing Mode Command
= TCF Pork 2 2003 3: 1024 - BRR3R
Symbaol Data Cukpat Enabled
Extra Symbal Information Enabled
Diagrostics Cukput Enabled
External Source Processing Mode Command

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

Extended Data
Enables or disables extra symbol information output from the imager.

Diagnostics Output
Enables or disables diagnostics output from the imager.

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

Command
Command enables command processing in the imager.

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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Parameters

Search and Configure Mode

Enabled® W

Dizabled
Timed Yindow

Search and Configure Mode is intended primarily for initial setup of a QX Hawk in a network.
This parameter controls whether or not the QX Hawk will respond to ESP’s Search function
in the Ethernet TCP/IP connect dialog section of the Connection Wizard:

TCPIIP 3
ORs23 IP Address: 1m .10 . 4 . 45
(%) Ethermet TCP Fort 1: 200 3| (@ ConnecttoFart 1
TCP Port 2: 2003 | O Connect to Port 2
Subnet: 285 0255 . 254 . 0
Gatewmay: m .10 4 01

IP Address Mode: ) DHCP () Static

After the QX Hawk is in full use in
an application, you may want the

Hame IP &ddress WAL 1D imager to continue to appear in
10104132 O00B:430F 6656 e the Search response list for future

searches. This can help prevent
disruption of the system that may
occur is ESP were to show only
unconfigured units.

[ Connect l ’ Cancel ]

Changes to this parameter are saved to NOVRAM and are set to default on power on.
A Reset <A> is required for settings to take effect.

Important: Once this setting is Disabled, ESP will only be able to connect to the imager if
you know the IP address and enter it in the IP Address field of the Ethernet TCP/IP connect
dialog. Search and Configure Mode can be re-enabled by defaulting the QX Hawk.

Enabled

When enabled, Search and Configure Mode will find the imager and settings can be
changed.

Timed Window

When Timed Window is selected, Search and Configure Mode will find the imager and
settings can be changed, but only 60 seconds from the last reset. After 60 seconds,
Search and Configure Mode will be disabled.
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Communication

Protocol Selection

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
imager and the host, or in the case of Multidrop, between the imagers 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).

=f Probocol Seleckion
Address

Prakacal Part Paint-ta-Paint with BTS/CTS
Puaint-ta-Paint with =0M S&0FF
Paint-to-Paint with BTSACTS and =0M=0FF
ALCKAMHAE.
Puolling kMode

Paint-to-Paint*
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Protocol Options

=B Probocol Seleckion Paint-to-Faink*

Address

Proktocal Part Puaint-to-Paint with BT5/CTS
Paint-to-Paint with =0MNA<0FF
Paint-ta-Paint with BTSACTS and =0 A=0FF
ACKAHAE
Palling Mode

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.
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Address
The Protocol Address can be any number between 1 and 50.

=+ Protocol Selection Poink-to-Poink
1 EI: [1-50)
Prokocal Port R3Z32 4
= ACK | MAK Options
REZ MUL
REC) UL
aTx MUL
ETx MUL
BiCE BCE
A MAE
=|- Polling Mode Options
REZ EQT
REC) EMIC)
aTx aT=
ETx ETx
BiCE BCE
A MAE
Respanse Timeaut 5
LRI Skakus Disabled

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

—I- Protocal Selection Paink-to-Paoink
Addres 1

RS5232 A°
F 3

= ACK | MAK Options

RES
RECQ ML
ST= ML
ET= ML
Bk ACE
A AL
—|- Palling Mode Options
RES EQT
REQ ENG
ST= ST
ET= ET=
Bk ACE
A AL
Response Timeouk 5
LR Status Disabled
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ACK / NAK Options

Parameters

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 imager always follows the protocol in both directions (to and from the host). There is
no option to disable it from either direction.

=1 Protocol Selection
Address
Prokocol Port
=1+ ACK [ MAK Options
RES
REC
STR
ETx
Ak
[l e
= Palling Mode Options
RES
REC
STR
ETH
Ak
[l
Response Timeouk
LR.C Sktatus

RES-NAK Defaults

RES: (Reset)

REQ: (Request)

STX: (Start of Text)

ETX: (End of Text)

ACK: (Acknowledge)

NAK: (Negative Acknowledge)

QX Hawk Industrial Imager User Manual

NUL (0x00)
NUL (0x00)
NUL (0x00)
NUL (0x00)
ACK (0x06)
NAK (0x15)

Paoint-to-Paink
1
RS232 4

MLIL
MLIL
MLIL
MLIL
ACK,
Ak

EOT
ENG
STR

ETH
Ak
[l

=]
Disabled
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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 Imager

TX to Imager: [STX] <command> [ETX] [LRC]

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

Command Response from Imager 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 imager 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 F 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/NAK
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 RS-422/485 port must be enabled, <K102,1>, in
order to turn the transmitter on and off. If RS-232 is enabled instead of RS-422/485,
<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 F for sample Polling Mode
communication scenarios.

=1 Protocol Selection Point-to-Poink
Address 1
Prokocol Port R3Z32 A
=1+ ACK [ MAK Options
RES ML
REC) MLIL
STR ML
ETx ML
Ak Ak
[l e [l e
= Palling Mode Options
RES EOT
REQ ENG
STR STR
ETH ETH
Ak Ak
[l [l
Response Timeouk =]
LR Status Disabled

RES-NAK Defaults

RES: (Reset) EOT (0x04)
REQ: (Request) ENQ (0x05)
STX: (Start of Text) STX (0x02)
ETX: (End of Text) ETX (0x03)
ACK: (Acknowledge) ACK (0x06)

NAK: (Negative Acknowledge) NAK (0x15)
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Response Timeout

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

The time that the imager 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
Prokocaol Port RS232 A
=1 ACK [ MAK Options
RES ML
REQ ML
STH ML
ETx ML
Ak Ak
MAE [AE
= Palling Mode Options
RES EOT
REQ ERIC)
STH ST
ETx ETx
Ak Ak
MAE Ak

Fesponse Timeout 0.005 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 integer a 0 (two 1s =0, two 0s =0, a1 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-Poink
Address 1
Prokocol Paork R3Z32 &
=1 ACK | MAK Options
RES MUL
RED ML
ST= MUL
ETx MUL
f2tal 4 ACK
MAK MAEK
=1 Polling Mode Options
RES ECT
RED ENE
ST= ST
ETx ET=
ACK ACK
MAK MAK
Response Timeouk 5

LR.C Skatus |Di$a|:||eu:|“

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

R Ecternal Daka Rouking
Destination Port

| Disabled

ambles ko Source Transparent

Echo ko Source Half Duplex

Dukpuk at End of Read Cycls Full Duplex
Cuzhom

Oukpuk ak ETR TF

Oukpuk ak Timeouk 200

External Data Routing Options

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.
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Mode of Operation
[l 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.

[0 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.

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

1 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.

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

Polling Mode.
Scanner :
5
€y
- w
h 4

Other
Devices |

Host
—

—External Data

System Data
4—Destination Data——
—Ambles needed—=e

—~Preamble needed—Q
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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

[1 Source Port data is not echoed back to itself.

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

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

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

[0 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— =

Host

—Ambles needed—=e
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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

[1 Source Port data is not echoed back to itself.

(1 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.
[1 Symbol data is not sent to the Source Port.

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

P Scanner

Other I
Devices

Host

+——External Data

System Data
4—Destination Data——
— =Unpolled mode— -

—Ambles needed—e@

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

= External Data Riouting Disabled
Destination Pork | RS232 &F

Ambles to Source

Echo to Source R5232 B

Cutput at End of Read Cycle ?ggzpz ‘1
ar

Outpuk at ETX TCF Pait 2

Output at Tirmeouk EtherM et P

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

= Exkernal Diata Routing Disabled
Destination Park RS23532 A

Ambles to Source |Disa|:||eu:|"

Echo to Source Dizabled®

Cutput at End of Read Cyele
Outpuk ak ETx

Outpuk ak Tireouk 200

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

= External Diata Routing Disabled
Destination Port RS232 &
Ambles to Source Disabled
Echo to Source Dizabled*
Cukput at End of Read Cycle m_
Cukpuk at ETX Enabled
Oukpuk &t Timeouk 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 A
Ambles to Source Disabled
Echo to Source Dizabled

Dutpuk at End of Read Cycle Dizabled”
Cukpuk ak ETx Dizabled®
Cukpuk ak Tinmeouk Enabled
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Output at ETX
Determines the output at ETX.

= External Data Routing Dizabled
Destination Port R5232 &
Ambles to Source Disabled
Echo to Source Disabled
Cutpuk ak End of Read Cyile Dizabled

Cubput ak ETX

Oukbpuk ak Timeouk | LR

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.

Output at Timeout
Determines the Timeout value for output.

= External Data Routing Disabled
Destination Paort R5Z232 &
Ambles to Source Disabled
Echo ko Source Disabled
Cukput ak End of Read Cycle Disabled
Outpuk ak ETR R,

Cukput at Tirmeouk 0.200 EI: Seconds
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Array Communication Modes

S8 Array Communication Modes |I:Jisa|:u||3|:|x

Saurce [EE—
Draisy Chain ID Status Daigy Chain

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

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

=8 Array Communication Modes |Disabled"
Source [ —
Draisy Chain ID Status D aizy Chain

Source
Defines the communication port.

= Array Communicakion Modes Dizabled
Saurce R5232 B®
Draisy Chain ID Skaktus RS232
Draisy Chain ID
RS422
TCF Port 1
TCP Part 2

Daisy Chain ID Status

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

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

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

=1 Array Communication Modes Disabled
Source R5232 B

Draisy Chain I Status Dizabled®

Draisy Chain ID Dizabled®

Enabled
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Daisy Chain ID
The Daisy Chain ID is a two-character identifier.

= Array Communication Modes Disabled
Source R5232 B
Daisy Chain 1D Skatus Disabled

Draisy Chain 1D

v

NUL| soH| s ETx| EOT| ENG|
ACK| BEL| BS | HT | LF | wT |
FF| cr| 5o 51| oLE| ool
pcz| oo3| ool Mak] svn| ETE]
CaM| EM | sue| Esc| Fs | GS |

RS | us| sk

Click 'Delete’ to 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 imager and the
software responds in the following ways:

[1 Counts the number of secondary imagers in the daisy chain.
[1 Assigns an internal ID number (1...n) to each secondary imager, where the first secondary

imager is number 1 (the primary imager’s ID being a 0).

) Propagates the communication settings and the relevant operating modes of the primary

imager to the ports of each secondary imager.

[J Resets each secondary imager.
[J Confirms that each secondary imager has acquired the new settings.

When setting up a daisy chain operation, perform the following steps:
1. Set the primary imager (the one connected to the host) to Serial Data Trigger Mode.

This will also set all the imagers in the chain to Serial Data when the command is executed.

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

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

—® primary [ P Secondary Secondary
S Imager S| Imagerl S| Imager2

Host

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

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

Host Primary Secondary Secondary
E Imager Imager 1 S| Imager?2

Pre-Setup Requirements:
1. Start setup by matching the communication settings of the “downstream” port of the

5-38

primary imager to the “upstream” ports of the secondary imagers. It may be necessary
to set up all the “upstream” ports first so the chain can pass information.

. “Downstream” ports on secondary imagers will be set up automatically during the

setup process.

. If the imager is Ethernet-enabled, first check to determine if RS-232 B is available. If it

is available, set RS-232 B as the Source portin Array Communication Modes.
Otherwise, set RS-232 A as the Source port. Port Routing for Symbol Data Output
and Extended Data will be disabled on the Source port.
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Daisy Chain Considerations

Settings for Number of Symbols and Timeout must be taken into consideration when setting
up a daisy chain configuration. An example of a three-imager daisy chain configuration and
the associated Number of Symbols and Timeout settings is shown here.

Sample setup of three imagers, each with one symbol in its field of view:

> Secondary Imager 2 > Secondary Imager 1 > Primary Imager > Host
# of Symbols = 1 # of Symbols = 2 # of Symbols = 3
Timeout = 100 ms Timeout = 200 ms Timeout = 300 ms

Number of Symbols

For each imager in the chain, the number of symbols set must equal the number of symbols
in the current imager’s own field of view plus the number of symbols in the previous
imager’s field of view. (The last imager in the chain — Secondary Imager 2 in this example
— only needs to be set for the number of symbols in its own field of view, as there is no
previous imager.)

For example, if there are three imagers and each imager has one symbol in its field of
view, the number of symbols for each imager should be set as follows:

[ Secondary Imager 2: # of Symbols = 1
1 Secondary Imager 1: # of Symbols = 2
0 Primary Imager: # of Symbols = 3

If there are two symbols in Secondary Imager 2’s field of view, one symbol in Secondary
Imager 1's field of view, and two symbols in the Primary Imager’s field of view, the number
of symbols for each imager should be set as follows:

[ Secondary Imager 2: # of Symbols = 2
1 Secondary Imager 1: # of Symbols = 3
0 Primary Imager: # of Symbols =5

Timeout

The last imager in the chain passes its symbol data back in the direction of the host when
its timeout expires. Each imager must have its timeout set to acommodate its own read
time plus the read time of the previous imager.

For example, if it is determined that a maximum of 100 ms is adequate for each imager to
decode its associated symbol(s), the timeout for each imager should be set as follows:

) Secondary Imager 2: Timeout = 100 ms
[ Secondary Imager 1: Timeout = 200 ms
0 Primary: Timeout = 300 ms
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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

s0H| 5T=| ETx| EOT| ENG| &Ck
BEL| BS | HT| LF| w1 | FF|
cR| so| s | OLE| Do Dcz|
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 Enabled

Postamble Characters

||:R LF

SO0H| 57| ET:| EOT] ENO| ACK]
BEL| B5| HT| LF| w1 | FF|
cR| so| si | DLE| bci| De2|
DC3| DC4| Mak| svM| ETE| Cam|
EM | sue| Esc| F5 | G5 | RS |

us | _sp |

Click 'Delete’ ta remave characters.
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Read Cycle

Read Cycle

ﬁi ?3; Click the App Mode button and then the Parameters button to display the
Lt tree control tabs.

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

|
\/

A

Parameters

:

F'ararheters ESP Values
= Read Cycle
- Multisymbol
= Tri gger
Mode Continuous Read

El Trigger Filter Duration

Leading Edge A3
.. Trailing Edge 213 The * indicates
. v that the setting
[-‘5'-'3“‘"'3 Llosed 'J is the default.
- Serial Trigger
- Decodes Before Output
/- End of Read Cycle
i Capture Mode Continuous

[
[
- Capture Time
[

- Store Mo Read Image

?-- Image Processing Settings

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 imager from ESP’s Terminal using
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:

[0 The maximum number of characters in a read cycle is 3,000 for all symbols.

[1 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.

[0 If Matchcode Type is set to Sequential or if Trigger is setto Continuous Read 1 Output,
the imager will behave as if Number of Symbols were set to 1, regardless of the
user-defined configuration.
=1 Mulkisyrbol

Murmber of Symbols 1
Mulkisyrbiaol Separakar .

Number of Symbols

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

=|- Mulkisymbal

Mumber of Svmbols 1 3: [1-100]

Multisymbol Separator S

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.

=I- Multisymbal
Mumber of Symbals

1
Multisymbol Separatar |

on | s0]_si | pL| pct| D2
‘o3| D] Nak] sy ETe| oo

e sue] Esc| Fs | o5 | s |
s s

Click ‘Delete’ to remave characters.
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Trigger
The Trigger is the event that initiates a read cycle.

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

=|- Trigger
Mode Continuous Read
—I- Trigger Filter Duration
Leading Edge 313
Trailing Edge 313
External Trigger Skate Ackive Closed

Trigger Mode

Continuous Read

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

In Continuous Read, trigger input options are disabled, the imager 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 imager 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 imager may take
longer than the timeout to process symbol data.

=|- Trigger
[ Cortinuous Fiead” =l
|- Trigger Filter Duration Continuous Pead®
Leading Edge Continuous Fead 1 Oukput
Trailing Edge External Level
External Trigoer State E;E?;FSLE:QE

Senal 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 imager 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 imager 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 imager will send the current symbol
data immediately, but only once. A hew symbol appearing in the imager’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 imager will behave as if
Number of Symbols were set to 1, regardless of the user-defined configuration.
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External Level

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

Onject change in the trigger state,
detector\% which initiates the read cycle.

End Read Cycle:
_> The same object, moving out of
Object - the detector beam, causes
detector ™ another change in the trigger

state, which ends the read cycle.

This mode is effective in an application where the speeds of the conveying apparatus are
variable and the time the imager 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:
. 7 | Object # 1, moving in front of the
detector beam, causes a change in
. the trigger state, which initiates the

Ohject 4_:\1 read cycle.
detectar Initiate Second Read Cycle:

Object # 2, moving in front of the
detector beam, causes another
—» 47 change in the trigger state. This signa
initiates a new read cycle and 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 imager 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 imager to the host.

In this mode the imager 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
Note: Trigger filter ranges from 32.0 ps to 2.10 seconds.

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 imager 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.

Note: 313 = ~10ms.
—|- Trigger
Mode Continuous Read
|- Trigger Filker Duration
Leading Edge 0.010042 3: Seconds
Trailing Edge 313
External Trigger 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 imager 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.

Note: 313 = ~10ms.

—|- Trigger
Mode Continuous Read
—|- Trigger Filer Duration
Leading Edge 313
|EI.EI1 0n4a El: 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 imager.

—|- Trigger
Mode Continuous Read
—|- Trigger Filer Duration
Leading Edge 313
Trailing Edge 313

External Trigger State Active Closed®

Active Open

Active Closed®
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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) SP
Start Character {(Mon-Delimited) Ox00  MUL
Stop Character {Mon-Delimited) Ox00  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 >.

=1 Serial Trigger

Character {Delimited)
Start Character (Mon-Delimite.

Stop Character (Mon-Delimite. .. SI:IH| STKl ETK| EEIT| ENE!| .-*-.EK|

|SP

BEL| BS | HT| LF| w1 | FF|
cr| so| si | DLE| Dci| Dc2|
DC3| DC4| Nak| svM| ETR| CaM|
EM | suel Esc| Fs | G5 | RS |

us | s

Click. 'Delete’ ta remaove 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 imager looks only for the Start trigger character and ignores any
Stop trigger character that may be defined.

0In 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 imager 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) 3P

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

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 |
Rs|us|sp| 1| | #

Click 'Delete’ to remove characters.

QX Hawk Industrial Imager User Manual 5-51



Read Cycle

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 imager looks only for the Start trigger character and ignores any
Stop trigger character that may be defined.

[0 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 imager 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.

—I- Serial Trigger
Character {Delimited) SP
Start Character (Mon-Delimited) 0x00  MUL

Skop Character (Mon-Delimited)

(L

NUL| s0H| 5T ETx| EOT| ENG
ACk| BEL| BS | HT| LF| wT |
FF| cr| 5o si | oLE| DCl
DC2| oC3) ped| Makl S| ETE|
CaM| EM | sUB| ESC) FS | GS |
Rs|us|sp| | | #

Click. 'Delete’ ta remove characters.
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Decodes Before Output
Decodes Before Output specifies the number of times a symbol needs to be decoded

before symbol data is output and a good read is declared.
= [1-258)

Decodes Before Cukput S
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End of Read Cycle

The read cycle is the time during which the imager 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 200

End of Read Cycle Mode

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

=|-End of Read Cycle

[ Timeout

Read Cyele Timeouk

Mew Trigger

Timeout or Mew Trigger
Lazt Frame

Last Frame or Mew Trigger

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 imager 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 imager 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.

Read Cycle Timeout

Read Cycle Timeout determines the duration of the read cycle.

—-End of Read Cycle
Mode Tirneouk
Read Cycle Timeout 2.000 3: Seconds
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Capture Mode

Capture mode specifies how multiple captures are taken and managed throughout a read cycle.

Capkure Mode | Continuous® hd
Mumber of Captures Fapid Capture
Rapid Capture Made W
Rapid Capture

In a rapid capture mode one or multiple captures can taken at an interval specified by the
time delay between captures parameter. In this mode the only limiting time factor is the
integration and transfer timing.

Continuous Capture

In continuous capture mode captures are continually taken throughout the read cycle in a
multi-buffered format so that we start processing the first image while we are capturing the
second. Continuous capture mode will override the pre-processing field; this improves
performance in the multi-buffered format. This mode operation as laser scanners have
historically operated, with captures spanning the entire read cycle duration until an exit
condition occurs such as qualification or timeout.

Number of Captures

Specifies the number of captures to process in the rapid capture mode. This parameter is
used in conjunction with the time delay between captures parameters to specify the capture
sequence of a rapid capture read cycle.

=) Capture Mode Conkinuous
Mumnber of Captures 1
Rapid Capture Mode Timed Capture

£

% | 1-B4[Dependent onimage size)

Rapid Capture Mode

=+ Capture Mode Conkinuaus
Mumber of Captures 1
Rapid Capture Mode | Timed Capture® b |

Triggered Caphure
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Timed Capture
Capture events are controlled by the timing values entered in the “Capture Time” command.

Triggered Capture
When set to trigger captures mode the imager operates in the following manner:

(1 The number of captures represents the number of triggers expected from the system
per read cycle. The first trigger enters the read cycle.

[ Subsequent triggers initiate captures in the read cycle up to the number of captures is
met or the end of read cycle condition is met. Any additional triggers between reaching
the number of captures and meeting the end of read cycle requirements will be ignored.

0 If the read cycle is fully qualified prior to reaching the number of captures and the symbol
output is set to ASAP, the symbol data will be output and all post processing (Logic
outputs, video, etc.) will finish but the imager will remain in the read cycle. When enough
triggers come in to satisfy the number of captures setting or a timeout expires, the
imager will exit the read cycle. This operation would be synonymous with level triggered
read cycle waiting for the trigger to fall.

0 If the end of read cycle is set for new trigger and the read cycle qualifications have not
been met, the read cycle will exit upon receiving the first trigger after reaching the number
of captures setting. At this time the post processing from the read cycle will complete
and a new read cycle will begin.
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Capture Time

This command specifies the frame delays associated with the frames captured in a rapid
capture mode of operation.

Time Before 1st Capture

This value specifies the delay from the trigger to the first capture of any triggered read
cycle.

=|- Capture Time
Time Befare 1st Capture 0.0000 % | Seconds
Time Between Captures 1-2
Time Between Captures 2-3
Time Bebween Captures 3-4
Time Bebween Captures 4-5
Time Bebween Captures 5-6
Time Bebween Captures 6-7
Time Bebween Captures 7-5

Lo e Y e e O e O

Time Between Captures 1-2

This value specifies the delay to wait before starting a frame capture for the next capture
in the rapid capture sequence.

Time Between Captures 2-3

This value specifies the delay to wait before starting a frame capture for the next capture
in the rapid capture sequence.

Time Between Captures 3-4

This value specifies the delay to wait before starting a frame capture for the next capture
in the rapid capture sequence.

Time Between Captures 4-5

This value specifies the delay to wait before starting a frame capture for the next capture
in the rapid capture sequence.

Time Between Captures 5-6

This value specifies the delay to wait before starting a frame capture for the next capture
in the rapid capture sequence.
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Time Between Captures 6-7

This value specifies the delay to wait before starting a frame capture for the next capture
in the rapid capture sequence.

Time Between Captures 7-8

This value specifies the delay to wait before starting a frame capture for the next capture
in the rapid capture sequence.

Notes for Rapid Capture, Timed Capture

If rapid capture is configured for timed captures this delay is measured from the point at
which the previous delay expired. If the delay expires during a previous capture the start of
the capture will occur as soon as the previous capture or captures complete. For example,
if rapid capture is configured for 8 captures and all delays are configured for zero all 8 captures
will occur back to back as fast as the imager is able.

Notes for Rapid Capture, Triggered Capture

If rapid capture is configured for triggered captures mode the delay taken is measured
from the point at which the trigger for that capture is received. Also if an incoming trigger
occurs before a previous delay has expired, the previous capture is initiated and the delay
for the incoming trigger is started.

Important: If the unit is triggered to capture more than 8 images the unit will repeat the
last delay (8th) for the remaining frames.
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Store No Read Image

Image storage allows the user to store images from separate read cycles and has the
ability to retrieve them later. The number of available slots for storage depends on the
mode of operation. If functioning in the rapid capture mode the number of images available
to store is the maximum Number of Captures — the current setting for number of captures.
If the user is operating in a continuous capture mode then they can store up to the maximum
number of captures — 3.

Image Storage Type

Disabled / Clear

Upon selection, all saved images will be cleared, and the unit will not store images for later
retrieving.

Store on No Read

The unit will store an image upon exiting the read cycle that retrieved a later time. If multiple
captures are present during the duration of a read cycle the image stored will be the last
image processed for the read cycle. This image is stored in RAM and can be retrieved as
long as power is applied and the unit has not been reset via reset/save sequences. Other
commands that can initialize the storage RAM are ones that changed capture modes or
put the unit in a test capture mode.

[=)- Skare Mo Read Image
Image Storage Type Dizabled® b

Image Storage Mok T
Store on Mo Read

Image Storage Mode

First Image

In this mode the image storage will store images until the available image memory has
been filled. At this point the unit will stop saving additional images. In this mode you will
always have the first images that were stored.

Last Image

In this mode the image storage will continue to store images after the available memory
has been filled by purging the oldest image in the storage memory. In this mode you will
always have the last images that were stored.

[=- Store Mo Read Image
Image Storage Type Disabled
Image Skorage Mode First Image® b

Lagt Image

5-60 QX Hawk Industrial Imager User Manual



Parameters
Image Processing Settings

Number of Symbols in Field of View

Any Number of Symbols
No limit on number of symbols attempted to decode in an image frame.

One Symbol

Only one symbol will be decoded in an image frame, and this will be regardless of any
qualifying attributes associated with the read cycle.

[=)- Image Processing Settings
Mumber of Symbols in FOY Ay Mumber of Sumbols W
Image Processing Timeout Ay Mumnber of Symbals*
Ore Symbal

Image Processing Timeout

Specifies the maximum amount of time allowed for image processing to spend on a captured
image. When the time-out expires, the image processing is aborted. This time-out works in
both rapid capture and continuous capture modes, as well as with the configuration database.

[=)- Image Processing Setkings
Mumber of Symbols in FOY Ay Mumber of Symbals
Image Processing Timeout 5000 =1 1-E6535 [x1ms)

w

Notes:
The time-out period does not include capture time.

If a time-out occurs the image will be recorded as a No Read. This may cause some confusion
because the image may decode fine given enough time.
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Symbologies

L

App Mode

'

A

Parameters

Click the App Mode button and then the Parameters button to display the
tree control tabs.

Then click the Symbologies tab to display the Symbologies tree control.

- 10 Symbologies

- Stacked Syrmbologies

- Composite Disabled
- Symbelogy Identifier Disabled

Parameters ESP Walues
& S?mbolﬂg'es _ To open nested options,
B- ED Symbologies single-click the +.
= Data Matrix
| Enabled'wy, -

.. ECC 000 Status Dizabled 'I;]he *hindicates
that the setting
. ECC 050 Status % that the settin
- ECC 080 Status Disabled | To change a setting,

- ECC 100 Status Disabled double-click the
- ECC 140 Status Disabled setting and use the

cursor to scroll

- ECC 120 Status Disabled through the options.
- ECC 130 Status Disabled

. QR Code Disabled

- Micro QR Code Disabled

- Aztec Code Disabled

Note: Symbologies settings can also be sent to the imager from ESP’s Terminal using
Microscan’s K command format. Refer to the Symbologies section of Appendix E.
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Data Matrix

=|- Dvakta Matrix
ECC 200 Status Enabled
ECC 000 Status Disabled
ECC 050 Status Disabled
ECC 020 Status Disabled
ECC 100 Status Disabled
ECC 140 Status Disabled
ECC 120 Status Disabled
ECC 130 Status Disabled

ECC 200 Status

Disabled
The imager will not attempt to decode ECC 200 symbols.

Enabled
The imager will attempt to decode ECC 200 symbols.

ECC 000 Status

Disabled

The imager will not attempt to decode ECC 000 symbols.
Enabled

The imager will attempt to decode ECC 000 symbols.

ECC 050 Status

Disabled

The imager will not attempt to decode ECC 050 symbols.
Enabled

The imager will attempt to decode ECC 050 symbols.

ECC 080 Status

Disabled

The imager will not attempt to decode ECC 080 symbols.
Enabled

The imager will attempt to decode ECC 080 symbols.
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ECC 100 Status

Disabled

The imager will not attempt to decode ECC 100 symbols.
Enabled

The imager will attempt to decode ECC 100 symbols.

ECC 140 Status

Disabled

The imager will not attempt to decode ECC 140 symbols.
Enabled

The imager will attempt to decode ECC 140 symbols.

ECC 120 Status

Disabled

The imager will not attempt to decode ECC 120 symbols.
Enabled

The imager will attempt to decode ECC 120 symbols.

ECC 130 Status

Disabled

The imager will not attempt to decode ECC 130 symbols.
Enabled

The imager will attempt to decode ECC 130 symbols.
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QR Code

QR Code | Dizabled® e |

Enabled
Disabled

The imager will not attempt to decode QR Code symbols.

Enabled
The imager will attempt to decode QR Code symbols.
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Micro QR Code

Micro QR Code

Disabled
The imager will not attempt to decode Micro QR Code symbols.

Enabled
The imager will attempt to decode Micro QR Code symbols.
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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.

-1 Code 39 Enabled
Check Character Status Disabled
Check Character Qukput Status Disabled
Large Intercharacter Gap Disabled
Fized Symbol Length Status Disabled
Fized Symbol Length 10
Full A3CII Set Disabled

Check Character Status
Enables or Disables the check character.

Check Character Status Dizabled™

Dizabled®

Enabled

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 Qutput Skatus |Disa|:||ed“

Enabled

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

Large Intercharacker Gap |Di$ahled“

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 imager will check the symbol length against the symbol length field. If
disabled, any length will be considered valid.

Fixed Symbol Length Skatus |Disa|:uled°‘

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 imager will recognize (this does not

include start and stop and check character characters). The imager ignores any symbology
that does not match the specified length.

Syrmnbol Length 10 | N-B4)
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 imager can read the full ASCII character set,
from O to 255.

Full A5CII Set |Disal:u|eu:|"

Dizabled®

E nabled
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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.

- Code 123 Disabled
Fixed Symbol Length Status Disabled
Symbol Length 10
EAM Status Disabled
Cutput Format Standard

Application Record Separator Status  Disabled
Application Record Separator Char .

Application Record Brackets Disabled
Application Record Padding Enabled

Fixed Symbol Length Status

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

Fixed Symbol Length Skatus |Disabled°‘

Enabled

Symbol Length

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 imager will recognize (this does not
include start, stop, and check character characters). The imager ignores any symbol not
having the specified length.

Syrmnbol Length 10 | [1-64)

w
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EAN Status

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

When enabled, the imager 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 imager 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.

EnM Status Enabled

Dizabled®
Enabled

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

Output Format

In Standard, the imager will not apply special EAN output formatting options.

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

Cukput Formak | 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.

fpplication Record Separator Skatus |Disal:uled°‘

Enabled

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

Application Record Separatar Characker

f

MUL| 50H] 5T ETx| EOT| ENG]
ACK| BEL| BS | HT | LF| wT |
FF| cr| so si | OLE| D1l
pC2| oozl pod| Mak| svn| ETE|
CaM| EM | sUB| ESC| FS | GS |

Rs| us| sP|

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:u|eu:|"

E nabled

Application Record Padding

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

Application Record Padding |Disabled

E habled”
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BC412

=-BC41Z Disabled
Check Character Qutput Status Disabled
Fixed Symbol Length Status Disabled
Fixed Symbol Length 10

Check Character Output Status

Disabled
The imager will strip the verified check digit from the symbol data.

Enabled
The imager will format the verified check digit as part of the symbol data.

E-BC412 Dizabled
Check Characker Qutpuk Status | Digabled® W ‘

Fixed Symbal Length Status M
Fixed Symbal Length E nabled

Fixed Symbol Length Status

Disabled

The imager will accept any length BC412 symbol as valid.

Enabled

The imager will reject any BC412 symbol that does not match the fixed code length value
for BC412.

E-BC41Z Disabled
Check Character Qutput Skakus Dizabled
Fized Swmbol Length Status | Dizabled hd |

Fixed Symbol Length [ —
Enabled

Fixed Symbol Length

The code length used to validate BC-412 symbols if the fixed code length status is set to
enabled.

=-BC412 Disabled
Check Characker Qutput Status Disabled
Fixed Symbal Length Skatus Disabled

Fixed Symbol Length 1 -Ed]
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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, 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 5 Disabled
Check Character Status Disabled
Check Character Output Status Disabled
Symbol Length 1 10
Symbol Length 2 &
Guard Bar Disabled
Range Mode Status 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 Character 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 Cutput Skatus |Disal:-|en:|“

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.

Syrmnbol Length 1 10 2 [0-64)

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.

Symbol Length 2 (0-B4]

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.

Guard Bar |Disa|:||eu:|“

Dizabled®

E nabled
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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 imager 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 Maode Status Enabled
Dizabled”

Enabled
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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 Disabled
Start and Stop Match Skatus Enabled
Start and Stop Qutpuk Status Enabled
Large Intercharacter Gap Disabled
Fixed Symbal Length Status Disabled
Symbol Length 10
Check Character Tvpe Disabled
heck Character Output Status Disabled

Start and Stop Match Status

When disabled, the imager will decode Codabar symbols whether or not the start and stop
characters are the same.

When enabled, the imager will not decode Codabar symbols unless the start and stop
characters are the same.

Skart and Stop Makch Stakus Enabled”
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 Output 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 Intercharacker Gap |Disal:u|eu:|“

Enabled

Fixed Symbol Length Status

When disabled, the imager will accept any Codabar symbol provided it doesn’t exceed the
system’s maximum capabilities.

When enabled, the imager will reject any Codabar symbol that doesn’t match the fixed
length.

Fixed Symbol Length Skatus ||:|iS-E'||:l|E-'I:|x

Enabled
Symbol Length

This is the value against which all Codabar symbol lengths will be compared.

Syrbial Length 10 S [1-64)

v

Check Character Type

When disabled, the imager will not perform any character checking calculations on
decoded Codabar symbols.

When set to Mod 16, the imager 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 imager 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 imager 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 Character Type Dizabled®

Dizabled®
kod 16

Mwi 7
Buath
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Check Character Output Status

When this field is disabled and a check character calculation is enabled, the imager 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 imager 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 Qutput Skaktus |Disal:u|en:|"

E nabled
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UPC/EAN

Used primarily in point-of-sale applications in the retail industry. It is commonly used with
Microscan imagers 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 imager will read UPC Version A and UPC Version E only.

=1 UPC/EAN Disabled
EAM Stakus Disabled
Supplementals Status Disabled
Separator Status Disabled
Separator Character )
Supplementals Twpe 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 imager 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.

EAM Skatus | Enabled

Dizabled®

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 imager reads supplemental code data that has been appended
to the standard UPC or EAN codes.

Supplementals Skatus |Di$a|:||ed“
Enabled
Required
Disabled

UPC Supplementals will not be decoded.

Enabled

When enabled, the imager 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 Stakus |Disal:u|eu:|“

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| soH| 5T ETx| EOT| ENG]
ack| BEL| BS | HT | LF | wT |
FF| cr| so| si | DLE| DC1]
oC2| ool ool Makl svn| ETE]
caM| EM | sue| Esc| Fs | Gs |

s | us | _ep |

Click 'Delete’ to remaove 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 | Both® » ‘
2 digitz
5 digitz

Both

Either 2 character or 5 character supplementals will be considered valid.

Two Digits
Only two character supplementals will be considered valid.

Five Digits
Only five character supplementals will be considered valid.
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UPC-E as UPC-A

When disabled, the imager will output the version E symbols in their encoded 6-character format.

When enabled, the imager 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 &5 UPC-A |Disa|:-|eu:|"

Enabled
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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 Disabled
Fixed Symbal Length Status Disabled
Symbol Length 10

Fixed Symbol Length Status
When disabled, the imager will accept any Code 93 symbol provided is doesn’t exceed the
system’s maximum capabilities.

When enabled, the imager will reject any Code 93 symbol that doesn’'t match the fixed
symbol length.

Fixed Symbol Length Skatus |Disal:|led"

Enabled
Fixed Symbol Length

This is the symbol length value against which all Code 93 symbols will be compared.

Symbol Length [1-E4]
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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.

[=- Pharmacode Disabled
Fixed Symbal Length Skaktus Disabled
Symbal Length 5
Minirurn Bars 2
Bar Width Status Plized
Direckion Forward
Fixed Threshold Yalue 10
Background Calar White

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 imager will check the symbol length against the symbol length field. If
disabled, any length will be considered valid.

Fixed Symbol Length Skatus ||:|iS-E'||:I|E-'I:|x

Enabled
Symbol Length

Specifies the exact number of bars that must be present for the imager to recognize and
decode the Pharmacode symbol.

Symbol Length 10 v | (1-16)

Minimum Bars
Sets the minimum number of bars that a Pharmacode symbol must have to be considered valid.

Minirnur Bats 5 3: [1-1E]

5-84 QX Hawk Industrial Imager User Manual



Parameters

Bar Width Status

If set to Mixed, the imager 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 imager is able to tell the difference between the narrow and the wide bars.

Bar Width Skatus

Fired Threshold

Direction
Specifies the direction in which a symbol can be read.

Direckion Fonward®

Fonward®

Reverze

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 Threshold Yalue =1 [1-65535]

Background Color
Specifies whether the symbol will be presented on a black background or a white background.

Background Color
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Postal Symbologies

Important: Postal Symbologies must have a pixels-per-element value of no more than 7
to be decoded reliably by the QX Hawk.

The imager must be configured to specific read range, field of view, and camera parameters
before decoding Postal Symbologies.

EE ESP - Untitled

File Model Options Connect  Help

" v QD

App Mode  Autoconnect Switch Model

Welcome to Easy Setup Program

1. First, position the imager at the desired
Focal Distance.

Mate: To avoid glars, set the angle of
the reader abouwt T5 degrees relative to
the sypmibol

2. Click Locate to begin.

Far Help, press F1,

Locate l [ Calibrate l # Leam [ Fast 2
=
Position the postal symbol in the center
of the imager’s field of view.
”IIIIIHJIHHHIIIIiIllIl[IllII|I|||||III”I”IH|
l

Test Stop | %

[ Decodes perSecond | AEC [30 = 13103464 o

5-86
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Postal Symbology Type

1D Postal Symbologies are used in mail sortation, auditing, certified mail, registered
mail, metered mail, and point-of-sale (POS) applications.

This commend determines the postal symbology that will be decoded by the imager.

Dizabled® w

=8 Postal symbologies

POSTMET Status
PLAMET Skatus 115 Postal
LSPS4CE Skatus Australia Post
POSTMET Allow B and B Fields Japan Post
] Faval b ail
Australia Posk Allow 0 FCC Ko
P

U.S. Postal (POSTNET, PLANET, USPS4CB)

When U.S. Postal is enabled, the imager will only decode POSTNET, PLANET, and
USPS4CB symbols.

Important: POSTNET Status, PLANET Status, and USPS4CB Status are enabled by
default. However, if any of the three U.S. Postal symbologies is set to disabled individually,
symbols of that type will not be decoded by the imager even when U.S. Postal is enabled.

For example, if U.S. Postal is enabled but POSTNET Status is disabled, POSTNET
symbols will not be decoded by the imager.

See POSTNET Status, PLANET Status and USPS4CB Status for more detail about U.S.
Postal symbologies.

Australia Post
When Australia Post is enabled, the imager will only decode Australia Post symbols.

Japan Post
When Japan Post is enabled, the imager will only decode Japan Post symbols.

Royal Mail
When Royal Mail is enabled, the imager will only decode Royal Mail symbols.

KIX
When KIX is enabled, the imager will only decode KIX symbols.

UPU

When UPU is enabled, the imager will decode UPU symbols and any U.S. Postal symbologies
that might be enabled.

For example, if Postal Symbology Type is set to UPU and POSTNET Status is enabled
and, the imager will attempt to decode both UPU and POSTNET symbols.
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POSTNET Status

POSTNET is used by the United States Postal Service to direct mail. The ZIP Code or
ZIP+4 Code is encoded in the symbol. Data is encoded in half-height and full-height
bars, making POSTNET a “2-state” symbology. The delivery point (usually the last two digits
of the address or post office box number) is also typically encoded in POSTNET symbols.
If U.S. Postal and POSTNET Status are both enabled, the imager will decode POSTNET
symbols.

POSTHET Skatus Enabled® W

Dizahled

PLANET (Postal Alphanumeric Encoding Technique) is a symbology used by the
United States Postal Service to track and identify items during delivery. Each PLANET
symbol is either 12 or 14 digits long, and encodes data in half-height and full-height bars,
making PLANET a “2-state” symbology. The symbol always starts and ends with a full-height
bar, or “guard rail”, and each individual digit is represented by a set of five bars in which
two of the bars are always short.

If U.S. Postal and PLANET Status are both enabled, the imager will decode PLANET
symbols.

PLANET Status

PLARET Status Enahled® w

Dizabled

USPSACB, also called Intelligent Mail, is used by the United States Postal Service to sort
and track individual items as well as flats of mail. USPS4CB combines the capabilities of
POSTNET and PLANET, and can encode 31 digits (65 bars). USPS4CB symbols are
slightly longer than POSTNET symbols, and offer additional flexibility in choosing symbol
height and width.

Data is encoded in four types of bars (“states”), each of which is identified by a name and
a value. This type of postal symbol is known as “4-state”. Each bar has a “tracker”, or middle
section, to which an “ascender” (top section) or “descender” (bottom section) may be
added. The 4-state format allows the symbol to contain more information, and makes it
easier to decode. 4-state symbols can also be printed easily in a variety of media, including
dot matrix, inkjet, and laser.

If U.S. Postal and USPS4CB Status are both enabled, the imager will decode USPS4CB
symbols.

USPS4CB Status

1J5PS4CE Skatus Enabled® b
[Dhzabled
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POSTNET Allow B and B’ Fields

If U.S. Postal and POSTNET are enabled, and POSTNET Allow B and B’ Fields is
enabled, the imager will allow B and B’ fields in POSTNET symbols.

POSTHET allow B and B Fields | Dizabled® b |

E habled

Australia Post Allow 0 FCC

If Australia Post is enabled, and Australia Post Allow 0 FCC is enabled, the imager will
allow 0 FCC in Australia Post symbols.

Bustralia Post Allove 0 FCC | Dizabled® b |

Enabled
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GS1 DataBar

Note: GS1 DataBar symbologies were previously known as “Reduced Space Symbology”
or “RSS”".

- DataBar Expanded Dizabled
Fized Symbol Length Status Dizabled

Fized Symbal Length 14
DakaBar Limited Disabled
DraktaBar 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 Svwmbol Length Status Disabled
Fixed Svymbol Length 14

Fixed Symbol Length Status

When enabled, the imager 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 ||:|iS-E'||:I|E-'I:|x

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 imager will recognize (this does not
include start, stop, and check character characters). The imager ignores any symbol not
having the specified length.

Fixed Symbal 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 imagers.

Encodes a smaller 14-digit symbol (74 modules wide) that is not omnidirectional.

DataBar Limited |Disabled®

Enhahbled

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 Omnidirectional |Disal:|led”

| 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 Disabled
Fized Symbol Length Status Disabled
Fized Symbal Length 10
Codeword Colleckion Single Image

Note: Sending <al> 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 <al>.

Fixed Symbol Length Status

When Enabled, the imager will reject any PDF417 symbol that does not match the Fixed
Symbol Length.

Fixed Symbol Length Skatus |Disa|:uled°‘

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 imager will ignore any symbol
not having the specified length.

Fixed Symbal Length = [1-2710]

Note: Fixed Symbol Length Status must be enabled for Fixed Symbol Length to take effect.
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Codeword Collection

| Single Image® w |

|I'-1u|tip|e Image
Single Image

The imager will attempt to decode the PDF417 symbol only from the information provided in
a single image.

Multiple Image
The imager will process codewords from multiple images within the same read cycle and
combine them to decode a single PDF417 symbol.
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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.

= Micro PDF417 Disabled
Fixed Symbol Length Status Disabled
Fized Symbal Length 10

Fixed Symbol Length Status

When Enabled, the imager will reject any MicroPDF417 symbol that does not match the
Fixed Symbol Length.

Fixed Symbol Length Skatus ||:|iS-E'||:I|E-'I:|x

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 imager will ignore
any symbol not having the specified length.

Fixed Symbol Length = [1 - 36E]

Note: Fixed Symbol Length Status must be enabled for Fixed Symbol Length to take effect.
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Aztec Code

Used in document imaging, railway ticket validation, and some postal applications.

A 2D matrix symbology built on a square grid with a square “bull's-eye” pattern at the
center. Aztec Code can encode up to 3,832 numeric or 3,067 alphabetical characters, or
1,914 bytes of data.

The level of Reed-Solomon error correction used with Aztec Code is configurable, from 5% to 95%
of the total data region. The recommended error correction level is 23% of symbol capacity
plus codewords.

Aztec Code | Dizabled: & |

Enabled
Disabled

The imager will not attempt to decode Aztec symbols.

Enabled

The imager will attempt to decode Aztec symbols.
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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
Separator Status Disabled
Separakar s
Enabled

If Composite is set to Enabled, the imager 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 imager 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 Status Dizabled®

Dizabled®

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| soH| s ETx| EOT| ENG]
ACK| BEL| BS | HT | LF | wT |
FF| cr| so| si|oLE| ol
pcz| oo3| ool Mak] svn| ETE]
CaM| EM | sue| Esc| Fs | GS |

RS | us| sP|

Click 'Delete’ to remove characters.
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Symbology Identifier
Symbology Identifier is a standard prefix set of characters that identifies the symbol type.

When enabled, the imager analyzes and identifies the symbology and adds a three-character
identifying prefix to the data:

1] (closed bracket character) indicating the presence of a symbology identifier.
OA,C, E,FG 1 L,e orQ

[ (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); Q = Pharmacode)

0 Modifier
Example: ]C indicates a Code 128 symbol.

Symbology Identifier | Disabled®

Enabled
Disabled

When set to Disabled, symbol data output does not contain Symbology Identifier information.

Enabled
When set to Enabled, symbol data output contains a Symbology Identifier sequence.

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 .
odifier | ofheck Characte Full ASCH Conversion
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: JA5 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.
0 For all other symbologies, the modifier is 0.
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I/O Parameters

/O Parameters

[l it ]
\H.

App Mode

|
\J

Parameters

5

v

Click the App Mode button and then the Parameters button to display the
tree control tabs.

Then click the 1/O tab to display the I/O Parameters tree control.

\J
Parameters
= I/0 Parameters

- Symbol Data Qutput
- Mo Read Message

- Read Duration Output
- Qutput Object Info
-Qutput Indicators

-Serial Verification
-EZ Trax Output
-EZ Button

- Status Indicators

-Calibration Options

- Qutput 1 Parameters
- Qutput 2 Parameters

- Output 3 Parameters

- Database Identifier Output

ESP % alues

Good Read
Enabled
Dizabled
Disabled

Dizabled
Enabled
PHY Activity

Disabled The * indicates

; )/ that the setting
‘Dlsabled“ " is the default.

Rezet Counts
Linlatch Output

T Quality Output
|

To open nested options,
single-click the +.

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

Note: I/0O Parameters settings can also be sent to the imager from ESP’s Terminal using
Microscan’s K command format. Refer to the 1/0 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.

Symbol Daka Oukput |Er‘|a|:u||3|:|"

Dizabled

Symbol Data Output Status

Disabled

It is useful when an application only needs to use the discrete outputs and can allow the
imager 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 imager 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 imager 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 imager 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 imager 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 Daka Cukput

When ko Gutput Symbal Data |.-'1‘-.$ Soon As Possible”

Az 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 Friahled
Message HNOREAD

No Read Message Status

Disabled
Only symbol data is output after a read cycle.

Enabled

When the imager 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.

-+ Mo Read Message Frahled
Message HNOREAD
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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 Cukput Disabled
Separakar )

Separator

User-defined character that separates the symbol information from the Read Duration
Output.

=+ Read Duration Cukpuk

Separator

,

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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Output Indicators

= Qukpuk Indicators
Green Flash Mode aood Read
Targeting Ahways On
Green Flash Duration 100
Beeper aood Read
= LED Caonfiguration

I50IEC 16022 Grade Final Grade

The QX Hawk has a beeper and two LED arrays, as follows:

1. An array of green LEDs projected from the front of the imager that can be programmed
to flash in response to user-defined conditions.

2. An array of status LEDs on the side of the imager.

Green Flash Mode
=1 oukput Indicators

Green Flash Mode Good Read® b
Targeting Dizabled
Green Flash Duration
Beaper Static Presentation
= LED Canfiguration M?E't':h
izmatch

ISO)IEC 16022 Grade Strobe

Used as a visual verification that a good read has occurred.
An array of green LEDs in the front of the imager can be programmed to flash in response
to user-defined conditions.

Disabled
Green flash LEDs are disabled.

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
imager 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 imager 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.

Strobe

The green flash will be used as an illumination strobe for image capture. If it is required
that the green flood is the only illumination for image capture then the internal illumination
LED's can be disabled.
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Targeting
=-Cukput Indicators
Green Flash Mode Good Read
Always O v
Green Flash Duration Blwaps OF
Beeper O only when Mot in Bead Coecle
- LED Configuration On oy when in Bead Cycle

IS0JIEC 16022 Grade

Always Off
The targeting LEDs remain off.

On Only When Not In Read Cycle

The targeting LEDs illuminate while the imager is not in a read cycle. When a read cycle is
entered the targeting LEDs will turn off, they will come back on upon exiting.

On Only When In Read Cycle

The targeting LEDs illuminate upon entering a read cycle, and will turn off upon exiting the
read cycle.

Always On
The targeting LEDs are always illuminated.

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.

=-Cutput Indicators
areen Flash Mode Good Read
Targeting Always On
@reen Flash Duration 1.000 > | Seconds
Eeeper aood Fead
=-LED Configuration
ISO/IEC 16022 Grade Final Grade
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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:

[J When the imager is defaulted.

[JWhen a Send and Save command is sent from ESP.

[J At the conclusion of an Auto Calibration procedure.

[1When a <Z>, <Zrd>, or <K701,,1> command is sent from ESP’s Terminal.

=-Output Indicators

areen Flash Mode Good Read
Targeting Always On
areen Flash Duration 100

| Good Read® A

=-LED Configuration Dizabled
ISOfIEC 16022 Grade
Mo Read
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LED Configuration

When the Symbol Grade Standard is set to ISO/IEC 16022 grade and the Bar Graph is
configured for Grading, this parameter determines which ISO/IEC 16022 grade to display
on the LED bar graph. Using the read rate scale as reference if the ISO/IEC 16022 grade
result was a grade A, all the LEDs from 20% to 100% would be illuminated. If the result
was a grade F, only the 20% LED would illuminate.

ISO/IEC 16022 Grade

= Oukpuk Indicators
Green Flash Mode Gaood Read
Targeting Alwaws On
Green Flash Duration 100
Beeper Gaood Read
= LED Configuration

ISOJIEC 16022 Grade Final Grade* W

Symbol Contrast
Frint Growth

Apial Mon-Uniformity
Ihuzed ECC

Final Grade

LEDs represent ISO/IEC 16022 final grade.

Symbol Contrast

LEDs represent ISO/IEC 16022 Symbol Contrast grade.
Print Growth

LEDs represent ISO/IEC 16022 Print Growth grade.

Axial Non-Uniformity

LEDs represent ISO/IEC 16022 Axial Non-Uniformity grade.

Unused ECC
LEDs represent ISO/IEC 16022 Unused ECC grade.
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Serial Verification
Allows the user to verify configuration command status.
—|- Serial Yerification

Setial Command Echo Status Disabled
Serial Command Beep Status Disabled
ZontrolfHes Cukpuk ontrol

Serial Command Echo Status

This command is useful in removing any doubt about the imager’s interpretation of any
configuration command.

For example, if the current preamble is “SOM” and <K141,1,START> is entered, the
imager will echo back <K141,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.

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.

4>

Host
< Imager

=|- Serial Werification

Serial Command Echo Status Dizabled®

Serial Cormmand Beep Status Dizabled®
ZontrolfHes: Qukpuk Enabled

Serial Command Beep Status

Used to audibly verify the acceptance and validity of a command.

Causes the imager 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 imager 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 Yerification
Setial Command Echo Status Disabled
Setial Command Beep Stakus Dizabled
ConkrolfHesx Oukput 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 Werification
Serial Command Echo Skatus Disabled
Serial Command Beep Status Disabled

ControlfHe:x: Oukput Contral®

Contral®

Hex
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EZ Trax Output
EZ Trax Output Status

When EZ Trax output is enabled, the imager will attempt to output all enabled EZ Trax
options. EZ Trax will not function unless enabled.

SBEZ Trax Output |Enabled |

Cornm Port Dizabled®
Image Mode

Image Formak Compressed
JPEG Quality a0
Object Info Output Disabled
arade Oukput Disabled
Comm Port
Selects the communication port that will be used to transfer image files.
—-EZ Trax Qukput Disabled
Comm Pork |HI:|Stx j
Image Mode
Image Farmat TP Port 1
IPES Quality TCP Port =
Obiject Info Qukpuk Disabled
Grade Cukpuk Disabled
Image Mode
Determines which read cycle condition triggers image file output.
=|-EZ Trax Oukput Cisabled
Carnm Park Haosk
Image Mode |Eh:|th Moread and Good Read j
Image Format Dizabled®
JPEG Quiality Good Read
Chbject Info Cukpuk Maread

Grade Cutput Both Moread and Good Bead

Mizgmatch

Image Format
Selects the format of the image output file.

—I-EZ Trax Cukput Enabled
Comm Park Hosk
Image Mode Disabled
Irnage Farmat Compressed” j
JPEG Quality Lossless
Object Info Oukpuk Compresse

Grade Cukput Disabled
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JPEG Quality

Sets the amount of JPEG image compression. A value of 1 represents the highest compression
and lowest image quality, and 100 represents the lowest compression and highest image quality.

—|-EZ Trax Qukput Enabled
Cormnrn Pork Hosk
Image Mode Disabled
Image Formak Compressed

JFEG Cuality a0 E|: (1-700) %
Cbject Info Cukpuk Disabled
Grade Dukpuk Disabled

Object Info Output

If a symbol is decoded during an image capture, the symbol type and other supplementary
symbol information is also included.

—I-EZ Trax Cukput Enabled
Cormm Park Host
Image Mode Disabled
Irmage Formak Compressed
JPEG Guality a0

Objeck Infio Cubput |Disal:u|eu:|" j

G o [
E habled

Grade Output

Symbol quality information will be output in the form of an abbreviated identifier for each read cycle.

—|-EZ Trax Qukput Enabled
Cornm Park Hosk
Image Mode Disabled
Irmage Formak Compressed
IPEG Cialiby an
Cbject Info Oukpuk Dizabled

Grade Oukpuk |Disal:u|eu:|" j

| Enabled
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EZ Button

EzZ

Button

2 NONIFNS.
| NONIPNd

Serves as a master switch to enable/disable the EZ Button status.

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.
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EZ Button Status

B E- Button

E nabled*
Digabled

Trigger
nlatch Outputs
Farameter zwitch

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 imager 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.
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Default on Power-On

When enabled, if the EZ Button is held down on power-on, the imager will default to customer
defaults and save for power-on. This is the same as sending a <Zrc> command from
ESP’s Terminal.

Default On Power-on |Enal:u|eu:|"

Dizahled

Load Configuration Database
Loads Configuration Database settings to the imager.

Load Config DB | Enabled” hd
Dizabled

Save for Power-On
Saves imager settings for Power-On.

Sawe For Power-on | Dizabled® bl |

E hahled
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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 7 modes.

Single Beep

Hold down button until a single beep is heard.

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.

Calibrate

Calibrate is initiated when the associated button position is selected. To cancel Calibration,
quickly press and release the EZ Button.

Save for Power-On

All imager 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.

Load New Master

Functions in the same way as New Master Pin input whenever the associated button
position is selected.

Target System (Default)

When the imager reaches this position, the targeting pattern appears. The targeting pattern
remains illuminated even if a different position is subsequently selected until this position
selection is disabled. To turn the targeting pattern off, 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 imager 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 beeps are heard.

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.

Calibrate (Default)

Calibrate is initiated when the associated button position is selected. To cancel Calibration,
quickly press and release the EZ Button.

Save for Power-On

All imager 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.

Load New Master

Functions in the same way as New Master Pin input whenever the associated button
position is selected.

Target System

When the imager reaches this position, the targeting pattern appears. The targeting pattern
remains illuminated even if a different position is subsequently selected until this position
selection is disabled. To turn the targeting pattern off, 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 imager can accept configuration commands from symbols.
To disable, quickly press and release the EZ Button.
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Three Beeps

Hold down button until three beeps are heard.

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 (Default)

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.

Calibrate

Calibrate is initiated when the associated button position is selected. To cancel Calibration,
quickly press and release the EZ Button.

Save for Power-On

All imager 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.

Load New Master

Functions in the same way as New Master Pin input whenever the associated button
position is selected.

Target System

When the imager reaches this position, the targeting pattern appears. The targeting pattern
remains illuminated even if a different position is subsequently selected until this position
selection is disabled. To turn the targeting pattern off, 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 imager can accept configuration commands from symbols.
To disable, quickly press and release the EZ Button.
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Four Beeps

Hold down button until four beeps are heard.

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.

Calibrate

Calibrate is initiated when the associated button position is selected. To cancel Calibration,
quickly press and release the EZ Button.

Save for Power-On (Default)

All imager 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.

Load New Master

Functions in the same way as New Master Pin input whenever the associated button
position is selected.

Target System

When the imager reaches this position, the targeting pattern appears. The targeting pattern
remains illuminated even if a different position is subsequently selected until this position
selection is disabled. To turn the targeting pattern off, 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 imager can accept configuration commands from symbols.
To disable, quickly press and release the EZ Button.
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Status Indicators
The QX Hawk features an array of LEDs that indicate various aspects of imager activity.

=|- Stakus Indicators PHY Ackivity
Bar Graph Read Rate | Good Read
o1 Qukput Active
oz Input Active

Controls the operation of the MOD/ACT and NET/LNK LEDs.

=8 Status Indicators PHY Activity®

Bar @raph Dizabled
Lol PH'Y Activity”

Ifo 2 Protocal Achivik

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 RS-232 and RS-422/485 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.

—|- Skatus Indicators PHY Ackivity
R Ficad Fiate / Good Read:
Lol Dizabled
Ifoz Read Rate / Good Read®

Symbol Grade

/0 1
I/0 1 always shows the combined state of the discrete outputs. If any output is active,
the I/O 1 LED will be on.

= Status Indicators PHY Ackiviky
Bar @raph Read Rate

I | ctput Active”
Loz Dizabled
Input Achive
/O 2
I/O 2 always shows the state of the hardware input trigger. If the trigger is active, 1/0 2 will

be on.

|- Stakus Indicators PHY Ackiviky
Bar Graph Read Rate
Mol Oukput Active
[ nput Active®
COutpu .-’-'-.t' =

[nput
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Calibration Options

This command specifies the operation of the calibration feature. The default configuration
is setup to perform calibration on gain, focus and symbol type. Shutter speed is disabled
as the default setting, since shutter speed is more of an application specific parameter and
normally should be configured by the user to meet the requirements of the application.
The calibration process will optimize the gain setting for the configured shutter speed
(Camera).

Note: Background color (Reverse Video) is part of the calibration process, regardless of
the calibration setup. After successful completion of calibration, the background color will
be set to the appropriate value depending on the calibrated symbol. The mirrored image
parameter is not part of the calibration process, and must be configured appropriately by
the user prior to calibration (Mirrored Image).

=1 Calibration Options

(Zain Calibrate
shutter Speed Don't Calibrake
Focus Position Calibrate
Symbal Type Calibrate
Window of Interest Framing Don't Calibrake

Window of Interest Maragin 75

Gain
Disabled
The gain is fixed and is not part of the calibration process.

Enabled
The gain will be calibrated to provide the best image quality and performance.

= Calibration Options

(ain Calibrate® b
Shutter Speed Don't Calibrate

Faocus Pasition

Symbal Type Zalibrate

Window of Interest Framing Don't Calibrate

Windaw of Inkerest Marain 75
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Shutter Speed

Unless an application is a static setup, the shutter speed setting should be configured by
the user based on their application. For dynamic applications the user should configure
the shutter speed setting, so the calibration process can optimize the gain for that setting.
The following table illustrates a general guide-line for shutter speed configurations for various
line speeds.

Note: This is a general guide line, and depends on the scanners optical configuration and
symbol element size.
=1 Calibration Options
3ain Calibrate
Shutter speed Dion't Calibrake® h

Faocus Pasition
Symbal Type Ealil:urate
window of Interest Framing Calibrate Fast Shutter

Window of Interest Maragin 75

Don’t Calibrate
The shutter speed is fixed and is not part of the calibration process.

Calibrate
The shutter speed will be calibrated to provide the best image quality and performance.

Calibrate Fast Shutter

The calibration process will concentrate on achieving the fastest possible shutter setting
that still will still have good performance. The image quality or contrast may not be as
good as what would be achieved with the “Enabled” setting. The calibration process is not
designed to choose the fastest shutter speed that can decode a symbol, but rather to
optimize for the fastest shutter speed that still provides good image quality.
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Focus Position (Standard QX Hawk Only)

Since the focus can be configured by simply entering the target distance value from the
imager, normally the user will configure the focus without requiring calibration. However, if it is
necessary to calibrate the focus distance there are two methods to accommodate this task.

= Calibration Options
(Gain Zalibrate
Shutter Speed Don't Calibrate
Focus Position Calibrate® bl

Symbol Type Dan't Calibrate
Window of Inkerest Framing

indow of Inkerest Margin 75

Don’t Calibrate
The focus position is fixed and is not part of the calibration process.

Calibrate

The focus position will be calibrated to provide the best image quality and performance.
This method is a simply “Search” method that tries to identify the desired focus through a
search algorithm that cycles through focus settings, with a configuration of camera settings
to try and locate as quickly as possible the desired focus. This is accomplished when a
symbol is decoded. Once a focus distance has been located that will successfully decode
a symbol, the algorithm will fine tune the search to locate the inside and outside focal distances.
The final focus distance is selected as the focus distance that is in the center of these two
values. This method can be time consuming if the focus is not found on the 1st pass.
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Symbol Type

[=)- Calibration Opkions
ain Zalibrate
Shutter Speed Don't Calibrate
Focus Position Zalibrate

Symbol Type Calibrate* il
Window of Interest Framing Dor't Calibrate
Window of Inkerest Maragin
Don’t Calibrate
Only the current symbologies enabled will be considered during the calibration process.

Calibrate

Autodiscrimination is in effect during the calibration process. All symbologies readable by
the product, except PDF417 and Pharmacode will be attempted during calibration. Any
new symbologies successfully decode 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 thereafter be enabled.

Window of Interest Framing

If a WOI framing mode is enabled, when calibration begins it will set the camera WOI to a
full size image. Once a symbol is decoded, the camera WOI will be zoomed in both vertically
and horizontally (regardless which WOI mode is enabled) to include the symbol plus an
additional margin. This is done to speed up the calibration process. When calibration
completes, and is successful, then the camera WOI will be adjusted according to the
mode enabled. Otherwise, the original WOI configuration will be retained.

[=)- Calibration Options

(2ain Calibrate
Shutter Speed Don't Calibrate
Focus Position Calibrate
Symbol Type Calibrate

Window of Interest Framing Dian't Calibrate® w
Window of Interest Margin

Raw and Calurnn
Fow
Column

Don’t Calibrate
The Window of Interest is not modified after the completion of Calibration.
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Row and Column

If the calibration process is successful the Window of Interest will be modified to frame the
symbol plus an addition margin area around the symbol, determined by the “WOI margin”
parameter.

Row

If the calibration process is successful the Window of Interest rows will be modified to
horizontally frame the symbol plus an addition margin determined by the “WOI margin”
parameter.

Column

If the calibration process is successful the Window of Interest columns will be modified to
vertically frame the symbol plus an addition margin determined by the “WOI margin”
parameter.

Window of Interest Margin

Sets the margin size that is applied to the calibrated label, and is specified in number of
pixels. If margin causes image to exceed maximum image size, it will be reduced accordingly.

= Calibration Options

ain Zalibrate
sShutter Speed Don't Calibrate
Focus Position Zalibrate
Symbol Type Calibrate
Window of Inkerest Framing Don't Calibrate

Window of Interest Margin A = | [20-1280)] pixels

w
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Database Identifier Output

Useful in tracking which database entries read which symbols.

Database Identifier Output Status

= Database Identifier Qukput Disabled
Separator Character Sk
Disabled
When this command is disabled, no database identifier information will be output.
Enabled

When this command is enabled, the imager 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_DBO02". 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 Cukput Disabled

Separator Characker

| 5P

NUL| 50H| 5T ETx| EOT| ENG|
ACK| BEL| BS | HT | LF | T |
FF| cr| 5o 51| oLE| ol
pc2| ool o4l Makl svn| ETE]
caM| Ew | suB| ESc| F5 | GS |

s | us | _sp |

Click 'Delete’ ta remave characters.
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Input 1

=1 Input 1 Disabled
Ackive Stake Ackive Open

Input Mode

Determines the function of the Input pin.

= [ S D cabled-

Ackive State
Reszet Counts
Unlatch Qutput

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
imager 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

= Input 1 Disabled
Active Open®

Active 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 Match or Mismatch, a transition (switching) will not occur
unless Matchcode Type is enabled and a master symbol is loaded into memory.

=-Quktput 1 Parameters
Cukput Cn kigmatch ar Mo Read® »

Output State Mizmatch ar Mo Bead®
Pulse Width Mgtch [or Good Read)
Cukput Mode tizmatch
#- Trend Analysis NoRead
! Trend Analysis
- Symbal Quality (T3O00IEC 160221 Symbol Quality
+- Diagnostics Cliagnoztic ‘W arning
I Read Cycle

Mismatch or No Read

Activates a 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 a discrete output when a trend analysis condition is met, depending on the trend
analysis option enabled.

Symbol Quality

Activates a discrete output if the quality of a symbol in the read cycle falls below the
thresholds set in Symbol Quality (ISO/IEC 16022).
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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 imager is in a read cycle. This feature bypasses the
pulse width and latch options.
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Output State
Sets the active electrical state of the discrete output.

=l Dukput 1 Parameters

Cukput On Mismatch or Mo Read

Output State |N-:urma||_l,l Open®

Puls ik [

Cuakpuk Made MHarmally Clazed
Pulse Width

Sets the time that the discrete output remains active.

=|- 2utput 1 Parameters
Cukput COn Mismatch or Mo Read
Cutpuk Skake Mormally Ooen
Pulse Width 0.500 3: Seconds
Cutput Mode Pulse

Output Mode
Sets the condition in which the discrete output is de-activated.

=l Dukput 1 Parameters

Cukput On Mismatch or Mo Read
Cukput Stake Marmally Open
Pulse Width 500

Oukput Mode Pulse*

Latch Mode 1 [Unlatch Input #1 Fin)
Latch Mode 2 [Unlatch Oppozsite 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 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.
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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.

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.
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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 imager will activate an output when 4 No Reads occur within a period
of 25 triggers (read cycles).

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 500
Cukpuk Mode Pulse
= Trend Analvsis
Trend Analysis Mode |N|:| Read®
Murnber of Triggers Mizrmatch
Mumber to Oukput On hﬂm
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.
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Number of Triggers
The number of triggers to examine for the trend analysis condition.
=~ Cukput 1 Parameters

Cukpuk Cn Mismatch or Mo Read
Cukpuk Skake Maormally Open
Pulse Width 500
Cuakpuk Mode Pulse
= Trend Analvsis
Trend Analysis Mode Mo Read
Mumber of Triggers 0 3: [0- 255]
Mumber to Oukput On i]
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.

=] Oukpuk 1 Parameters

Cukput On Mismatch or Mo Read
Oukput Skake Maormally Open
Pulse 'Width 500
Cukput Mode Pulse
—I- Trend Analysis
Trend Analysis Mode Mo Read
Mumber of Triggers 1]

Mumber to Cutput On =~ [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 imager 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 imager 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
Oukput Stake Mormally Open
Pulse Width S00
Cukput Mode Pulse
=~ Trend Analysis
Trend &nalysis Mode Mo Read
rumber of Triggers 1]
rumber to Qukput Cn 1]

Cecodes per Trigger 1] EI: [0 - BE535]

Example:

Decodes per Trigger threshold: 100
100 or more decodes = No output
Fewer than 100 decodes = Output fires
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Symbol Quality (ISO/IEC 16022)
= Symbal Quality (15300 IEC 16022)

Cutput on Symbol Contrask Dizabled
Cutput on Prink Growtb Dizabled
Cutput on Axial Mon-uniformiky Dizabled
Cutput on Unused ECC Dizabled
Symbol Contrast Threshald Grade
Print Growth Threshold Grade C
Aacial Mon-unifarmity Threshold Grade
Unused ECC Threshold Grade C

Output on Symbol Contrast
The symbol contrast is formatted and attached to the Data Matrix symbol data as either a
grade or value.

Oukpuk on Symbol Contrast | Dizabled® hd |

Enabled
Output on Print Growth

The print growth is formatted and attached to the Data Matrix symbol data as either a
grade or value.

Cukput on Print Growth | Dizabled hd ‘

Enahbled

Output on Axial Non-Uniformity
The axial non-uniformity is formatted and attached to the Data Matrix symbol data as
either a grade or value.

Cutput on Axial Non-uniformiky | Dizabled® b ‘

Enabled
Output On Unused ECC

The unused ECC is formatted and attached to the Data Matrix symbol data as either a
grade or value.

Cutput on Unused ECC
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Symbol Contrast Threshold

This is the grade to use as a threshold for driving the output. Output will be driven if the
Symbol Contrast grade is under the threshold.

Syrnbol Contrast Threshold | Grade C* b

Print Growth Threshold

This is the grade to use as a threshold for driving the output. Output will be driven if the
Print Growth grade is under the threshold.

Print Growkh Threshold

Axial Non-Uniformity Threshold

This is the grade to use as a threshold for driving the output. Output will be driven if the
Axial Non-Uniformity grade is under the threshold.

Axial Mon-uniformity Threshold | Grade C* hd

Grade A
Grade B

Unused ECC Threshold

This is the grade to use as a threshold for driving the output. Output will be driven if the
Unused ECC grade is under the threshold.

Unused ECC Threshold | [arade C* b
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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.

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 imager 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.

—|- Diagnastics
Service Lnit | Dizabled®

Enabled
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Output 2 Parameters
Output 2 has the same parameters and default settings as Output 1.

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.

=-Jukpuk 2 Parameters

Mizmatch or Mo Read® A

Qutput State Fizmatch or o Fead®
Pulse Width Mgtch [or Good Read]
Cukput Mode Mizmatch
+-Trend fAinalysis NoFead
i Trend Analysis
- Swmbol Quality (ISOIEC 16022) Symbal Quality
+Diagnostics Diagnostic ‘W arning
I Bead Cocle

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.
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Symbol Quality
Activates a discrete output if the quality of a symbol in the read cycle falls below the
thresholds set in Symbol Quality (ISO/IEC 16022).

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 imager is in a read cycle. This feature bypasses the
pulse width and latch options.
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Output State
Sets the active electrical state of the discrete output.

=l Dukput 2 Parameters

Cukput On Mismatch or Mo Read

Cukput State |I‘~.I|:urm.3|||_l.I Open®

Pulse Widkh [IETE=—

Cukput Mode Mormally Clozed
Pulse Width

Sets the time in 10 ms increments that the discrete output remains active.

=~ Cukput 2 Parameters
Cukpuk Cn Mismatch or Mo Read
Cukpuk Skake Mormally Ooen
Pulse Width ||:|.5|:||:| El: Seconds
Cukpuk Mode Pulse

Output Mode

Sets the condition in which the discrete output is de-activated.

=~ Cukput 2 Parameters

Cukpuk Cn Mismatch or Mo Read
Cukpuk Skake Mormally Open
Pulse Width 500

Oukput Mode Pulze® j

Latch Made 1 [Unlatch [nput #7 Pin]
Latch Mode 2 [Unlatch Opposzite Condition]
Latch Made 3 [Unlatch Be-Enter Read Cocle]

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.
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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.

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.
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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 imager will activate an output when 4 No Reads occur within a period
of 25 triggers (read cycles).

Trend Analysis Mode

Sets the trend condition (Mismatch, No Read, Decodes per Trigger, Bad Symbol, or No
Symbol) that will activate the output.

—|- Qutput 2 Parameters

Cukput O Mismatch or Mo Read
Cukbput Stake rormally Open
Pulse Width 500
Cukput Mode Pulse
= Trend Analysis
Trend Analysis Mode |N|:| Read*
Mumnber of Triggers Mizmatch
Mumber to Qutput 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.
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The number of triggers to examine for the trend analysis condition.

= Oukpuk 2 Parameters
Cukpuk Cn
Cukpuk Skate
Pulse 'Width
Cukput Mode
= Trend Analysis
Trend Analysis Mode

Mumber of Triggers
Mumber to Output On
Decodes per Trigger

Number to Output On

Mismatch or Mo Read
Marmally Open

sa0

Pulse

Mo Read
[0- 255)

Parameters

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.

=|- Oukpuk 2 Parameters

Cukpuk Cn

Cukpuk Skate

Pulse 'Width

Cukput Mode

—I- Trend Analysis

Trend Analysis Mode
Mumber of Triggers

Mumnber to Cutput On
Decodes per Trigger

QX Hawk Industrial Imager User Manual

Mismatch or Mo Read
Mormally Open

500

Pulse

Mo Read
0

0 =+ -2

]

5-143



I/O Parameters

Decodes per Trigger

When set to this mode, and when the appropriate output is set to output on trend analysis,
the imager 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 imager 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.

—|- Cukpuk 2 Parameters

Cukpuk On Mismatch or Mo Read
Cukpuk Skake Mormally Open
Pulse wWidth 500
Cutput Mode Pulse
= Trend Analysis
Trend Analysis Mode Mo Read
Murmber of Triggers 0
Murmber to Qukput On ]

Decodes per Trigger =1 [0 - 65535]

Example:

Decodes per Trigger threshold: 100
100 or more decodes = No output
Fewer than 100 decodes = Output fires
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Symbol Quality (ISO/IEC 16022)
= Symbal Quality (15300 IEC 16022)

Cutput on Symbol Contrask Dizabled
Cutput on Prink Growtb Dizabled
Cutput on Axial Mon-uniformiky Dizabled
Cutput on Unused ECC Dizabled
Symbol Contrast Threshald Grade
Print Growth Threshold Grade C
Aacial Mon-unifarmity Threshold Grade
Unused ECC Threshold Grade C

Output on Symbol Contrast
The symbol contrast is formatted and attached to the Data Matrix symbol data as either a
grade or value.

Oukpuk on Symbol Contrast | Dizabled® hd |

Enabled
Output on Print Growth

The print growth is formatted and attached to the Data Matrix symbol data as either a
grade or value.

Cukput on Print Growth | Dizabled hd ‘

Enahbled

Output on Axial Non-Uniformity
The axial non-uniformity is formatted and attached to the Data Matrix symbol data as
either a grade or value.

Cutput on Axial Non-uniformiky | Dizabled® b ‘

Enabled
Output On Unused ECC

The unused ECC is formatted and attached to the Data Matrix symbol data as either a
grade or value.

Cutput on Unused ECC
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Symbol Contrast Threshold

This is the grade to use as a threshold for driving the output. Output will be driven if the
Symbol Contrast grade is under the threshold.

Syrnbol Contrast Threshold | Grade C* b

Print Growth Threshold

This is the grade to use as a threshold for driving the output. Output will be driven if the
Print Growth grade is under the threshold.

Print Growkh Threshold

Axial Non-Uniformity Threshold

This is the grade to use as a threshold for driving the output. Output will be driven if the
Axial Non-Uniformity grade is under the threshold.

Axial Mon-uniformity Threshold | Grade C* hd

Grade A
Grade B

Unused ECC Threshold

This is the grade to use as a threshold for driving the output. Output will be driven if the
Unused ECC grade is under the threshold.

Unused ECC Threshold | [arade C* b
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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.

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 imager 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.

—|- Diagnastics
Service Lnit | Dizabled®

Enabled
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Output 3 Parameters
Output 3 has the same parameters and default settings as Output 1 and Output 2.

Note: If you are using a QX Hawk C-Mount and External lllumination Mode is enabled,
the parameters for Output On, Pulse Width, and Output Mode are ignored.

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.

= Qukbput 3 Parameters

Cukput Cn kigmatch ar Mo Read® »

Output State Mizmatch ar Mo Bead®
Pulse Width Mgtch [or Good Read)
Cukput Mode tizmatch
#- Trend Analysis NoRead
! Trend Analysis
- Symbal Quality (T3O00IEC 160221 Symbol Quality
+- Diagnostics Cliagnoztic ‘W arning
I Read Cycle

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.
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Symbol Quality
Activates a discrete output if the quality of a symbol in the read cycle falls below the
thresholds set in Symbol Quality (ISO/IEC 16022).

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 imager is in a read cycle. This feature bypasses the
pulse width and latch options.

QX Hawk Industrial Imager User Manual 5-149



I/O Parameters

Output State
Sets the active electrical state of the discrete output.
Note: Normally Closed is the default for the QX Hawk C-Mount.

—|- Qukpuk 3 Parameters
Cukput O Mismatch

Outpuk Skate
Pulse wWidth
Cukput Mode

Pulse Width
Sets the time in 1 ms increments that the discrete output remains active.

=~ Cukput 3 Parameters
Cukpuk Cn Mismatch
Cukpuk Skake Mormally Open
Pulse \Width lm seconds
Cukpuk Mode Pulse

Output Mode
Sets the condition in which the discrete output is de-activated.

=|- Qukpuk 3 Parameters

Cukpuk On Mismatch
Cukpuk Skake Mormally Open
Pulse wWidth 500

Dutput Made Pulze”

Latch kaode 1 [Unlatch Input #1 Pin)
Latch Mode 2 [Unlatch Opposzite Condition]
Latch Made 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.
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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.

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.
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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 imager will activate an output when 4 No Reads occur within a period
of 25 triggers (read cycles).

Trend Analysis Mode

Sets the trend condition (Mismatch, No Read, Decodes per Trigger, Bad Symbol, or No
Symbol) that will activate the output.

—|- Qukpuk 3 Parameters

Cukput O Mismatch

Cukput Skake Mormally Open

Pulse wWidth 500

Cukput Mode Pulse

= Trend Analysis
Trend Analysis Mode | Mo Aead®
Murnber of Triggers Mizmatch
Murmber to Cukput 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.
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Number of Triggers
The number of triggers to examine for the trend analysis condition.

=|- Cukpuk 3 Parameters

Cukput On Mismatch

Cukput Stake Faormally Open

Pulse Width 500

Cukput Mode Pulse

—|- Trend Analysis

Trend Analvsis Mode Mo Read
Mumber of Triggers 3: [0-255]
Mumber to Qukput On n
Decodes per Trigger 1]

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 Maormally Open
Pulse Width 500
Cukput Mode Pulse
= Trend Analysis
Trend &nalysis Mode Mo Read
Mumber of Triggers 1]

Mumber to Quktput On 1] El: [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 imager 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 imager 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.

—|- Cukput 3 Parameters

Cukpuk Cn Mismatch
Cukpuk Skake Mormally Open
Pulse Width S00
Cukpuk Mode Pulse
= Trend Analvsis
Trend Analysis Mode Mo Read
Mumber of Triggers 0
Mumber ta Oukpuk OR ]

Decodes per Trigger 1] 3: [0 - BR535E]

Example:

Decodes per Trigger threshold: 100
100 or more decodes = No output
Fewer than 100 decodes = Output fires
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Symbol Quality (ISO/IEC 16022)
= Symbal Quality (15300 IEC 16022)

Cutput on Symbol Contrask Dizabled
Cutput on Prink Growtb Dizabled
Cutput on Axial Mon-uniformiky Dizabled
Cutput on Unused ECC Dizabled
Symbol Contrast Threshald Grade
Print Growth Threshold Grade C
Aacial Mon-unifarmity Threshold Grade
Unused ECC Threshold Grade C

Output on Symbol Contrast
The symbol contrast is formatted and attached to the Data Matrix symbol data as either a
grade or value.

Oukpuk on Symbol Contrast | Dizabled® hd |

Enabled
Output on Print Growth

The print growth is formatted and attached to the Data Matrix symbol data as either a
grade or value.

Cukput on Print Growth | Dizabled hd ‘

Enahbled

Output on Axial Non-Uniformity
The axial non-uniformity is formatted and attached to the Data Matrix symbol data as
either a grade or value.

Cutput on Axial Non-uniformiky | Dizabled® b ‘

Enabled
Output On Unused ECC

The unused ECC is formatted and attached to the Data Matrix symbol data as either a
grade or value.

Cutput on Unused ECC
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Symbol Contrast Threshold

This is the grade to use as a threshold for driving the output. Output will be driven if the
Symbol Contrast grade is under the threshold.

Syrnbol Contrast Threshold | Grade C* b

Print Growth Threshold

This is the grade to use as a threshold for driving the output. Output will be driven if the
Print Growth grade is under the threshold.

Print Growkh Threshold

Axial Non-Uniformity Threshold

This is the grade to use as a threshold for driving the output. Output will be driven if the
Axial Non-Uniformity grade is under the threshold.

Axial Mon-uniformity Threshold | Grade C* hd

Grade A
Grade B

Unused ECC Threshold

This is the grade to use as a threshold for driving the output. Output will be driven if the
Unused ECC grade is under the threshold.

Unused ECC Threshold | [arade C* b
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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 Diagnhostics 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.

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 imager 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.

—|- Diagnoskics
Setvice ik |Disal:u|eu:|"

Enahled
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Quality Output
=1 Quality Dukpuk
Quality Cutput Separator ,
Decodes | Trigger Skatus Disabled
Decode Direction Cukpat Disabled

Quality Output Separator
The separator character separates quality output data from symbol data.

=1 Quality Dukpuk

Cuality Output Separator
Decodes | Trigger Skatus

Decode Direction Cutput NUL| SEIH| ST><| ET><| EEIT| ENE!|

f

aCk| BEL| BS | HT | LF | wT |
FF| cr| so si| oOLE| oC1|
pC2| ocal ool Makl svN| ETE]
caM| EM| sue| ESC| Fs | GS |

s | Us | s

Click 'Delete’ to remove characters.

Decodes per Trigger Status

When Enabled, the imager 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 imager outputs any decoded symbol data along with the decodes per trigger count.

= Quality Cukput
Cuality Cukput Separator

Decodes| Trigger Status Dizabled®

Decode Direction Output Dizabled®

E nabled
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Symbol Quality

[l i)
*. r“E’.

App Mode

'

A

Parameters

control tabs.

Parameters ESP Walues
= Symbol Quality
= Global
. Total Read Time Disabled
Symbol Quality Separator sp
_ E----E]ut|:|ut Mode Grade
El Data Matrix
- ISQ/IEC 16022 Parameters
? Grading
- Percent Cell Damage Disabled
- Capture Time Disabled
Dizabled -
- Decode Tirme
- Pixels Per Element Enabled A |
- BCC Level Disabled
- Matrix Size Dizabled
. Quiet fone Dizabled
- Syrmbel Angle Disabled

To open nested
options, single-click
the +.

Parameters

Click the App Mode button and then the Parameters button to display the tree

Then click the Symbol Quality tab to display the Symbol Quality tree control.

The * indicates
that the setting
is the default.

To change a setting, double-click the

setting and use the cursor to scroll
through the options.

Note: Symbol Quality settings can also be sent to the imager from ESP’s Terminal using

Microscan’s K command format.
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Global

= Global
Total Read Time Disabled
Symbol Quality Separator 5P
Cukput Mode Grade

Total Read Time
When enabled, outputs the amount of time that was required by the imager to decode the symbol.

[=)- Global
Tokal Read Time i i ‘

bl Qalty eparotor . R
Cutput Mode Ehabled

Symbol Quality Separator

This field specifies the separator used to separate the quality output data.

= Elobal
Total Read Time Disabled

Svmbol Quality Separator
Cukput Mode

E |

MUL| SOH] 57| ET=| EOT| ENG
aCk| BEL| BS | HT | LF| wr |
FF| cr| so s | OLE| DC1|
oc2| oozl ool Mak| svn| ETE]
CaM| EM | suB| Esc| Fs | Gs |

s | us | ep |

Chck 'Delete’ ta remaove characters.

Output Mode

Determines how symbol quality evaluations will be output.

= Global
Tokal Read Time Disabled
Symbol Quality Separator 5P

Cukput Mode | Grade* b ‘

" alue
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Data Matrix

=I- Daka Makrix

= 190 IEC 16022 Parameters
Symbol Contrask
Print Growth
Aocial Mon-unifarmity
Inused ECC

= arading
Percent Cell Damage
Capture Time
Lacate Time
Decode Time
Pixels Per Elerment
ECC Lewel
Matrixz Size
Quiet Zone
Symbol Angle

Disabled
Disabled
Disabled
Disabled

Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled

ISO/IEC 16022 Parameters

= ISQJIEC 16022 Parameters
Syrmbal Conkrast
Print Growth
Buial Mon-unifarmiby
Unused ECC

Symbol Contrast

Outputs the candidate symbol's Symbol Contrast value.

Print Growth

Outputs the candidate symbol’s Print Growth value.

Axial Non-Uniformity

Outputs the candidate symbol's Axial Non-Uniformity value.

Unused ECC

Outputs the candidate symbol’'s Unused ECC value.

Disabled
Disabled
Disabled
Disabled
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Grading
= iarading
Percent Cell Damange Disabled
Capture Time Disabled
Locate Time Dizabled
Decode Time Dizabled
Pixels Per Elernent Disabled
ECC Level Disabled
Makrix Size Disabled
Quiet Fone Disabled
Symbol Angle Disabled

Percent Cell Damage
The percent of symbol cells that are damaged.

Capture Time

The amount of time the imager required to capture the area in which the symbol was
located.

Locate Time
The amount of time the imager required to locate the symbol.

Decode Time
The amount of time the imager required to decode the symbol.

Pixels Per Element
The average number of pixels in a symbol element.

ECC Level
The level of error correction used when decoding the symbol.

Matrix Size
The size of the symbol’s matrix area (the area composed of the symbol’'s elements).

Quiet Zone
The size of the quiet zone around the symbol.

Symbol Angle
The angle at which the symbol is printed or marked.
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Report Tab

The Report tab allows the user to initiate Data Matrix Grading and to generate and save
grading reports.

To save the report as a PDF file, an HTML file, a CSV file, or an RTF file, click the Save
Report button.

Reports appear in the viewing area underneath the Data Matrix Grading and Save
Report buttons.

E5E ESP - Untitled

File Model Options Connect Wiew Help
™ i b :— .raﬁ _I
S G e h
EZ Mode  Autocomnect  SendfRecy  Switch Model Parameters|  Setup Terminal LIjlities
ftommunication | Read Cycle | Symbologies | /O | Symbol Quality | Matcheode | .Diagnostics.
st LS D A | BSRSSE hSs  re f Ul et | s R = I
] : ~
F'_armer i SR Fepart | Locate | Preferences | Show Tree Control =
{ ool G i L i
Global - -
- Total Read Time Disabled | Diata Matrix Grading ] [ Save Report... ]
o Symbol nghty L SPd See the reader's manual for information
+ Oukput Mode Grade regarding these parameters:
[=I- Data Matrix .
- 1SOJIEC 16022 Parameters The Symbol Quality
- Symbol Contrast Disabled !nterface IS d“/_'dEd
Print Grawth Disabled into three sections:
- Buial Mor-uniformity Disabled Report, Locate, and
: Unused ECC Disabled Preferences.
= G_rading
- Percent Cell Damage Disabled
- Capture Time Disabled
- Locate Time Disabled
The imager’s field of view is shown here. ——— P
When grading is completed, the initial =
report is also shown in this viewing area.
bt
i 3 ¢ -
For Help, press FL. Q¥ Hawk-1 | 0 Hawk | EERNECTEDII Foint-to-Point | COML | 115.2K
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Locate Tab

The Locate tab allows the user to determine the position of the symbol within the imager’s
field of view, and to optimize the imager’s camera settings for symbol quality evaluation.

E5E ESP - Untitled

File Model Options Connect  Wiew Help
5 e [ e B &
S ¢ B 9 4% 6
EZ Mode  Autoconnect  Send/Recy  Switch Model ¢ Setup Terminal Utilities
i-Communication | Read Cydle | Symbologies | 1jo | Symbol Quality | Matcheode ;;.Diagnostics.
e SRRl | ot ]
S A
F‘arameters— m Eubiaies Fieport | Locate |F'referenc:es| [#] Shiow Tree Contral -
- Total Read Time Disabled [ Locate ] [ Calibrate ]
zyr:botl ﬁu;llty Separator L1 ] Canrast
- Oukput Mode ; . .
= Data Matrix g“ﬁk thte Ia_oc?teth Click the Calibrate
= ISO/IEC 16022 Parameters sum%rcl)l (i)n tﬁg aythe button to optimize
. Symbol Cortrast Symbo! Feld of vi camera settings.
- Print Growth Imager's tield of view.
¢ il Mon-uniformity
¢ - Unused ECC Disabled
& G_rading
- Percent Cell Damage Disabled -
~ Capture Time Disabled
- Locate Time Disabled
- Decode Time Disabled
- Pixels Per Element Disabled
- ECC Level Disabled
- Matrix Size Disabled
- Quiet Zone Disabled
- Symbal Angle Disabled &
<8 L) 2 | < |
Y Far Help, press F1. Qi Hawk-1 | X Hawk  EONNECTEGINN Foint-to-Poink | COM1 | 115.2K 1M 8
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Preferences Tab

The Preferences tab allows the user to set defaults that are automatically activated when grading
is completed. For this reason, the user is advised to set preferences before performing grading.

Parameters

Field= for report

Company Mame:

Hepu:urt] Locate FPreferences l

Operator Mame:  |J. Doe

e Corp.

[v Show Tree Contral

This information is
appended at the
bottom of the report.

Choose the default report type to be generated when you click Save Report on the Report tab.
Check Autofit Content to ensure that saved PDF report content will fit on a single page.

Saved Options

[v Show Report Options dialog during 'S ave Repart'.

- Autofit Content [
[v Store Feport without

Default Report Type |F'DF Files [*.pdf]

[ Use symbal data for file name

=l —
Low Graphic HTML | Append ko file

PDF Files [* pdf]

HTHL Files [*. htm)]
CSW Files [*.oav)

Rich Telz-:t Edit Files [".rtf]

file path prompt <eg

|E:'\D|:u:uments and Settingztsymbol grades

[ Automatically open generated repart

[v Inchude lmage ¢ Bimap & JPEG

Default Path |

[ Print after saving

Typically you will be asked
where you wish to store
your report.

If you do not want to be
prompted to choose a file
path, click Store Report
without file path prompt.

— |

JPEG Image Quality (100 4 _qpp

Overall Grade Bazed On
[v Symbol Contrazt

[v Prirt Grovth
[v  Axial Manunifarmity
[v Uruzed ECC

| Default Settings |

[v Enable Ul Parsing <€

Bew

Click the Include Image
check box to output the
captured symbol image
with your saved report as a
Bitmap or JPEG image file.

Enables ESP to parse Ull
symbol data into the correct
fields and output order defined
by the U.S. Department of
Defense IUID initiative.

ettings |

ert 5
A

Returns all settings to
default.

Returns all settings to
most recent.
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Matchcode

Matchcode

1i ’."asi Click the App Mode button and then the Parameters button to display the
ot tree control tabs.

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

v

Pararﬁeters
Paramneters ESF Values
= Matchcode
- Matchcode Type Dizabled
- Sequential Matching Increment
- Match Start Position ]
- Match Length 1
- Wild Card *
- Sequence on Mo Read Enabled
- Sequence on Mismatch Disabled
- Sequence Step 1
- Mew Master Pin Disabled
[=- Match Replace Disabled
... Replacement String MATCH The * indicates
: p that the setting
T" : ‘D'Sat"‘?d " is the default.
‘.. Replacernent String
Enabled A |
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 imager from ESP’s Terminal using
Microscan’s K command format. Refer to the Matchcode section of Appendix E.
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Overview of Matchcode

Matchcode allows the user to store master symbol data in the imager’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 imager 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 Tvpe

Dizabled®

Sequential Matching Dizabled:
Makch Start Position Enabled
Match Length il Card
vild Card Sequential
Sequence on Mo Read Enabled
Sequence on Mismatch Disabled
Sequence Step 1

Mews Master Pin Disabled

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 imager will behave as if Number of
Symbols were set to 1, regardless of the user-defined configuration.

Sequential

Instructs the imager to compare symbols or portions of symbols with the master symbol.

Instructs the imager to sequence after each match (numeric only) and compare symbols
or portions of symbols for sequential numbers.

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.

—|- Matchoode
Matchcode Type Disabled
Sequential Matching Incrernent”

Match Skart Position

|hererment™

Match Lenagth
wild Card *

Sequence on Mo Read Enabled

Sequence on Mismatch Disabled
Sequence Skep 1

Mew 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 imager 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
Matchcode Type Disabled
Sequential Matching Increment
Match Start Position - [0-3000)
Match Length 1
Wild Card *
Sequence on Mo Fead Enabled
Sequence on Mismatch Disabled
Seqguence Step 1
Mews 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.

=|- Matchcode
Matchcode Tyvpe Disabled
Sequential Matching Increment
Makch Start Position 1]
Match Length (1 -3000)
Wild Card *
Sequence on Mo Read Enabled
Sequence on Mismatch Disabled
Sequence Step 1
Mews Master Pin Disabled
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Wild Card

Example: With Wild Card Character defined as the default asterisk, defining CR*34 as
the master symbol will result in matches for CR134 and CR234, but not CR2345. Entering
the wild card at the end of the master symbol, as in CR*, will result in matches for variable
symbol lengths such as CR1, CR23, CR358, etc.

Wild Card Character allows a user to define a wild card character as part of the master symbol.

—|- Matcheode
Matchcode Tyvpe Disabled
Sequential Matching Increment
Makch Start Position n
Match Length 1
Wild Card
Sequence on Mo Read | *
Sequence on Mismatch NUL| SoH| sTx| ETx| EOT[ ENG

Sequence Step
Mew Masker Pin

ACK| BEL| BS | HT| LF| w7 |
FF| cr| 5o si | oLE| DCl
DC2| oc3l pod| Makl svN| ETE|
caM| EM | suB| EsC| F5 | GS

s | us | se|

Click. 'Delete’ ta remaove characters.
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Parameters

Sequence on No Read is useful when the imager 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 imager sequences the master symbol on every match or No Read. When disabled, it

does not sequence on a No Read.

=+ Matchoode
Matchcode Type Dizabled
Sequential Matching Increment
Match Skart Position 0
Match Lenagth 1
wild Card *

Sequence on Mo Read
Sequence on Mismatch
Sequence Skep
Mew Master Pin

E nabled®
Dizabled

Consider the following decodes as an example

Master Symbol Decoded Symbol

Enabled®
Dizahled

of Sequence on No Read Enabled:

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

Master Symbol Decoded Symbol

of Sequence on No Read Disabled:

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 imager will sequence the master to one more or one less than the decoded symbol.

= Matchoode
Matchcode Tyvpe

Sequential Matching
Makch Start Position

Match Length
Wild Card

Sequence on Mo FRead
Sequence on Mismatch

Segquence Step
Mews Masker Pin

Disabled
Increment
]

*
Enabled
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.

=|- Matcheode

Matchcode Tyvpe Disabled
Sequential Matching Increment
Makch Start Position n

Match Length 1

Wild Card *
Sequence on Mo Read Enabled
Sequence on Mismatch Dizabled

Sequence Step 1 il [1- 32768
Mewy 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.

=~ Matchoode

Matchoode Type Dizabled
Sequential Matching Increment
Match Skart Position 0

Match Lenath 1

wild Card *
Sequence on Mo Read Enabled
Sequence on Mismatch Dizabled
Sequence Skep 1

Mew Masker Pin |Disahled“

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 <NEWM> 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.
S I1akch Replace Dizabled®
Replacement Skring 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.
|Disal:u|ed"

Dizabled®
Enabled

=R i=match Replace
Replacement String

Replacement String

User-defined data string that, when enabled, replaces symbol data whenever a mismatch
occurs.

—I- Mismatch Replace isahled
Replacement Skring MIZMATCH
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Diagnostics
| ":3' Click the App Mode button and then the Parameters button to display the
il tree control tabs.
App Mode | Then click the Diagnostics tab to display the Diagnostics tree control.

'

y

Parameters

Parameters ESP Walues
=~ Diagnostics
E| Hours Since Reset (Read-only)
- Hours ]
- Minutes 0
- Service Message g
? Disabled/ -
- Service Message
. Threshold Enabled |
- Resolution Seconds
- User-Defined Mame QX HAWE
To open nested options, To change a setting, double-click
single-click the +. the setting and use the cursor to

scroll through the options.

The * indicates
that the setting
is the default.

Note: Matchcode settings can also be sent to the imager from ESP’s Terminal using
Microscan’s K command format. Refer to the Diagnostics section of Appendix E.
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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.

=1 Hours Since Reset (Read-onky)

Hours ]
Minuktes ]
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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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 Misahled

Service Messar SERVICE

Threshald RIN]

Fesalutian Seconds
Threshold

Allows the user to determine the length of time until the service message will be sent.

=~ Service Message

Skakus Dizabled
Service Message SERYICE
Threshold 300 | [1-65535)
Resaolutian 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
Service Message SERWICE
Threshiold 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 imager.

User-Defined Mame | ] b H 4 W K
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Terminal View

Terminal View

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

|
B E5P - Untitled =S

2

EZ Mode

on th

Mext Row

File Model Options Connect View (Terminal Help |

# B @B H | find

Fn.r Help, hress Fl: Qx Hawk-C;Mount-l QX Hawk C-Mount _ .Pnlnt-to.-PmnI C

# 5 =
€ @ LI
Autoconnect Switch Moda' Parameters  Setup Terminal | Utilities

~ | Send

Click on Macros arrow to Add Macro, ) )
Macros listed Remove Macro, or Edit Macro. Click on desired

is bar Macro to run.

~ Read Rate decode/sec ~ Read Rate percent ~ End Read Rate ~ Target Pattern On  ~  Target Pattern Off

The Terminal interface allows the user to send serial commands to the imager 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 imager.
Right-clicking on the Terminal screen displays a menu of additional options.
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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 BE Find M

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”.
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Send

The Send function allows the user to enter serial commands and then send them to the imager.

1. Type the command into the Send box.

: s
2| 8
Parameters  Setup Terminal | Utilities

Send b1

2. Press Enter.
3. Click the Send button to the left of the text field to send the command additional times.

6-4 QX Hawk Industrial Imager User Manual



Terminal

Macros

Macros can be stored in a macro selection bar, edited in a separate window, and executed
by clicking on the macro name.

Move to Start r

Default Macros

Add Macro
ext Fow | ate decode/sec ™ Read Rate percent ™ End Read Rate

FonHelp, press F1.
) Click on the first arrow here to see Add :
Click on Next Macro or Default Macros. Click on subsequent
Row to see ) arrows to edit macros.
the next row When macros are defaulted, the entire
of macros macro set is restored to the original macro
commands.

Click a macro button to execute it in the Terminal.
If the macro is a command, it is sent to the imager 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 &J

Macro Mame:  Flead Rate percent

b acro Value: < C p >

|. k. ] | Catnicel

—

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 Menus

Right-click on the Terminal window to display the following menu:

[ Copy selected text to clipboard.

Copy

Paste 1 Paste from Terminal or other text.
(1 Clear all text in Terminal window.

Clear (1 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.

Change Echo Font,.. 01 Enable Echo enables Echo text (typed by user).

Enable Echo [l Change Background Color of Terminal window.

Change Background Color » | = Non-Printable Characters allows the user to hide non-printable

characters, or to show them in Standard or Enhanced format.
U Default Settings returns all the above settings to default.

0 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

kevboard 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

6-6

[J Capture Text... allows the user to append data in

Capture Text... real time to a text file. While in operation, the text file

Save Current Text. .. cannot be opened. Pause interrupts the capture flow
and Stop ends the flow and opens the file.

Change Fant... [] Save Current Text... saves all text in the Terminal

hange Echa Font, .. window to a text file.

Cizahle Echo [ Find Next searches for a user-defined section of text
in the Terminal.

Zhange Background Colar »

] [J Find Previous operates in the same way as Find
Mon-Printable Characters 4 Next, but searches backward through Terminal text.
Defaul: Settings

Fird Mexk F3
Find Previous Shift+F3

kevboard Macros, .,
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Contents

Serial Utility Commands
Read Rate .......cccoeeeevvviiiiiiciiiieenns

L0 11 (T
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This section explains the function and purpose of serial utility commands, which are
generally performed during imager 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
Bar Code Configuration <BCCFG> Enter Bar Code Configuration
. . <@CAL> Enter Auto Calibration
Calibration — - -
<@OPTIC> Initiate Lens Calibration (Standard QX Hawk only)
<N> No Read Counter
<O> 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
<A> Software Reset — Retain Current Parameters
<Ard> Software Reset — Recall Factory Defaults
<Arp> Software Reset — Recall Power-On Defaults
<Arc> Software Reset — Recall Customer Defaults
Default/Reset/Save <z> Software Reset — Save Current Settings for Power-On
<Zc> Software Reset — Save Current Settings as Customer
Defaults
<Zrd> Software Reset — Recall Factory Defaults and Save

for Power-On

Software Reset — Recall Customer Defaults and

<Zre> Save for Power-On
<L1> Output 1 Pulse
<L2> Output 2 Pulse
Device Control <L3> Output 3 Pulse
<I> End Current Read Cycle
<H> Enable Read Cycle
<#> Display All Firmware Part Numbers
<#a> Display Application Firmware Part Number
<#b> Display Boot Firmware Part Number
<#d> Display DSP Firmware Part Number
<#k> Display Kernel Firmware Part Number
Firmware/Checksum <#p> Display System Configuration File Part Number
<#s> Display SafeMode Firmware Part Number
<#.> Display All Firmware Build Numbers
<#a.> Display Application Firmware Build Number
<#b.> Display Boot Firmware Build Number
<#d.> Display DSP Firmware Build Number
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<#k.> Display Kernel Firmware Build Number
<#p.> Display System Configuration File Build Number
<I> Display All Available Firmware Checksums
Firmware/Checksum <la> Display Application Firmware Checksum
<ld> Display DSP Firmware Checksum
<lp> Display System Configuration File Checksum
<?> Imager Status Request
<K?> All Status Request
<K??> All Descriptor Request
Imager Status <K?#> All Range Request
<Knnn?> Single Status Request
<Knnn??> Single Descriptor Request
<Knnn?#> Single Range Request
<Knnnd> Single Command Default
<LEARN> Initiate Learn Operation
Learn <UNLEARN> Initiate Unlearn Operation
<LEARN?> Display Learn Status
<G> Store Next Decoded Symbol to Database Index 1
Master Database <Gn> Store Next Decoded Symbol to Database Index n
<NEWM> New Master Load Status
PDF Information <al> Enable/Disable PDF Information
<C> Perform Decodes/Second Test
Read Rate <Cp> Perform Decode Percent Test
<J> Exit Decodes/Second and Decode Percent Tests
Reboot System <reboot> Cold Boot System from Boot Code
Static Validation <VAL> Perform Static Validation of Data Matrix Symbol
Targeting <|1> Activate Targeting System (Standard QX Hawk only)
<|0> De-activate Targeting System (Standard QX Hawk only)
Temperature <@TEMP> Display Current Image Sensor Temperature
Y-Modem Transfer <uy,pathngrr1r§1e|;nage fle Y-Modem Upload
<dy,key> Y-Modem Download (Code)

QX Hawk Industrial Imager User Manual



Read Rate

Read Rate

ﬁ Click the Utilities button and then the Read Rate tab to

Utilities display the Read Rate view.

’
2 £5P - Untitied

=R E)

File Model Options Connect View Help
=B

EZ Mode  Autoconnect Send/Recy  Switch Model Parameters  Setup

A

Utilities

Terminal

| Read Rate | Counters | Devics Cortrol | Difsrences | Master Databass | Fimware |

@! Decodes/sec | @ St | To see the number of decodes per second,
S click the Decodes/sec radio button and
() Percent | 7 Clear Qutput | then the Start button.

To see the percentage of decodes, click
the Percent radio button and then the Start

button.

To end a Read Rate test, click the Stop

Read Rate information is displayed in button (the Start button becomes a Stop
the lower portion of the Utilities view. button during an active Read Rate test.)

Serial commands can also be sent to
the imager from this screen.

_ Point-to-Poini

For Help, press F1.
\

Important: When Read Rate is enabled, the Configuration Database is not active,
regardless of how the imager is configured.
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Read Rate Serial Utility Commands

Perform Decodes / Second Test

Sending <C> instructs the imager 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 imager
during setup.

Perform Decode Percent Test

Sending <Cp> instructs the imager to transmit the percentage of decodes and any
decoded symbol data.

Exit Decodes / Second and Decode Percent Tests

Sending <J> ends both the Percent test and the Decodes/Second test.
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Counters
ﬁ Click the Utilities button and then the Counters tab to
Litilities display the Counters view.

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 imager does not
keep track of the number of rollovers) to the current count.

Note: All counter values will be lost if power is cycled, or if the imager receives a Reset or
Save command.

Click the Request button to display the appropriate count or Clear to set the counter to zero.

Fiead Flate | Counters | Device Control | Differences | Master Database | Firmware

‘ Request Al ‘ Clear &l Trigger, Good Read, No
Read, and Mismatch
counters can be
requested and cleared
simultaneously (Request
] All and Clear All buttons)

[ A equest ] [ Clear

Trigger: or individually (Request
and Clear buttons to the
[ B ] [ Clear ] Good Read left of each item).
[ Request ] [ Clear ] Mo Read:
[ Fequest ] [ Clear ] Mismatch:
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Counters Serial Utility Commands

No Read Counter

Sending <N> displays the total number of no reads that have occurred since power-on or
the last No Read Counter Reset command. A <N/OVERF_nnn> will be output if the counter
is overflowed (nnn represents the number of times it has been overflowed; 255 times is
the maximum). Sending <N> again will return the amount by which the counter has been
overflowed.

Example: If the counter is at 999999999 and 3 additional counts have been captured, then
<N/ERROR> will be output and the next <N> command without any new no reads will
return <N/000000003>.

No Read Counter Reset
Sending <O> sets the No Read Counter to 000000000.

Trigger Counter

Sending <T> displays the total number of triggers that have occurred since power-on or
the last Trigger Counter Reset command. A <T/OVERF_nnn> will be output if the counter
is overflowed (nnn represents the number of times it has been overflowed; 255 times is
the maximum). Sending <T> again will return the amount by which the counter has been
overflowed.

Example: If the counter is at 999999998 and 3 additional counts have been captured, then
<T/ERROR> will be output and the next <T> command without any new triggers will return
<T/000000002>.

Trigger Counter Reset
Sending <U> sets the Trigger Counter to 000000000.

Good Read / Match Counter

Sending <V> displays either (1) the total number of decodes that match the master symbol
or (2) the total number of good reads. The count begins from the last power-on or Good
Read / Match Counter Reset command. To count the good reads that match the master
symbol, enable Matchcode. To count good reads only, disable Matchcode. This counter is
always active and can be requested at any time. A <V/OVERF_nnn> will be output if the
counter is overflowed (nnn represents the number of times it has been overflowed; 255
times is the maximum). Sending <V> again will return the amount by which the counter
has been overflowed.

Example: If the counter is at 999999997 and 3 additional counts have been captured, then
<V/ERROR> will be output and the next <V> command without any new good reads or
matches will return <v/000000001>.

Good Read / Match Counter Reset
Sending <W> sets the Good Read / Match Counter to 000000000.
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Mismatch Counter

Sending <X> displays the total number of symbols successfully decoded that do not match
the master symbol since power-on or the last Mismatch Counter Reset command. A <X/
OVERF_nnn> will be output if the counter is overflowed (nnn represents the number of
times it has been overflowed; 255 times is the maximum). Sending <X> again will return
the amount by which the counter has been overflowed.

Example: If the counter is at 999999999 and 1 additional count has been captured, then
<X/ERROR> will be output and the next <X> command without any new mismatches will
return <X/000000001>.

Mismatch Counter Reset
Sending <Y> sets the Mismatch Counter to 000000000.
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Device Control

ﬁ Click the Utilities button and then the Device Control
Utilities tab to display the Device Control view.

Fiead Fate | Counters | Device Contral | Differences | Master Databasze | Fimmware

Outputs

CQutput 1 Pulse ] [ CDutput 2 Pulze ] [ Cutput 3 Pulze

Eutraz
The Output 1 Pulse, Output 2

- Pulse, and Output 3 Pulse buttons
[ Dizable Reader ] activate the link between the + and —
of the host connector. The buttons in
the Extras section Disable or Enable
[ Enable Reader ] the imager.

Device Control Serial Utility Commands

Output 1 Pulse

Sending <L 1> 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 <L 2> 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 <L 3> activates the link between Output 3 (+) and Output 3 () of the host connector
(regardless of Master Symbol or Output 3 status).

End Current Read Cycle

Sending <I> will turn the imager OFF, end the current read cycle, and will not allow the
imager 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 imager is being configured.
Disabling the imager will not affect any commands that have already been downloaded.
Enable Read Cycle

Sending <H> will turn the imager ON and allow it to enter read cycles.
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Differences from Default

ﬁ Click the Utilities button and then the Differences tab to
Utilities | 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 ‘ Counters | Device Control | Differences || Master Database | Firmware
Y Y
[ Differences from Default l [ Generate Bar Code ]
Command Dezcription

k200,35 Mode [External Edge)

<K.220,.50: Read Cycle Timeout [50]

<kA47dh. 2> Code 1238 [Edge to Edge]

K103 Output On [Mo Read]

<K811 1> CQutput On [Good Read/Match)

<KE12.2> Output On [Mizratch)

Send configuration settings to
the imager without saving by
clicking Send to Reader.

[ Savi.-'l'-.s... ] [ Send and Save ] [ Send to Reader *7*

Click Save As to save the Send configuration settings to the
report as plain text or a imager and save in ESP by clicking
tab-delimited text file. Send and Save.

[1 To create a symbol containing any of the command settings in the table, click Generate

Barcode.
[J 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 imager and save them, or Send to

Reader to send the settings without saving them.
Important: To use Differences from Default, connect to the imager and Receive
Reader Settings via the Send/Recv button on the toolbar.
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Master Database

ﬁ Click the Utilities button and then the Master Database
Utilities tab to display the Master Database view.

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.
. 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.
b. Click the Read Symbol into Selected Index to enter the next decoded symbol.

g b~ WN

Set Master Symbol Loads the next symbol decoded
Database Size here. into the selected index.

Read Rate | Counters | Device Control || Differences | Master Database | Fimware

taster Symbal

Master Symbal 4
b aster Symbol &

D atabaze Size Matchcode Tope [ Fead Symbal into Selected Indax ]
e E [ Receive Reader's Database ] [ Send D atabase to Reader *
} Saves the

database to

Index Master Symbol D ata .
the imager.

1 Master Symbal 1 g

2 Master Symbal 2 Loads the imager’s saved

i Master Symbol 3 master symbols into ESP.

]

Double-click a row to enter data into popup text box.

Caution: Since the total number of characters available for the master symbol databaze
iz limited, changes to the Master Symbol Database Size will re-allocate the number of
characters available for each master symbol and could cauze existing master

symbals to be deleted. See manual for details.
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Master Symbol Database Size

Master Symbol Database Size allows the user to select 1 to 10 master symbols for the
master symbol database.

k azter Sormbal
D atabaze Size

5 F.S

i

M atcheode Type [ Read Syrmbol into Selected [ndex ]

[ 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
7-12
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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.

Fiead Fate | Counters | Device Contral | Differences | Master Database | Firmware

tazter Symbol
D atabaze Size Matchcode Type [ Fead Symbol into Selected [ndex ]

5 5

[ Receive Reader's Database ] [ Send Databaze to Reader +77

| e M azter Sumbol Data

bazter Spmbol 1
bl azter Symbol 2
bl azter Spmbol 3
b azter Symbal 4
b azter Spmbal &

L = D3 e —

x]

Master # 5 Symbol Data

Enter master syrbaol data in this field.

(] l [ Cancel
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Master Database

Request Master Symbol Data

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.

bl azter Spmbol
Databaze Size

5 A

Lp[ Receive Reader's Databaze ] [

Matchcode Type [ Read Symbol into Selected Index ]

Send D atabaze to Reader ]

Store Next Decoded Symbol to Database Index 1

After the size of the database is set, the imager 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>,

Store Next Decoded Symbol to Database Index n

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.

bl azter Spmbol
Databaze Size

5 =

Matchcode Type

[ Read Symbal inta Selected Inde:-:*i

[ Recerve Reader's Databaze ] [

Send D atabaze to Reader ]

Caution: If an index with existing data is selected, that data will be overwritten by the
new decoded data when this command is used.

7-14
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Utilities

New Master Load 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 imager 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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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.

Fead Rate | Counterz | Device Control Differences| Master D atabase |Firmware

bl azter Spumbal

Databaze Size Matchoode Type [ Fiead Symbol into Selected [ndex ]
5 .

b,

[ Receive Reader's Databaze ] [ Send D atabaze to Reader ]

Index kM azter Symbal D ata

Mazter Spmbol 1
bl azter Sombol 2
b azter Sombol 3
b azter Sembol 4
Mazter Spmbal &

LN e G0 [0 —

Master # 5 Symbol Data

X

Delete master syrbol data in thiz field.

()4 ] [ Cancel
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Utilities

Firmware
ﬁ Click the Utilities button and then the Firmware tab to
Utilities display the Firmware view.

Fiead Fate | Counters || Device Contral | Differences | Master Database | Firmware

Firrmware Update

App Code L Start...

Firrnware “erification

App Code w [ Fequest Part No. ]

App Code L [ Request Checksaum ]

Firmware Update

Firmware Update is used to download application code to the imager. Application code
versions are specific to the imager. Consult with a sales representative before downloading
application code. If needed, application code can be requested from Microscan.

To download application code:

1.
2.
3.

First, be sure that the imager is connected to the host computer.

Apply power to the imager.

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.

. Navigate to where the application code file is located on the host computer.
. Allow approximately a minute for firmware to download.

As the application code begins to download, the imager will be silent, the LEDs will
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 imager for application code, boot code, DSP code, or kernel code part
numbers.

1. Click the Firmware tab.

2. Select App Code, Boot Code, DSP Code, or Kernel 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.

Firrnare Wenfication

:.-.’-;-.pp.E.Dc.I.e .v; [ Request Part Ma. +7

-- Select the firmware -
App Code =
Boat Code [ Request Checkaum I I

D5SP Code
K.ermel Code

Request Part Number by Serial Command

Note: X = base part number; R = revision number
[0 When <#> (Display All Firmware Part Numbers) is sent, the imager returns:

<#al35-XXXXXX-RR><#b/35-X XXX XX-RR><#d/35-X X XXX X-RR><#k/35-XXXXXX-RR>
<#p/Sys_Cfg_PIN><#s/SafeMode_P/N>.

[0 When <#a> (Display Application Firmware Part Number) is sent, the imager returns:
<#al35-XXXXXX-RR>.

[0 When <#b> (Display Boot Firmware Part Number) is sent, the imager returns:
<#b/35-XXXXXX-RR>.

[0 When <#d> (Display DSP Firmware Part Number) is sent, the imager returns:
<HA/35-XXXXXX-RR>.

[0 When <#k> (Display Kernel Firmware Part Number) is sent, the imager returns:
<Hk/35-XXXXXX-RR>.

[J When <#p> (Display System Configuration File Part Number) is sent, the imager returns:
<#p/Sys_Cfg_P/N>.

[0 When <#s> (Display SafeMode Firmware Part Number) is sent, the imager returns:
<#s/SafeMode P/N>.

7-18 QX Hawk Industrial Imager User Manual



Utilities
Request Checksum
Send a request to the imager for application code or DSP code checksums.

1. Click the Firmware tab.

2. Select App Code or DSP 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.

Firrnware VW erlfication

:.-i'-.pp Enﬂ; v [ Request Part Mo, ]

..-'1'-.|:||:| Code v.' l Request Checksurm {17

Request Checksum by Serial Command

[0 When <!> (Display All Available Firmware Checksums) is sent, the imager returns:
<la/APP_CHECKSUM><!d/DSP_CHECKSUM><!d/CFG_CHECKSUM>.

[0 When <!a> (Display Application Firmware Checksum) is sent, the imager returns:
<la/APP_CHECKSUM>.

[0 When <!d> (Display DSP Firmware Checksum) is sent, the imager returns:
<!d/DSP_CHECKSUM>.

[0 When <!p> (Display System Configuration File Checksum) is sent, the imager returns:
<!d/CFG_CHECKSUM>,
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Firmware

Request Build Number by Serial Command

Note: X = base part number; R = revision nhumber; B = build number
[0 When <#.> (Display All Firmware Build Numbers) is sent, the imager returns:

<#al35-XXXXXX-RR.BBB><#hb/35-XXXXXX-RR.BBB><#d/35-XXXXXX-RR.BBB>
<#k/35-XXXXXX-RR.BBB><#p/35-XXXXXX-RR.BBB>.

[0 When <#a.> (Display Application Firmware Build Number) is sent, the imager returns:
<#al35-XXXXXX-RR.BBB>.

[0 When <#b.> (Display Boot Firmware Build Number) is sent, the imager returns:
<#b/35-XXXXXX-RR.BBB>.

[0 When <#d.> (Display DSP Firmware Build Number) is sent, the imager returns:
<#d/35-XXXXXX-RR.BBB>.

[0 When <#k.> (Display Kernel Firmware Build Number) is sent, the imager returns:
<#k/35-XXXXXX-RR.BBB>.

[ When <#p.> (Display System Configuration File Build Number) is sent, the imager returns:
<#p/35-XXXXXX-RR.BBB>.
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Utilities
Bar Code Configuration Mode

Definition: Bar Code Configuration Mode is a way of programming the imager by
using ECC 200 Data Matrix symbols.

Serial Cmd: <BCCFG>

Bar Code Configuration Mode can be entered three different ways:

1. By forcing the imager into Bar Code Configuration Mode by serial command
<BCCFG>.

2. By configuring one of the 4 EZ Button positions to Bar Code Configuration Mode.

3. By reading a Data Matrix symbol with a special code word used by ISO/IEC 16022
to signify imager programming. This can be either in a regular read cycle or during a
read rate test. Reading this symbol in the calibration routine will have no effect.!

Once Bar Code Configuration Mode has been entered, the Data Matrix symbols can be
thought of as serial data. You can configure the imager by printing labels in Microscan’s
serial command format. Commands are processed as if the data were streamed in
through the serial port. The imager will acknowledge the symbol with a beep, green flash,
and echo the serial data to the host. If the command causes the imager to produce more
serial output, such as serial verification or counter requests, the data will be routed to the
host port.

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 Data
Matrix symbol. For example, try encoding <K200,4><K?220,1><J> into a Data Matrix symbol.
This configures the imager 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.

1. In normal reading modes, it is required to read a special Data Matrix symbol with a special codeword used by
ISO/IEC 16022 to signify imager programming.
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Calibration

Calibration

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.

Lens Calibration

Important: The <@OPTIC> command should only be used when changing the lens module.
Important: <@OPTIC> is not supported by the QX Hawk C-Mount Imager.

Sending the <@OPTIC> command puts the imager into a setup mode for the purpose of
improving the accuracy of the focal distance parameter (<K525>). The imager comes with
a default focal curve based on unit averages. When this isn’'t close enough to obtain all
distances, the <@OPTIC> command can be used to start a 2-point test to normalize the
focal distance and improve accuracy. This should generally be done with lenses that were

not originally shipped with the imager.
Important: <K525> is not supported by the QX Hawk C-Mount Imager.
The table below shows the setting and test requirements to improve distance parameter

accuracy.

Lens Type and Command

Inside Test Requirements

Outside Test Requirements

<K525,,1> (.) UHD 15°

10 mil/0.25 mm Data Matrix @
1.0"/25 mm

30 mil/0.75 mm Data Matrix @
10"/254 mm

<K525,,2> (..) HD 30°

10 mil/0.25 mm Data Matrix @
1.0"/25 mm

30 mil/0.75 mm Data Matrix @
10"/254 mm

<K525,,3> (...) SD 45°

10 mil/0.25 mm Data Matrix @
1.0"/25 mm

30 mil/0.75 mm Data Matrix @
10"/254 mm

<K525,,4> (0) SD 12°

7-22

10 mil/0.25 mm Data Matrix @
1.0"/25 mm

30 mil/0.75 mm Data Matrix @
10"/254 mm
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Default/Reset/Save

Understanding and controlling the imager’s active, saved, and default settings are critical
to its successful operation.

Utilities

Function Serial Cmd ESP?
— . Save to Reader,
s 6 Reset (Will not save for power-on) <A> Send No Save
&9 > & | Reset and Recall Microscan Default .
© 8 g Parameters <Ard> Send <Ard> from Terminal
& ° DC_’ Reset and Recall Power-On Parameters <Arp> Send <Arp> from Terminal
pd
<5 | Reset and Recall Customer Default :
o
2 | parameters <Arc> Send <Arc> from Terminal
. Save to Reader,
c Save Current Settings for Power-On <Z> Send and Save
9 Save Current Settings as Customer Save to Reader,
g Default Parameters for Power-On <zc> Send and Save Customer
% Defaults for Power-On
o Recall Microscan Default Settings and
5 Save for Power-On (Will not default <Zrd> Send <Zrd> from Terminal
“'_5 “sticky parameters”)
g Send <Zrc> from Terminal (You
(fnﬂ Recall Customer Default Settings and <Zrc> can also press and hold the EZ
Save for Power-On Button while powering on the
imager to send this command.)
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 imager 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 imager or the <Arp> command is sent.

Defaults

Defaults are Microscan firmware settings or saved customer settings that can be recalled,
either by software or hardware reset.
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Default/Reset/Save

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 (jumper the default pin to ground) 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 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).

Microscan Default Parameters
Microscan default parameters are contained in the firmware and cannot be changed.

Software Defaults

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.

Hardware Default

If a software default and reset is not possible, it may be necessary to reset the imager 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.

1. Apply power to the imager.

2. Locate default pin and ground. Ensure that the correct pins are located, as connecting
the wrong pins may cause serious damage to the imager.

3. Momentarily connect the wires (or pins) and listen for a series of short beeps that last
approximately 3 seconds.

4. Within 3 seconds, disconnect and then re-connect the two wires again. A longer beep
should be heard. If not, repeat the process above.

Default on Power-On

Use the EZ Button to default the imager by holding it down while applying power to the
imager (if this feature is enabled).
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Utilities

Imager Status

<?>Imager Status Request

The imager responds to a status request <?> with a two character hex value, such as <?/22>.
To determine status:
1. Look up the binary conversion in the table below.

For example, the first hex 2 would be 0 0 1 0 in binary, as read from binary digits 3
through 0; the second hex 2 is also 0 0 1 0 as read from binary digits 7 through 4.

2. Next, enter your binary values from the table below in the

Binary” column next to the appropriate bit. ey
Bit |Binary Imager Status Hex _BitDigits
0 0 |Command error detected Value 6]5]4)
1 1 Command received 0
2 0 |Communication error detected 2 8 8 8 2
3 0 Flash sector unprotect failure 2 olol1]o0
4 0 |Host/Aux port buffer overflow 2 8 g é é
5 1 Imager is in a read cycle 5 ol1lo]1

, , 6 o[1]1]0
3. Under “Binary,” interpret 1s as true and 0s as not true. For 7 o111

example, bit 1 has a 1 in the “Binary” column, indicating & 1191819

“Command Received”. Bit 5 is also a 1, indicating that the A 1 8 1]0

p e ” B 1 1)1

Imager is in a read cycle”. c 1l1lolo

D 1(1]0]|1
E 1/1(1|0
F 1(1(1|1

<K?> All Status Request

This is the fastest way to learn the imager’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 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 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.
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Imager Status

<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 Request
This request returns the basic functional description of all fields in the requested K command.

<Knnn?#> Single Range Request

This request will return the value range and storage type description of all fields in the
requested K command.

<Knnnd> Single Command Default
This request will default a single K command to original factory parameters.
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Utilities

Learn Operations

Initiate Learn Operation

Sending the <LEARN> command from ESP’s Terminal will put the imager into a mode of
operation that will cause it to “learn” the next Data Matrix symbol decoded. This mode of
operation will remain active until either a Data Matrix symbol is decoded or the call is
made to disable the mode and revert back to normal operation. Upon decoding a Data
Matrix symbol, the image processing will save pertinent information regarding the target
symbol to allow it to be processed more quickly and consistently.

The data collected by the Learn operation can be saved for a Power-On condition by
sending the <Z> command.

Initiate Unlearn Operation

Sending the <UNLEARN> command will cause the imager to discard any information
acquired during a Learn operation.

The Unlearn state can be saved for a Power-On condition by sending the <Z> command.

Display Learn Status

Sending the <LEARN?> request will return the current status of Learn operations.
Responses are sent in this format:

<LEARN,0> (Default; symbol has not been learned.)

<LEARN,1> (Learn operation in progress.)

<LEARN,2> (Symbol has been learned.)

Learn Persistence

The learn state and parameters persist in the same way as ordinary parameters.
Examples:

[0 A QX Hawk in a Learned state has not been saved. Cycling power will remove any
Learned state information and the imager will power-on in its configured state.

[0 A QX Hawk is saved in a Learning state. The imager will power-on in the Learning state
and will learn the first Data Matrix symbol decoded.

[0 A QX Hawk is saved in a Learned state. The imager will power-on in the Learned state
and will only decode the learned symbol type.

A QX Hawk in a Learned state is issued a reset default command <Ard>. The unit will
return to an Unlearned state but if power is cycled it will return to its saved state.
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Reboot System

Reboot System

Sending a <reboot> command from ESP’s Terminal will “cold-reboot” the system, starting
from Boot Code.
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Static Validation

Utilities

Sending a <VAL> command from ESP’s Terminal will cause the imager to perform a static
validation operation on a Data Matrix symbol and will output validation results to the Terminal.

Output Screen

Data Matrix validation information is output in the format below in response to the <VAL>

command.

Note: If the imager fails to decode the Data Matrix symbol, a No Read message is displayed.

Ualidation HReport

I180-1EC Suymbol Contraszt = 68
166822: Print Growth = -B.53 Dix - 48 Dnom — 58
Dy - 42 = Dmax — &5 »
Dmin — 35 =
Axial NMonuniformity = @.82 Ravg — 4.7
Yavg — 4.6
Unused ECC 34 = Eact - 8
Emax — 12
GRADING: » GCell Damage = 2 =
Total Read Time = 38 ms
Capture Time = 1% ms
Locate Time = 18 ms
Decode Time = 3 ms
Pixels~ Element = 4.6
ECC Level = 288
Matrix Size = 16x16
Quiet Zone = PASS
SYMBOL
DATH: CT99ARAAARAAAA1834214
Validation Parameters
Symbol Contrast
Usage: Lets the user know if contrast settings are less than acceptable.

Definition:

GRADE

All the pixels that fall within the area of the test symbol, including its

required zone, will be sorted by their reflectance values to select the

darkest 10% and the lightest 10% of the pixels. The arithmetic mean of
the darkest and the lightest pixels is calculated and the difference of the
two means is the Symbol Contrast.

(ANSI) Symbol Contrast grading is defined this way:

A (4.0) if SC ? 70%
B (3.0) if SC ? 55%
C (2.0) if SC ? 40%
D (1.0) if SC ? 20%
F (0.0) if SC ? 20%
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Static Validation

Print Growth

Definition:

The extent to which dark or light markings appropriately fill or exceed
their module boundaries. These values are determined by counting pixels
in the clock pattern of the binary digitized image, then comparing it to a
nominal value and minimum and maximum values. The grade is defined
in this way:

A (4.0) if -.050 ? PG ? 0.50

B (3.0)if-.070 ? PG ? 0.70

C (2.0) if-.085 ? PG ? 0.85

D (1.0) if -.100 ? PG ? 1.00

F (0.0) if PG < -1.00 or PG > 1.00

Axial Non-Uniformity (Data Matrix Only)

Definition:

Axial non-uniformity is a measure of how much the sampling point
spacing differs from one axis to another, namely

AN = abs (XAVG - YAVG) / (XAVG + YAVG)/2)

where abs () yields the absolute value. If a symbology has more than two
major axes, then AN is computed for those two average spacings which
differ the most. The grade is defined in this way:

A (4.0) if AN ? .06

B (2.0) if AN ? .08

C (2.0)ifAN ? .10

D (1.0) if AN ? .12

F (0.0) if AN ? .12

Unused Error Correction (Data Matrix Only)

Definition:

7-30

The correction capacity of Reed-Solomon decoding is expressed in the
equation:

e+2d?d-p
where e is the number of erasures, t is the number of errors, d is the

number of error correction codewords, and p is the number of codewords
reserved for error detection.

The Unused Error Correction parameter tests the extent to which regional
or spot damage in the symbol has eroded the decoding safety margin that
error correction provides. The grade is defined in this way:

A (4.0) if UEC ? .62
B (3.0) if UEC ? .50
C (2.0) if UEC ? .37
D (1.0) if UEC ? .25
F (0.0) if UEC ? .25
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Utilities

Targeting

Activate Targeting System

Sending a <I1> command (lower-case L and numeral 1) from ESP’s Terminal activates the
imager’s targeting system.

Important: <I1> is not supported by the QX Hawk C-Mount Imager.

De-activate Targeting System

Sending a <I0> command (lower-case L and numeral 0) de-activates the imager’s targeting
system.

Important: <l0> is not supported by the QX Hawk C-Mount Imager.
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Y-Modem Transfer Options

Y-Modem Transfer Options

Y-Modem Upload

<uy,path and image file name>

Note: There are only three scales available from the imager. The three scales are full,
quarter, and eighth. The Directory response will read out the image dimensions. To receive
the image, request to download by the reported dimensions. If quarter-scaled or eighth-scaled
images are required, then divide the dimensions by 4 or by 8 and request by the reduced
dimensions.

(1.) Directory

(None assumes root)

/ (Root Directory)

/saved (Saved Directory)

(2.) Image Status

Good/ (IP decoded a symbol)

No Read/ (IP did not decode a symbol)
Mismatch/ (IP decoded the wrong symbol)
Pending/ (Not run through IP)

(3.) Age
Oton
n = Max Images (8 ? Max)

(4.) Image Name (Full-Scale)

1280 x 1024.bmp

1280 x 1024_gs.bmp

1280 x 1024.jpg

1280 x 1024_q(1-100).jpg

Valid Scales (Depends on Full Dimensions)
1280 x 1024 (Full)

320 x 256 (Quarter - divide by 4)

160 x 128 (Eighth - divide by 8)

(5.) Type

.bmp (Bitmap image - no loss of resolution)

.jpg (JPEG image - loss of resolution with compression)
JPEG Compression Quality (1-100%)

_91jpg

_9100.jpgy

Examples: <uy,/saved/noread/2/320x256_gs.bmp> <uy,/saved/noread/2/320x256_q33.jpg>
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Utilities
Y-Modem Download (Code)
<dy,key>
Key
app.bin
dsp.bin
ker.bin

Note: The “key” field only accepts app.bin, dsp.bin, or ker.bin.
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Temperature

Temperature

Display Current Image Sensor Temperature

Sending an <@TEMP> command from ESP’s Terminal will cause the imager to respond
with the current temperature of the image sensor in degrees C. The output from this command
is only updated after an image frame has been captured. If the command is requested
without capturing an image, the temperature value will not change.

Example Response:
<TEMP/30.50c>
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General Specifications

Appendix A — General Specifications

Mechanical (Standard QX Hawk) 546

Height: 1.59" (40.5 mm) r= 7B.7mm -
Width: 2.27" (57.6 mm)
Depth: 3.79" (96.3 mm) 1

Weight: 10 oz. (280 g) AL

Mechanical (QX Hawk C-Mount) |
Height: 4.03" (102.3 mm)

Width: 2.27" (57.6 mm)

Depth: 1.59" (40.5 mm)

Weight: 11 oz. (320 g) =

Environmental = bl =
Enclosure: Die-cast aluminum, IP65/67 rated HhSOm

Operating Temperature: CMOS: 0° to 50° C (32° to | 3.10in

122° F); CCD: 0° to 45° C (32° to 113° F) I~ [78.7mm 1
Storage Temperature: —29° to 70° C (—20° to 158° F) 2.47in

Humidity: up to 90% (non-condensing) [62.6mm

AX MAX0.7 T .2015)

Communication Interface J'J- f ./

Standard Interfaces: RS-232/422/485, Ethernet _

CE Mark 4 t i

General Immunity for Light Industry: EN 1 .00in

55024:1998 ITE Immunity Standard 125 4mm

Radiated and Conducted Emissions of ITE Equipment: : '

EN 55022:98 ITE Disturbances & 1 r

Light Source (Standard QX Hawk) i1cf'jin:m

Type: High-output LEDs 1:; i X

7= | ASir !
WARNING T 12 .swwrn‘;

DO NOT VIEW DIRECTLY WITH OPTICAL INSTRUMENTS
CLASS 1 LED PRODUCT
Light Output: .564 mW. Wavelength: 470, 525, 617 nm.
|EC 60825-1:1993+A1:1997+A2:2001

1.5%in
| 40.5mm

Symbologies

2D Symbologies: Data Matrix (ECC 0-200), QR Code,
Micro QR Code, Aztec Code

Stacked Symbologies: PDF417, MicroPDF417, GS1
DataBar (Composite and Stacked) 1.13in

Linear Symbologies: Code 39, Code 128, BC412, 28.8mm
Interleaved 2 of 5, UCP/EAN, Codabar, Code 93, CENTER OF OPTICS
Pharmacode, Postal Symbologies

Light Collection Options

Progressive scan, square pixel

Shutter: Software-adjustable 1/60 to 1/100,000
(CMOS);

1/30 to 1/100,000 (CCD)

WVGA CMOS: 752 x 480 pixels

SXGA CCD: 1280 x 960 pixels AT, =

Indicators r [57.6mm] "

LEDs: Read performance, power, read status, network . .

activity, /0 QX Hawk Dimensions
Beeper: Good Read, Match/Mismatch, No Read, serial Note: Nominal dimensions shown.
command confirmation, On/Off Typical tolerances apply.

Green Flash (Standard QX Hawk): Good Read

Red X (Standard QX Hawk): Symbol locator
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Read Parameters

Pitch: +30°

Skew: +30°

Tilt: £360°

CMOS Decode Rate: Up to 60 decodes per second
CCD Decode Rate: Up to 20 decodes per second

Laser Light (Standard QX Hawk)
Type: Laser diode

Output Wavelength: 655 nm nominal
Operating Life: 50,000 hours @ 25° C
Safety Class: Visible laser: Class 1

Complies with 21 CFR 1040.10
CLASS 1 ard 1040.11 except for deviations

LASER PRODUCT R rursuant to Lasar Notica No. 50,
dated June 24, 2007

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

Electrical

CMOS Power Requirement: 5-28VDC, 200 mV p-p max ripple,
135 mA at 24VDC (typ.)

CCD Power Requirement: 5-28VDC, 200 mV p-p max ripple, 170
mA at 24VDC (typ.)

Discrete /0O

Input 1/Trigger/New Master: Bi-directional, Optoisolated, 4.5-28V
rated (13 mA at 24VDC)

Outputs (1, 2, 3): Bi-directional, Optoisolated, 1-28V rated (Icg < 100
mA at 24VDC, current limited by user)

QX Hawk Industrial Imager User Manual
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QX Hawk C-Mount Dimensions
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General Specifications

Safety Certifications
CDRH, FCC, UL/cUL (Listed, UL60950 4K68), CE, CB, BSMI (compliant)

FC ®- CE &

RoHS/WEEE Compliant

7O

Tuv USA

Member of TUV NORD Group

U.S. Patents
7,118,042 | 7,341,190 | 8,146,823 | 8,154,810 | 7,213,761 | 7,311,260

©2014 Microscan Systems, Inc.

All rights reserved. Specifications subject to change.

Read Range and other performance data is determined using high quality Grade A symbols per ISO/IEC 15415
and ISO/IEC 15416 in a 25° C environment. For application-specific Read Range results, testing should be
performed with symbols used in the actual application. Microscan Applications Engineering is available to assist
with evaluations. Results may vary depending on symbol quality. Warranty—For current warranty nformation on
this product, please visit www.microscan.com/warranty.
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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)
TOP
3.15" | 4X @ .20
80 mm 5.1 mm
3.15”
2.50"
80 mm 63.5 mm
SIDE
a5 T
19.1mm

QX-1 Dimensions

QX Hawk Industrial Imager User Manual
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General Specifications
Read Ranges (Standard QX Hawk)

Note: Ranges correspond to specific symbol element sizes, and range increases as element

size increases.

CMOS Modular Zoom Optics: Inches (mm)

Narrow Bar Width Read Range Field of View Depth of Field
1D 2D (using autofocus) | |nside Edge | Outside Edge | Inside Edge | Outside Edge
0.0033 (0.08) | 0.005 (0.13) | 3.41t0 6 (86 to 152) 0.9 (23) 1.42 (36) 0.2 (5) 0.4 (10)
12° [ 0.0075 (0.19) | 0.010 (0.25) |3.3t0 12.2 (83 to 310) | 0.9 (23) 2.62 (66) 0.4 (10) 1.5 (38)
0.0150 (0.38) | 0.020 (0.51) |3.31013(8210330) | 0.9 (23) 2.77 (70) 0.5 (13) 3.5 (89)
0.0350 (0.89) | 0.050 (1.27) |4 to 16 (101 to 406) 1.03 (26) 3.34 (85) 0.7 (18) 6.5 (165)
Narrow Bar Width Read Range Field of View Depth of Field
1D 2D (using autofocus) | |nside Edge | Outside Edge | Inside Edge | Outside Edge
0.0033 (0.08) | 0.005 (0.13) |1.91t05 (48 to 127) 0.75 (19) 1.53 (39) 0.3 (6) 0.4 (10)
15° [ 0.0075 (0.19) | 0.010 (0.25) | 1.8 10 8 (46 to 203) 0.72 (18) 2.28 (58) 0.4 (10) 1(25)
0.0150 (0.38) | 0.020 (0.51) |1.75t09 (4410229) | 0.72 (18) 2.52 (64) 0.5 (13) 3(76)
0.0350 (0.89) | 0.050 (1.27) |31010.8(7610274) | 1.03(26) 2.96 (75) 0.6 (15) 4 (101)
Narrow Bar Width Read Range Field of View Depth of Field
1D 2D (using autofocus) | |nside Edge | Outside Edge | Inside Edge | Outside Edge
0.0033 (0.08) | 0.005 (0.13) | 1to3 (25 to 76) 0.83 (21) 1.8 (46) 0.4 (10) 0.8 (20)
30° | 0.0075 (0.19) | 0.010 (0.25) |1 to 6.5 (25 to 165) 0.83 (21) 3.5 (89) 0.8 (20) 1.8 (46)
0.0150 (0.38) | 0.020 (0.51) |1 to 16 (25 to 406) 0.83 (21) 8.3 (211) 2 (51) 8.5 (216)
0.0350 (0.89) | 0.050 (1.27) |2 to 32 (51 to 813) 1.3 (33) 16.4 (417) 3(76) 21.5 (546)
Narrow Bar Width Read Range Field of View Depth of Field
1D 2D (using autofocus) | |nside Edge | Outside Edge | Inside Edge | Outside Edge
45 | 00075 (019) | 0.010(0.25) | 1105 (2510127) 1.3 (33) 4.1(104) 1.5 (38) 2 (51)
0.015 (0.38) | 0.020 (0.51) | 1109.5 (25 to 241) 1.3 (33) 7.5(191) 2 (51) 6 (152)
0.035(0.89) | 0.050 (1.27) |1t023.5(25t0597) | 1.3(33) 18.3 (465) 3.8 (97) 19 (483)
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CCD Modular Zoom Optics: Inches (mm)

Appendices

Narrow Bar Width Read Range Field of View Depth of Field
1D 2D (using autofocus) | |nside Edge | Outside Edge | Inside Edge | Outside Edge
0.002 (0.05) | 0.0033 (0.08) |3.5to 7 (87 to 178) 0.9 (23) 1.62 (41) 0.1 (3) 0.3(8)
12°0.005 (0.13) | 0.0075 (0.19) |3.4t0 12 (860 304) | 0.9 (23) 2.62 (66) 0.2 (5) 1(25)
0.010 (0.25) | 0.0150 (0.38) |3.3t0 13 (830 330) | 0.9 (23) 2.77 (70) 0.4 (10) 2.5 (64)
0.020 (0.51) | 0.0300 (0.76) |4 to 14 (101 to 355) 1.03 (26) 2.96 (75) 0.6 (15) 5(127)
Narrow Bar Width Read Range Field of View Depth of Field
1D 2D (using autofocus) | nside Edge | Outside Edge | Inside Edge | Outside Edge
0.002 (0.05) | 0.0033 (0.08) | 21t05 (51 to 127) 0.78 (20) 1.53 (39) 0.2 (5) 0.4 (10)
15° | 0.005 (0.13) | 0.0075 (0.19) | 1.9 to 8.3 (48 to 210) | 0.75 (19) 2.35 (60) 0.3 (8) 1(25)
0.010 (0.25) | 0.0150 (0.38) | 1.9t0 9.5 (47 to 241) | 0.75 (19) 2.65 (67) 0.5 (13) 3(76)
0.020 (0.51) | 0.0300 (0.76) | 3t0 10.3 (76t0 261) | 1.03 (26) 2.84 (72) 0.6 (15) 4.5 (114)
Narrow Bar Width Read Range Field of View Depth of Field
1D 2D (using autofocus) | |nside Edge | Outside Edge | Inside Edge | Outside Edge
0.002 (0.05) | 0.0033 (0.08) |1 to 3 (25 to 76) 0.83 (21) 1.8 (46) 0.4 (10) 0.8 (20)
30° | 0.005 (0.13) | 0.0075 (0.19) | 1 to 6.5 (25 to 165) 0.83 (21) 3.5 (89) 0.8 (20) 1.8 (46)
0.010 (0.25) | 0.0150 (0.38) |1 to 16 (25 to 406) 0.83 (21) 8.3 (211) 2 (51) 8.5 (216)
0.020 (0.51) | 0.0300 (0.76) |2 to 32 (51 to 813) 1.3 (33) 16.4 (417) 3(76) 21.5 (546)
Narrow Bar Width Read Range Field of View Depth of Field
1D 2D (using autofocus) | nside Edge | Outside Edge | Inside Edge | Outside Edge
45 |0005(0.13)  0.0075(0.19) | 1105 (2510127) 1.3 (33) 4.1 (104) 1.5 (38) 2 (51)
0.010 (0.25) | 0.0150 (0.38) |1 to 9.5 (25 to 241) 1.3 (33) 7.5 (191) 2 (51) 6 (152)
0.020 (0.51) | 0.0300 (0.76) |11023.5(25t0597) | 1.3 (33) 18.3 (465) 3.8 (97) 19 (483)
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General Specifications

Read Ranges (cont.)

FIS Options

&

P~
ZFled of Vewx

<4——————— Read Range ———————>»

Qutside Edge

[<——— Field of View ———————>\

—

1

FIS-6801-0000G

QX Hawk, Industrial Imager, C-Mount Optic, Serial, CCD, SXGA

FIS-6801-0010G

QX Hawk, Industrial Imager, C-Mount Optic, Serial, CMOS, WVGA

FIS-6801-0500G

QX Hawk, Industrial Imager, 15 Degree Optic, Serial, CCD, SXGA

FIS-6801-0510G

QX Hawk, Industrial Imager, 15 Degree Optic, Serial, CMOS, WVGA

FIS-6801-0200G

QX Hawk, Industrial Imager, 30 Degree Optic, Serial, CCD, SXGA

FIS-6801-0210G

QX Hawk, Industrial Imager, 30 Degree Optic, Serial, CMOS, WVGA

FIS-6801-0300G

QX Hawk, Industrial Imager, 45 Degree Optic, Serial, CCD, SXGA

FIS-6801-0310G

QX Hawk, Industrial Imager, 45 Degree Optic, Serial, CMOS, WVGA

FIS-6801-0400G

QX Hawk, Industrial Imager, 12 Degree Optic, Serial, CCD, SXGA

FIS-6801-0410G

QX Hawk, Industrial Imager, 12 Degree Optic, Serial, CMOS, WVGA

FIS-6801-1000G

QX Hawk, Industrial Imager, C-Mount Optic, Ethernet, CCD, SXGA

FIS-6801-1010G

QX Hawk, Industrial Imager, C-Mount Optic, Ethernet, CMOS, WVGA

FIS-6801-1500G

QX Hawk, Industrial Imager, 15 Degree Optic, Ethernet, CCD, SXGA

FIS-6801-1510G

QX Hawk, Industrial Imager, 15 Degree Optic, Ethernet, CMOS, WVGA

FIS-6801-1200G

QX Hawk, Industrial Imager, 30 Degree Optic, Ethernet, CCD, SXGA

FIS-6801-1210G

QX Hawk, Industrial Imager, 30 Degree Optic, Ethernet, CMOS, WVGA

FIS-6801-1300G

QX Hawk, Industrial Imager, 45 Degree Optic, Ethernet, CCD, SXGA

FIS-6801-1310G

QX Hawk, Industrial Imager, 45 Degree Optic, Ethernet, CMOS, WVGA

FIS-6801-1400G

QX Hawk, Industrial Imager, 12 Degree Optic, Ethernet, CCD, SXGA

FIS-6801-1410G

QX Hawk, Industrial Imager, 12 Degree Optic, Ethernet, CMOS, WVGA
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Accessories

Appendices

Power Supplies

97-000012-03

QX Power Supply, 24V, M12 12-pin Socket, 1.3m, U.S./Euro Plug

97-000012-01

QX Power Supply, 100-240VAC, +24VDC, M12 12-pin Plug, 1.3 m, U.S./Euro

Cables, Communication Devices, Accessories

98-000143-01

Kit, Adapter Plate, QX Hawk

98-000144-01

Kit, Right Angle Mirror, QX Hawk

98-000146-01

Kit, Window Replacement, QX Hawk

98-000147-04

Kit, 12° Lens, QX Hawk

98-000147-01

Kit, 15° Lens, QX Hawk

98-000147-02

Kit, 30° Lens, QX Hawk

98-000147-03

Kit, 45° Lens, QX Hawk

98-000205-01

Kit, Glass Window with IR Coating, QX Hawk

98-000206-01

Kit, Glass Window, QX Hawk

98-000206-02

Kit, Lexan Window with Metal Bezel, QX Hawk

98-000149-01

Demo Kit, QX Hawk

98-000262-01

Kit, White LED lllumination, QX Hawk

98-92800471

Lens Extension Tube, 5mm (C-CS Mount Adapter)

98-C0O206

Lens Extension Tube Set 0.5, 1, 5, 10, 20, 40mm

98-92800571

Lens 8mm F/1.4-16, Front Thread 25.5mm P 0.5mm, 2/3" C-Mount

98-000257-01

Lens 12.5mm F/1.4-close, Front Thread 40.5mm P 0.5mm, 1" C-Mount

98-000258-01

Lens 16mm F/1.4-16, Front Thread 27mm P 0.5mm, 2/3" C-Mount

98-000259-01

Lens 25mm F/1.4-16, Front Thread 27mm P 0.5mm, 2/3" C-Mount

98-92800575

Lens 35mm F/2.1-22, Front Thread 25.5mm P 0.5mm, 2/3" C-Mount

98-92800576

Lens 50mm F/2.8-22, Front Thread 25.5mm P 0.5mm, 2/3" C-Mount

98-92800577

Lens 75mm F/3.9-32, Front Thread 25.5mm P 0.5mm, 2/3" C-Mount

98-92800311

Lens, Skylight UV Filter, 25.5mm

98-92800371

Lens, Polarizing Filter, 25.5mm, P0.5

98-000218-01

Lens Protection Housing, Standard Length (up to 48mm)

98-000226-01

Lens Protection Housing, Long (up to 72mm)

98-000103-02

Accessory, QX-1, Connection Box

61-000148-01

QX Cordset, Common, M12 12-pin Socket (Ultra-Lock) to M12 12-pin, Plug (Ultra-Lock), 3M

61-000148-02

QX Cordset, Common, M12 12-pin Socket (Screw-On) to M12 12-pin Plug (Screw-On), 3M

61-000162-01

QX Cordset, Common, M12 12-pin Socket (Ultra-Lock) to M12 12-pin,Plug (Ultra-Lock), 1M

61-000162-02

QX Cordset, Common, M12 12-pin Socket (Screw-On) to M12 12-pin Plug (Screw-On), 1M

61-000153-01

QX Cordset, Host, Serial, M12 12-pin Socket (Ultra-Lock) to DB9 Socket, 1M

61-000153-02

QX Cordset, Host, Serial, M12 12-pin Socket (Screw-On) to DB9 Socket, 1M

61-000164-01

QX Cordset, Host, Serial, M12 12-pin Socket (Ultra-Lock) to DB9 Socket, 3M

61-000164-02

QX Cordset, Host, Serial, M12 12-pin Socket (Screw-On) to DB9 Socket, 3M

61-000152-01

QX Cordset, Host, Serial, M12 12-pin Plug (Ultra-Lock) to DB9 Socket, 1M

61-000152-02

QX Cordset, Host, Serial, M12 12-pin Plug (Screw-On) to DB9 Socket, 1M

61-000165-01

QX Cordset, Host, Serial, M12 12-pin Plug (Ultra-Lock) to DB9 Socket, 3M

61-000165-02

QX Cordset, Host, Serial, M12 12-pin Plug (Screw-On) to DB9 Socket, 3M

61-000163-01

QX Cordset, Host, Ethernet, M12 8-pin Plug (Ultra-Lock) to RJ45, 3M
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General Specifications

61-000163-02

QX Cordset, Host, Ethernet, M12 8-pin Plug (Screw-On) to RJ45, 3M

61-000160-01

QX Cordset, Host, Ethernet, M12 8-pin Plug (Ultra-Lock) to RJ45, 1M

61-000160-02

QX Cordset, Host, Ethernet, M12 8-pin Plug (Screw-On) to RJ45, 1M

61-000161-01

QX Cordset, M12 12-pin Plug (Ultra-Lock) to MS-Connect 5100, 3M

61-000161-02

QX Cordset, M12 12-pin Plug (Screw-On) to MS-Connect 5100,3M

61-000172-01

QX Cordset, M12 12-pin Plug (Ultra-Lock) to M12 12-pin Socket (Ultra-Lock) to DB25 Plug

61-000158-03

QX Cordset, M12 12-pin Plug and M12 12-pin Socket to MS-Connect 210 (RS-232), 2m

61-000158-04

QX Cordset, M12 12-pin Plug and M12 12-pin Socket to MS-Connect 210 (RS-422), 2m

61-000166-01

QX Cordset, M12 12-pin Plug (Ultra-Lock) to Flying Leads, 3M

61-000166-02

QX Cordset, M12 12-pin Plug (Screw-On) to Flying Leads, 3M

61-000167-01

QX Cordset, M12 12-pin Socket (Ultra-Lock) to Flying Leads, 3M

61-000167-02

QX Cordset, M12 12-pin Socket (Screw-0n) to Flying Leads, 3M

FIS-0210-0001G | MS-Connect 210, Connectivity Box with Display

FIS-0210-0002G | MS-Connect 210, Connectivity Box

FIS-0210-0003G | MS-Connect 210, Connectivity Box with Display and Ethernet

FIS-0210-0004G | MS-Connect 210, Connectivity Box with Ethernet

98-000013-04

Relay Module, 120VAC, 3 Amp Output,Series 70,Type SM,for MS-Connect 210 + MS-890

98-000013-05

Relay Module, 240VAC, 3 Amp Outpu t,Series 70,Type SM for MS-Connect 210 + MS-890

98-000013-06

Relay Module, 24VDC, 3 Amp Output, Series 70, Type SM for MS-Connect 210

61-000207-01

QX Cordset, Smart Series Light to QX-1, ON/OFF

61-000218-01

QX Cordset, Smart Series Light to QX-1, Strobe, NPN

61-000166-01

QX Cordset, M12 12-pin Plug (Ultra-Lock) to Flying Leads, 3M

61-000167-01

QX Cordset, M12 12-pin Socket (Ultra-Lock) to Flying Leads, 3M

20-610024-01

Trigger Conn, 4-pin Plug (Screw Terminal and Field-Wireable for Custom Wiring IB-131)

98-000037-01

Kit, Mounting Arm Extension, All Readers, 6 inch

98-000054-01

Kit, Mounting Stand Base Plate

98-000016-01

Kit, Mounting Arm/Adapter, MS-820/QX-830/QX-870, 6 inch

99-000056-01

Accessory, Bracket, Smart Series DOAL 50 to QX Hawk

99-000058-01

Accessory, Bracket, Smart Series DOAL 75 to QX Hawk

99-000060-01

Accessory, Bracket, Smart Series DOAL 100 to QX Hawk

99-000061-01

Accessory, Bracket, Smart Series DOAL to C-Mount QX Hawk

99-000050-01

Accessory, Bracket, Smart Series R-100 to QX Hawk

99-000052-01

Accessory, Bracket, Smart Series R-60/70 to QX Hawk

99-000049-01

Accessory, Bracket, Smart Series R-100 to C-Mount QX Hawk

99-000051-01

Accessory, Bracket, Smart Series R-60/70 to C-mount QX Hawk

98-000148-01

Kit, L-Bracket, QX Series

Object Detectors

99-000020-01

QX Photo Sensor, M12 4-pin Plug, NPN, Dark Off, 2m

99-000020-02

QX Photo Sensor, M12 4-pin Plug, NPN, Dark On, 2m

Documentation

37-000010-01

‘ Microscan Tools Drive: Software, Documentation, Links to Microscan website
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Appendices

Appendix B — Electrical Specifications

1 CMOS Power Requirement: 5-28VDC, 200 mV p-p max ripple, 135 mA at 24VDC (typ.)
() CCD Power Requirement: 5-28VDC, 200 mV p-p max ripple, 170 mA at 24VDC (typ.)

QX Hawk Connectors

A is a serial M12 12-pin plug. It is the same for all
models of the QX Hawk.

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

Output 2
| 3 Default
1

New Master 4

2 Power

Output1 §
0 RS-232
Output 3 6 (Host) TxD
1 Trigger
Ground 7
12
Input Common 8 9 RS-232 (Host) RxD

Output Common

A (All Models) M12 12-pin Plug

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

Continued next page
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Electrical Specifications

QX Hawk Connectors and Pinouts (continued)

RS-422/485 RXD (-)

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

1 Trigger
o 9(
0
Y\ 49 RS-232 RXD/

Ground 7

RS-422/485 =
RXD (4) O—ﬂ/ RS-232 CTS
o, /7\
2 power
RS-422/485 5
TxD (+)

Input 1 4 1‘1 3 Terminated
RS-422/485 TxD (-)

B (Serial) 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
11 Port 3 422/485 TxD (-) Gray/Pink
12 Port 3 422/485 RxD (-) Red/Blue
A-12

7 Terminated

1
Terminated

Terminated

3 Terminated

B (Ethernet) M12 8-pin Socket

hel
5

Function

Terminated

Terminated

Terminated

TX (=)

RX (+)

TX (+)

Terminated

XN OO DW N

RX(-)
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Appendices
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 Hawk imager,
but they do not have explicit pin assignments. The QX-1 connectors take on the communications
and power roles that are assigned to them.

Trigger 4

Ground 3% 1 +10-28V

1 | +10-28V
Trigger / New Master /
2 Input 1 Common
2 Trigger/New Master / Input 1 Common P
X-1 Tri c ¢ 3 | Ground
QX-1Trigger Connector 4 | Trigger

4-pin Socket

Power Switch

Trigger Switch

—— COMMH/0
——- POWER

QX-1 Wiring Diagram

----- TRIGGER

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 imagers 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 imager has optoisolated outputs that can transfer signals from the imager 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

Host
Camera

+V
Output 1 %
4 & # Input
6 —
_‘r_,"(f|?
+V
J’—‘,—/ oulpt 2 .% # Input
—
_"'_'X:'It
+V
Output 3 %
2 » Input
6 —
34l
t Output Common GND

NPN Output for External Load

Camera

Output 1
é Load |—
I

Output 2 7
g :

& L Output 3 @_.
__ﬁlt’ +

Output Common T -
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PNP Output for Host Input

Camera

Output 1
& p

Appendices

Host

+V

E—

Output 2
O

» Input

Output 3
O

» Input

—_—

llllIZiulpuut Common

» Input
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PNP Output for External Load

Camera
| | Output 1
—( g(. { Load
';’»"IT_(
W T J\OUmLItQ
— g(. Q> Load . ]
5
—{ T—o—o
b T J\OUmu‘tS
E—" g(' u! by LOad .
4
¢ T—()—T =
| Output Common | +
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Optoisolated Inputs

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.

N P N NPN Source

+V

Camera

——

|_| Trigger
CLC > & -1

New Master

4—.}1_/«%

'Input1 1 %

4 +—] CLC 4 4
h 4
>‘\“¢1r T %
A L 2

| Input Common q GND

CLC = Current Limiting Circuit
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PNP Source

PNP
Rl
Camera
——
[ ] Tril
D, : CLC O =
L1
"y Y
WA
+—P— *
N New Master P_
q & CLC - q
A 4
NE T % i
+—— L
Input 1
4 —1 CLC {- s q
v
NE T % %
+— -
Input Commeon GND

CLC = Current Limiting Circuit
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Output Wiring

M12 12-pin plug

flying lead cordset Terminal Strip Light Stack

v

Qutput 1 Pin 5 Gray & Red Beacon

Qutput 2 Pin 11 ———— Gray/Pink & Amber Beacon

Qutput3 Pin6 Pink & Green Beacon

24V+ Pin2 Brown/‘ 24v+
Input Common Pin 8 —————  Red
New Master Pin 4 Yellow L L] Normally Open

Momentary
Push Button
(New Master)

Output Common Pin 12 ——— BIUEIV ®
Ground Pin 7 ——— Blue
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Ground and Shield Considerations

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
= —a — : | s ETHERNET RS212 /422455
o oxhawk  SHE—= S 232/ :
e R5232/422/489
FCB
MACHINE 7177 MACHINE

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

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, imager, and their
power supplies are connected to a common earth ground.
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Expected Power and Ground Connections for Proper Operation

SCANNER INTERFACE

ILF_| = In Line Filtering
E = Shunt Filtering

ILF

ILF

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

POWER 2-TERMIHAL

POWER
RETURH SUPPLY I
EARTH
{local to power source, connected CHASSIS.GHD

SF

to "RETURH™ at main power panel)

COMM SGHLS

{SIGHAL.GHD}

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

Notes:

G

SF

ILF
L T

ILF

u v
v 13

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.
0 “2-Terminal Power Supply” must still provide an “Earth” connection to the imager.

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

QX Hawk Industrial Imager User Manual
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Flying Lead Cordset Pinouts

Appendix D — Flying Lead Cordset Pinouts

Microscan offers two flying lead cordsets for use in QX Hawk configurations:

[1 61-000166-01 (Plug, Ultra-Lock version) or 61-000166-02 (Plug, Screw-On version)
[161-000167-01 (Socket, Ultra-Lock version) or 61-000167-02 (Socket, Screw-On version)
The diagrams below show the correspondence of wire colors to pins.

61-000166-XX — M12 12-Pin Plug to Flying Leads
61-000166-XX connects to QX Hawk Connector B (serial) and QX-1 Connector 2.

N — O

SO 0O SO~ On s 0 D —

—— WHITE
——BROWN
GREEN
——YELLOW
GREY
—PINK
——BLUE
——RED
——BLACK
——VIOLET
GREY-PINK
——RED-BLUE

(300050 )

100+20

61-000167-XX —M12 12-Pin Socket to Flying Leads
61-000167-XX connects to QX Hawk Connector A and QX-1 Connectors 1 and 3.

SO CO o n s QoM —~|

N —=O

WHITE
BROWN
GREEN
YELLOW
GREY
PINK

BLUE

RED
BLACK
VIOLET
GREY-PINK
RED-BLUE

-

( 3000450 )

10020 ﬂ——-

=
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Appendix E — Serial Commands

Note: For a list of utility commands such as defaults, read rate requests, device control
options, and imager status requests, see Serial Utility Commands.

[Communication

RS-232 A <K100,baud rate,parity,stop bits,data bits>

RS-232B <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,|P address mode>

Ethernet TCP Ports

<K127,TCP Port 1, TCP Port 2>

Search and Configure Mode

<K128,ESP Search and Configure Mode>

EtherNet/IP

<K129,status>

RS-232 A Data Type

<K130,symbol data output,extended data,diagnostic output,
external source processing mode>

RS-232 B Data Type

<K131,symbol data output,extended data,diagnostic output,
external source processing mode>

RS-422 Data Type

<K132,symbol data output,extended data,diagnostic output,
external source processing mode>

Ethernet TCP Port 1 Data Type

<K133,symbol data output,extended data,diagnostic output,
external source processing mode>

Ethernet TCP Port 2 Data Type

<K134,symbol data output,extended data,diagnostic output,
external source processing mode>

EtherNet/IP Port 1

<K136,symbol data output,extended data,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>

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.>

|Rread Cycle

Trigger Mode / Trigger Filter Duration

<K?200,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,number before output>

Multisymbol

<K222,number of symbols,multisymbol separator>

Serial Trigger Start Character

QX Hawk Industrial Imager User Manual
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Serial Trigger Stop Character

<K230,stop character>

Capture Mode

<K241,mode,number of captures,rapid capture mode>

Capture Time

<K242 time before first capture,time between 1-2,time between
2-3,time between 3-4,time between 4-5,time between 5-6,time
between 6-7,time between 7-8>

Store No Read Image

<K244,image storage type,image storage mode>

Image Processing Timeout

<K245,image processing timeout>

Number of Symbols in Field of View

<K518,number of symbols in field of view>

[symbologies

Composite

<K453,symbology status,separator status,separator>

Aztec

<K458,status>

Micro QR Code

<K459,status>

Postal Symbologies

<K460,postal type,POSTNET status,PLANET status,USPS4CB
status,POSTNET allow B and B’ fields,Australia Post Allow 0 FCC>

<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 status,range mode
status>

UPC/EAN

<K473,UPC status,EAN status,supplemental status,separator status,
separator character,supplemental type,UPC-E as UPC-A>

Code 128 / EAN 128

<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>

Code 93 <K475,status,fixed symbol length status,fixed symbol length>

PDF417 <K476,status,unused,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,background>
<K479,ECC 200 status,ECC 000 status,ECC 050 status,ECC

Data Matrix 080 status,ECC 100 status,ECC 140 status,ECC 120 status,
ECC 130 status>

QR Code <K480,status>

BC412 <K481,status,check character output status,fixed symbol length

status,fixed symbol length>

DataBar-14 (GS1 DataBar)

<K482,status>

DataBar Limited (GS1 DataBar)

<K483,status>

DataBar Expanded (GS1 DataBar)

<K484,status,fixed symbol length status,fixed symbol length>

MicroPDF417

A-24
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|vo Parameters

Calibration Options

<K529,gain,shutter speed,focus position,symbol type,window of
interest framing,window of interest margin,unused>

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>

Symbol Data Output

<K705,symbol data output status,when to output symbol data>

Read Duration Output

<K706,status,separator>

No Read Message

<K714,status,message>

Input 1

<K730,mode,active state>

Frame Information

<K734,output frame number,output coordinates>

ISO/IEC 16022 Parameter LED Configuration

<K737,unused,|ISO/IEC 16022 parameter>

Green Flash LED

<K750,green flash LED status,targeting status,green flash duration>

Status Indicators

<K751,comm,bar graph,l/O 1,1/0 2>

EZ Trax Output

<K757,status,comm port,image mode,image format,JPEG quality,
object info output,grade output>

Database Identifier Output

<K759,status,separator character>

EZ Button

<K770,global status,default on power-on,load configuration database,
save for power-on>

EZ Button Modes

<K771,single beep,two beeps,three beeps,four beeps>

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,unused,service unit>

Diagnostics Output 2

<K791,unused,service unit>

Diagnostics Output 3

<K792,unused,service unit>

Symbol Quality Output 1

<K800,output on symbol contrast,symbol contrast threshold,output
on print growth,print growth threshold,output on axial non-uniformity,
axial non-uniformity threshold,output on unused ECC,unused
ECC threshold>

Symbol Quality Output 2

<K801,output on symbol contrast,symbol contrast threshold,output
on print growth,print growth threshold,output on axial non-uniformity,
axial non-uniformity threshold,output on unused ECC,unused
ECC threshold>

Symbol Quality Output 3

<K802,output on symbol contrast,symbol contrast threshold,output
on print growth, print growth threshold,output on axial non-uniformity,
axial non-uniformity threshold,output on unused ECC,unused
ECC threshold>

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

QX Hawk Industrial Imager User Manual
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Isymbol Quality

Global Symbol Quality Output

<K708,quality output separator,output mode>

Data Matrix ISO/IEC 16022 Parameters

<K709,symbol contrast,print growth,axial non-uniformity,unused ECC>

Data Matrix Grading

<K710,percent cell damage,total read time,capture time,locate
time,decode time,pixels per element,ECC level,matrix size,quiet
zone,symbol angle>

[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>

Un-Delimited Serial Start Character

<K?229,start character value>

Un-Delimited Serial Stop Character

<K230,stop character value>

Master Symbol

<K231,index,master symbol data>

Match Replace

<K735,status,replacement string>

Mismatch Replace

<K736,status,replacement string>

[Diagnostics

Time Since Reset (Read-only)

<K407,hours,minutes> (returns: hours,minutes)

Service Message

<K409,status,service message,threshold,resolution>

User-Defined Name

<K412,user-defined name>

|camera Setup

Window of Interest

<K516,row pointer,column pointer,row depth,column width>

Focus Distance

<K525,focal distance,distance units,lens type>

lllumination (Standard QX Hawk Only)

<K539,mode,intensity>

Camera Settings

<K541,shutter speed,gain>

Sub-Sampling

<K542,sub-sampling>

Morphological Pre-Processing

<K550,status>

Morphological Operations

<K551,unused,operation,size>

External lllumination Mode

<K553,mode>

|configuration Database

Number of Active Indexes

<K252,number of active indexes,sort database>

Configuration Database (CMOS)

<K255,index,shutter speed,gain,focal distance,sub-sampling,row
pointer,column pointer,row depth,column width,symbol type,morphology
operation,morphology size>

Configuration Database (CCD)

<K255,index,shutter speed,gain,focal distance,unused,row pointer,
column pointer,row depth,column width,symbol type,morphology
operation,morphology size>

Save Current Settings to Configuration
Database

<K255+,index>

Load Current Settings from Configuration

Database

<K255-,index>

Request Database Index Setting

<K2557?,index>

Request All Database Settings

<K255?7>

Database Mode
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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>

<K 744 filter number,symbology type,length,wildcard,placeholder,
data,unused,database index>

Number of Filters <K745,number of filters>

Output Filter Configuration
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Serial Command Format

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.

[0 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)

Microscan’s serial configuration commands begin with a single “K” character followed 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.
[0 <Z> initializes the imager’'s memory and saves for power-on.
[0 <A> initializes the imager’'s memory but does not save for power-on.

For example, to enable UPC and save the change for power-on, send <K473,1><Z>.

To change Baud Rate and reset without saving changes for power-on, send
<K100,3><A>.

Serial Configuration Command Conventions
[0 All command fields (except the last) must be followed by a comma (without a space).

[1NULL 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.

[1If 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>.

Concatenating Configuration Commands

Commands can be concatenated (added together) in a single string. For example,
<K145,1><K220,1><K450,1><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.
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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 <K142?> 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 Hawk
functions. Detailed descriptions of command parameters are available in 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,|P address,subnet,gateway,|P address mode>

Ethernet TCP Ports

<K127,TCP Port 1,TCP Port 2>

Search and Configure Mode

<K128,ESP Search and Configure Mode>

EtherNet/IP

<K129,status>

RS-232 A Data Type

<K130,symbol data output,extended data,diagnostic output,
external source processing mode>

RS-232 B Data Type

<K131,symbol data output,extended data,diagnostic output,
external source processing mode>

RS-422 Data Type

<K132,symbol data output,extended data,diagnostic output,
external source processing mode>

Ethernet TCP Port 1 Data Type

<K133,symbol data output,extended data,diagnostic output,
external source processing mode>

Ethernet TCP Port 2 Data Type

<K134,symbol data output,extended data,diagnostic output,
external source processing mode>

EtherNet/IP Port 1

<K136,symbol data output,extended data,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

<K 160,protocol,address>

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-30

1=1200 2 =2400
4 = 9600 5=19.2K
7=57.6K 8 = 115.2K
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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=0ne

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=0ne

Options: 0=0ne 1=Two
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Data Bits (RS-232 B)
Serial Cmd: <K101,status,baud rate,parity,stop bits,data bits>

Default: 1= Eight
Options: 0 = Seven 1 = Eight
RS-422

Status (RS-422)

Serial Cmd: <K102,status,baud rate,parity,stop bits,data bits>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Baud Rate (RS-422)
Serial Cmd: <K102,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-422)

Serial Cmd: <K102,status,baud rate,parity,stop bits,data bits>

Default: 0 =None

Options: 0 = None 1=Even 2=0dd
Stop Bits (RS-422)

Serial Cmd: <K102,status,baud rate,parity,stop bits,data bits>
Default: 0=0ne

Options: 0=0ne 1="Two

Data Bits (RS-422)

Serial Cmd: <K102,status,baud rate,parity,stop bits,data bits>

Default: 1 = Eight
Options: 0 = Seven 1= Eight
Ethernet

Status (Ethernet)

Serial Cmd: <K126,status,IP address,subnet,gateway,|P address mode>
Default: 1 = Enabled
Options: 0 = Disabled 1 =Enabled
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IP Address (Ethernet)

Serial Cmd: <K126,status,IP address,subnet,gateway,|P address mode>
Default: 192.168.0.100

Options: 0.0.0.0 — 255.255.255.255

Subnet (Ethernet)

Serial Cmd: <K126,status,IP address,subnet,gateway,|P address mode>
Default: 255.255.0.0

Options: 0.0.0.0 — 255.255.255.255

Gateway (Ethernet)

Serial Cmd: <K126,status,|P address,subnet,gateway,IP address mode>
Default: 0.0.0.0

Options: 0.0.0.0 — 255.255.255.255

IP Address Mode (Ethernet)

Serial Cmd: <K126,status,|P address,subnet,gateway,|P address mode>
Default: 0 = Static

Options: 0 = Static 1 =DHCP

Ethernet TCP Ports

TCP Port 1 (Ethernet TCP Ports)

Serial Cmd: <K127,TCP Port 1,TCP Port 2>

Default: 2001

Options: 1024 — 65535

TCP Port 2 (Ethernet TCP Ports)

Serial Cmd: <K127,TCP Port 1,TCP Port 2>

Default: 2003

Options: 1024 - 65535

RS-232 A Data Type

Symbol Data Output (RS-232 A Data Type)

Serial Cmd: <K130,symbol data output,extended data,diagnostic output,external
source processing mode>
Default: 1 = Enabled

Options: 0 = Disabled 1 =Enabled
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Extended Data (RS-232 A Data Type)

Serial Cmd: <K130,symbol data output,extended data,diagnostic output,external
source processing mode>

Default: 1 =Enabled
Options: 0 = Disabled 1 =Enabled

Diagnostic Output (RS-232 A Data Type)

Serial Cmd: <K130,symbol data output,extended data,diagnostic output,external
source processing mode>

Default: 1 =Enabled
Options: 0 = Disabled 1 =Enabled

External Source Processing Mode (RS-232 A Data Type)

Serial Cmd: <K130,symbol data output,extended data,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 Data Type)

Serial Cmd: <K131,symbol data output,extended data,diagnostic output,external
source processing mode>

Default: 1 =Enabled
Options: 0 = Disabled 1 =Enabled

Extended Data (RS-232 B Data Type)

Serial Cmd: <K131,symbol data output,extended data,diagnostic output,external
source processing mode>

Default: 1 =Enabled
Options: 0 = Disabled 1 =Enabled

Diagnostic Output (RS-232 B Data Type)

Serial Cmd: <K131,symbol data output,extended data,diagnostic output,external
source processing mode>

Default: 1 =Enabled
Options: 0 = Disabled 1 =Enabled

External Source Processing Mode (RS-232 B Data Type)

Serial Cmd: <K131,symbol data output,extended data,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 Data Type)

Serial Cmd: <K132,symbol data output,extended data,diagnostic output,external
source processing mode>

Default: 1 =Enabled
Options: 0 = Disabled 1 =Enabled

Extended Data (RS-422 Data Type)

Serial Cmd: <K132,symbol data output,extended data,diagnostic output,external
source processing mode>

Default: 1 =Enabled
Options: 0 = Disabled 1 =Enabled

Diagnostic Output (RS-422 Data Type)

Serial Cmd: <K132,symbol data output,extended data,diagnostic output,external
source processing mode>

Default: 1 =Enabled
Options: 0 = Disabled 1 =Enabled

External Source Processing Mode (RS-422 Data Type)

Serial Cmd: <K132,symbol data output,extended data,diagnostic output,external
source processing mode>

Default: 1 =Command
Options: 0 = Disabled 1 =Command 2 = Data

Ethernet TCP Port 1 Data Type
Symbol Data Output (Ethernet TCP Port 1 Data Type)

Serial Cmd: <K133,symbol data output,extended data,diagnostic output,external
source processing mode>

Default: 1=Enabled
Options: 0 = Disabled 1 =Enabled

Extended Data (Ethernet TCP Port 1 Data Type)

Serial Cmd: <K133,symbol data output,extended data,diagnostic output,external
source processing mode>

Default: 1 =Enabled
Options: 0 = Disabled 1 =Enabled
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Diagnostic Output (Ethernet TCP Port 1 Data Type)

Serial Cmd: <K133,symbol data output,extended data,diagnostic output,external
source processing mode>

Default: 1 =Enabled
Options: 0 = Disabled 1 =Enabled

External Source Processing Mode (Ethernet TCP Port 1 Data Type)

Serial Cmd: <K133,symbol data output,extended data,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 Data Type)

Serial Cmd: <K134,symbol data output,extended data,diagnostic output,external
source processing mode>

Default: 1 =Enabled
Options: 0 = Disabled 1 =Enabled

Extended Data (Ethernet TCP Port 2 Data Type)

Serial Cmd: <K134,symbol data output,extended data,diagnostic output,external
source processing mode>

Default: 1 =Enabled
Options: 0 = Disabled 1 =Enabled

Diagnostic Output (Ethernet TCP Port 2 Data Type)

Serial Cmd: <K134,symbol data output,extended data,diagnostic output,external
source processing mode>

Default: 1 =Enabled
Options: 0 = Disabled 1 = Enabled
External Source Processing Mode (Ethernet TCP Port 2 Data Type)

Serial Cmd: <K134,symbol data output,extended data,diagnostic output,external
source processing mode>

Default: 1 =Command
Options: 0 = Disabled 1 =Command 2 = Data
Preamble

Status (Preamble)

Serial Cmd: <K141,status,preamble character(s)>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled
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Preamble Characters (Preamble)
Serial Cmd: <K141,status,preamble character(s)>

Default: CR (0x0D)
Options: 1 -4 ASCII characters
Postamble

Status (Postamble)

Serial Cmd: <K142,status,postamble character(s)>
Default: 1 =Enabled

Options: 0 = Disabled 1 = Enabled
Postamble Characters (Postamble)

Serial Cmd: <K142,status,postamble character(s)>
Default: CR LF (OxOD 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,REQ,STX,ETX,ACK,NAK Defaults (ACK/NAK Options)

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,REQ,STX,ETX,ACK,NAK Defaults (Polling Mode Options)

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 imager as hex pairs (see Appendix G, ASCII Table, for conversions).

Serial Cmd Format: <Knnnh,00-FF>

To enter ASCI! 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 (Protocol Selection)
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 (Protocol Selection)
Serial Cmd: <K160,protocol,address,protocol port>
Default: 1
Options: 1-50
1 = Poll address 0x1C, select address 0x1D
2 = Poll address 0x1E, select address Ox1F

50 = Poll address Ox7E, select address Ox7F
Protocol Port (Protocol Selection)

Serial Cmd: <K160,protocol,address,protocol port>
Default: 0
Options: 0-1
0 = Main RS-232 on QX Hawk Connector A
1 = RS-422/485 on QX Hawk Connector B

External Data Routing
Mode (External Data Routing)

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 (External Data Routing)

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 Hawk Connector A
Options: 0 = RS-232 on QX Hawk Connector A
1 = RS-232 on QX Hawk Connector B
2 = RS-422 on QX Hawk Connector B
4 = Ethernet TCP Port 1
5 = Ethernet TCP Port 2
6 = EtherNet/IP
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Ambles to Source (External Data Routing)

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 (External Data Routing)

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 (External Data Routing)

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 (External Data Routing)

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 (External Data Routing)

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 (Array Communication Modes)

Serial Cmd: <K162,mode,source,daisy chain i.d. status,daisy chain i.d.>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Daisy Chain

A-40 QX Hawk Industrial Imager User Manual



Appendices

Source (Array Communication Modes)
Serial Cmd: <K162,mode,source,daisy chain i.d. status,daisy chain i.d.>
Default: 1 =RS-232 on QX Hawk Connector B
Options: 0 = RS-232 on QX Hawk Connector A
1 =RS-232 on QX Hawk Connector B
2 = RS-422 on QX Hawk Connector B
4 = Ethernet TCP Port 1
5 = Ethernet TCP Port 2

Daisy Chain ID Status (Array Communication Modes)

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 (Array Communication Modes)

Serial Cmd: <K162,mode,source,daisy chain i.d. status,daisy chain i.d.>
Default: 1/
Options: One or two ASCII characters.

QX Hawk Industrial Imager User Manual A-41



Serial Commands

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,number before output>

Multisymbol

<K222,number of symbols,multisymbol separator>

Serial Trigger Start Character

<K229,start character>

Serial Trigger Stop Character

<K230,stop character>

Capture Mode

<K241,mode,number of captures,rapid capture mode>

Capture Time

<K242 time before first capture,time between 1-2,time between
2-3,time between 3-4,time between 4-5,time between 5-6,time
between 6-7,time between 7-8>

Store No Read Image

<K244,image storage type,image storage mode>

Image Processing Timeout

<K245,image processing timeout>

Number of Symbols in Field of View

Trigger Mode / Filter Duration

<K518,number of symbols in field of view>

Trigger Mode (Trigger Mode / Filter Duration)

<K200,trigger mode,leading edge trigger filter,trailing edge trigger filter>

Serial Cmd:
Default: 0 = Continuous Read
Options: 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 (Trigger Mode / Filter Duration)

Serial Cmd: <K200,trigger mode,leading edge trigger filter,trailing edge trigger filter>
Default: 313 (~10 ms)
Options: 1 to 65535 (x 32.0 ps)

Trailing Edge Trigger Filter (Trigger Mode / Filter Duration)

Serial Cmd: <K200,trigger mode,leading edge trigger filter,trailing edge trigger filter>
Default: 313 (~10 ms)
Options: 1 to 65535 (x 32.0 ps)

Serial Trigger Character (Delimited)

Serial Cmd: <K201,serial trigger character>

Default: Space (0x20)

Options: Any 7-bit ASCII character
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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 (End of Read Cycle)

Serial Cmd: <K220,end of read cycle mode,read cycle timeout>
Default: 0 = Timeout
Options: 0 = Timeout

1 = New Trigger

2 = Timeout or New Trigger

3 = Last Frame

4 = Last Frame or New Trigger

Read Cycle Timeout (End of Read Cycle)
Serial Cmd: <K220,end of read cycle,read cycle timeout>

Default: 100 (x10 ms = 1 second)

Options: 1 to 65535

Decodes Before Output

Serial Cmd: <K221,decodes before output,mode>
Default: 1

Options: 1to 255

Mode (Decodes Before Output)

Serial Cmd: <K221,decodes before output,mode>
Default: 0 = Non-Consecutive

Options: 0 = Non-Consecutive 1 = Consecutive
Multisymbol

Number of Symbols (Multisymbol)

Serial Cmd: <K222,number of symbols,multisymbol separator>
Default: 1

Options: 1to 100

Multisymbol Separator (Multisymbol)

Serial Cmd: <K222,number of symbols,multisymbol separator>
Default: , (comma)

Options: Any 7-bit ASCII character
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Serial 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.
Serial 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.
Image Processing Timeout

Serial Cmd: <K245,processing timeout>
Default: 200 (0.2 seconds)
Options: 1to 65535
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Symbologies
Composite <K453,symbology status,separator status,separator>
Aztec <K458,status>

Micro QR Code

<K459,status>

Postal Symbologies

<K460,postal type, POSTNET status,PLANET status,USPS4CB
status,POSTNET allow B and B’ fields,Australia Post Allow 0 FCC>

<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 status,range mode
status>

UPC/EAN

<K473,UPC status,EAN status,supplemental status,separator status,
separator character,supplemental type,UPC-E as UPC-A>

Code 128 / EAN 128

<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>

Code 93 <K475,status,fixed symbol length status,fixed symbol length>

PDF417 <K476,status,unused,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,background>
<K479,ECC 200 status,ECC 000 status,ECC 050 status,ECC

Data Matrix 080 status,ECC 100 status,ECC 140 status,ECC 120 status,
ECC 130 status>

QR Code <K480,status>

BCA412 <K481,status,check character output status,fixed symbol length

status,fixed symbol length>

DataBar-14 (GS1 DataBar)

<K482,status>

DataBar Limited (GS1 DataBar)

<K483,status>

DataBar Expanded (GS1 DataBar)

<K484,status,fixed symbol length status,fixed symbol length>

MicroPDF417

Composite

Symbology Status (Composite)

Serial Cmd:
Default: 0 = Disabled
Options: 0 = Disabled

Separator Status (Composite)
<K453,symbology status,separator status,separator>

Serial Cmd:
Default: 0 = Disabled
Options: 0 = Disabled
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1 = Enabled 2 = Required

1 = Enabled
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Separator (Composite)

Serial Cmd: <K453,symbology status,separator status,separator>
Default: , (comma)

Options: Any 7-bit ASCII character

Code 39

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: 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

Large Intercharacter Gap (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

Fixed Symbol Length 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
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Fixed Symbol Length (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: 10
Options: 1to 128

Full ASCII Set (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

Codabar
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

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

Start/Stop 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: 1 =Enabled
Options: 0 = Disabled 1 =Enabled

Large Intercharacter Gap (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
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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: 1to128

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)
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
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: 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
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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: <K472,status,check character status,check character output,symbol length
#1,symbol length #2,guard bar status,range mode status>

Default: 16
Options: Oto 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: Oto 128

Guard Bar Status (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: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Range Mode Status (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: 1 =Enabled

Options: 0 = Disabled 1 =Enabled
UPC/EAN

UPC 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: 3 = Both Standard and Edge-to-Edge
Options: 0 = Disabled
1 = Standard

2 = Edge-to-Edge
3 = Both Standard and Edge-to-Edge
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EAN 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: 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: <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

Separator Character (UPC/EAN)

Serial Cmd: <K473,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
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Code 128 / 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: 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: <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: 10

Options: 1to128
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
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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:  <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: , (comma)
Options: Any 7-bit ASCII character

Application Record Brackets (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 Padding (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

Separation Factor (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 = Normal
Options: 0 = Normal

1 = High

2 = Highest
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Code 93
Status (Code 93)
Serial Cmd: <K475,status,fixed symbol length status,symbol length>

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 93)
Serial Cmd: <K475,status,fixed symbol length status,symbol length>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled
Symbol Length (Code 93)
Serial Cmd: <K475,status,fixed symbol length status,symbol length>
Default: 10
Options: 1to 128

PDF417
Status (PDF417)

Serial Cmd: <K476,status,unused,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 Status (PDF417)

Serial Cmd: <K476,status,unused,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: <K476,status,unused,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: <K476,status,unused,fixed symbol length status,fixed symbol
length,unused,decode at end of read cycle>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled
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Pharmacode
Status (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: <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 (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

Minimum Bars (Pharmacode)

Serial Cmd: <K477,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: <K477,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: <K477,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: <K477,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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DataBar-14 (GS1 DataBar)

Serial Cmd: <K482,status>

Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled
DataBar Limited (GS1 DataBar)

Serial Cmd: <K483,status>

Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled
DataBar Expanded (GS1 DataBar)

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; GS1 DataBar)

Serial Cmd: <K484,status,fixed symbol length status,fixed symbol length>
Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled

Fixed Symbol Length (DataBar Expanded; GS1 DataBar)

Serial Cmd:  <K484,status,fixed symbol length status,fixed symbol length>
Default: 14

Options: lto74

MicroPDF417

Serial Cmd: <K485,status,unused,fixed symbol length status,fixed symbol length>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Fixed Symbol Length Status (MicroPDF417)

Serial Cmd:  <K485,status,fixed symbol length status,fixed symbol length>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Fixed Symbol Length (MicroPDF417)

Serial Cmd:  <K485,status,fixed symbol length status,fixed symbol length>
Options: 1to 366
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/O Parameters

Calibration Options

<K529,gain,shutter speed,focus position,symbol type,window of
interest framing,window of interest margin,unused>

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>

Symbol Data Output

<K705,symbol data output status,when to output symbol data>

Read Duration Output

<K706,status,separator>

No Read Message

<K714,status,message>

Input 1

<K730,mode,active state>

Frame Information

<K734,output frame number,output coordinates>

ISO/IEC 16022 Parameter LED Configuration

<K737,unused,ISO/IEC 16022 parameter>

Green Flash LED

<K750,green flash LED status,targeting status,green flash duration>

Status Indicators

<K751,comm,bar graph,l/O 1,1/0 2>

EZ Trax Output

<K757,status,comm port,image mode,image format,JPEG quality,
object info output,grade output>

Database Identifier Output

<K759,status,separator character>

EZ Button

<K770,global status,default on power-on,load configuration database,
save for power-on>

EZ Button Modes

<K771,single beep,two beeps,three beeps,four beeps>

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,unused,service unit>

Diagnostics Output 2

<K791,unused,service unit>

Diagnostics Output 3

<K792,unused,service unit>

Symbol Quality Output 1

<K800,output on symbol contrast,symbol contrast threshold,output
on print growth,print growth threshold,output on axial non-uniformity,
axial non-uniformity threshold,output on unused ECC,unused
ECC threshold>

Symbol Quality Output 2

<K801,output on symbol contrast,symbol contrast threshold,output
on print growth,print growth threshold,output on axial non-uniformity,
axial non-uniformity threshold,output on unused ECC,unused
ECC threshold>

Symbol Quality Output 3

<K802,output on symbol contrast,symbol contrast threshold,output
on print growth,print growth threshold,output on axial non-uniformity,
axial non-uniformity threshold,output on unused ECC,unused
ECC threshold>

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
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Serial Verification
Serial Command Echo Status (Serial Verification)

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 Verification)

Serial Cmd: <K701,serial command echo status,serial command beep status,
control/hex output>

Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Control/Hex Output (Serial Verification)
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 (Quality Output)

Serial Cmd: <K704,separator,decodes per trigger status>
Default: , (comma)

Options: Any 7-bit ASCII character

Decodes per Trigger Status (Quality Output)

Serial Cmd: <K704,separator,decodes per trigger status>
Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled
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Symbol Data Output
Symbol Data Output Status (Symbol Data Output)
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 (Symbol Data Output)
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 (Symbol Data Output)
Serial Cmd: <K705,symbol data output status,when to output,symbology ID output

status>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled (AIM-Defined ID) 2 = Readable ID

Read Duration Output

Read Duration Output Status (Read Duration Output)

Serial Cmd: <K706,status,separator>

Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled

Read Duration Output Separator (Read Duration Output)

Serial Cmd: <K706,status,separator>

Default: Space (0x20)

Options: Any 7-bit ASCII character

No Read Message

No Read Message Status (No Read Message)

Serial Cmd: <K714,No Read message status,No Read message>
Default: 1 =Enabled

Options: 0 = Disabled 1 = Enabled

No Read Message (No Read Message)

Serial Cmd: <K714,no read message status,No Read message>
Default: NOREAD

Options: Any valid ASCII string up to 128 characters
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Input 1
Status (Input 1)
Serial Cmd: <K730,status,active state>
Default: 0 = Disabled
Options: 0 = Disabled
1 = Reset Counts
2 = Unlatch Output
Active State (Input 1)
Serial Cmd: <K730,status,active state>
Default: 0 = Active Open
Options: 0 = Active Open 1 = Active Closed

Green Flash LED (Standard QX Hawk Only)

Green Flash Mode (Green Flash LED)

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 (Green Flash LED)

Serial Cmd: <K750,green flash mode,unused,green flash duration>
Default: 100 (1 second)

Options: 0 to 65535 (in 10 ms increments)

Status Indicators
Status (Status Indicators)
Serial Cmd: <K751,status,bar graph,l/O 1,1/0 2>
Default: 1 = PHY Activity
Options: 0 = Disabled

1 = PHY Activity

2 = Protocol Activity
Bar Graph (Status Indicators)
Serial Cmd: <K751,status,bar graph,l/O 1,I/0 2>
Default: 1 = Read Rate / Good Read
Options: 0 = Disabled

1 = Read Rate / Good Read

2 = Symbol Grade
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I/O 1 (Status Indicators)
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
I/O 2 (Status Indicators)
Serial Cmd: <K751,status,bar graph,l/O 1,1/0 2>
Default: 2 = Input Active
Options: 0 = Disabled
1 = Output Active
2 = Input Active
Database Identifier Output
Status (Database Identifier Output)
Serial Cmd: <K759,status,separator>
Default: 0 = Disabed
Options: 0 = Disabled 1 = Enabled
Separator (Database Identifier Output)
Serial Cmd: <K759,status,separator>

Default: Space (0x20)
Options: Any 7-bit ASCII character
EZ Button

Global Status (EZ Button)
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 (EZ Button)

Serial Cmd:  <K770,global status,default on power-on>
Default: 1 =Enabled
Options: 0 = Disabled 1 =Enabled
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Serial Cmd: <K771,0ne beep,two beeps,three beeps,four beeps>
Options: 0 = Disabled 1 = Enabled
One 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 = Calibrate 2 = Calibrate 2 = Calibrate 2 = Calibrate
3 = Save for Power-On |3 = Save for Power-On |3 = Save for Power-On |3 = Save for Power-On
4 = Unused 4 = Unused 4 = Unused 4 = Unused
5 = Load New Master |5 =Load New Master |5 =Load New Master |5 =Load New Master
6 = Unused 6 = Unused 6 = Unused 6 = Unused
7 = Target System 7 = Target System 7 = Target System 7 = Target System
8 = Unused 8 = Unused 8 = Unused 8 = Unused
9 = Bar Code Config. 9 = Bar Code Config. 9 = Bar Code Config. 9 = Bar Code Config.

EZ Button Modes (QX Hawk C-Mount)

Serial Cmd: <K771,0ne beep,two beeps,three beeps,four beeps>
Options: 0 = Disabled 1 = Enabled
One 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 = Calibrate 2 = Calibrate 2 = Calibrate 2 = Calibrate
3 = Save for Power-On |3 = Save for Power-On |3 = Save for Power-On |3 = Save for Power-On
4 = Unused 4 = Unused 4 = Unused 4 = Unused
5 = Load New Master |5 =Load New Master |5 =Load New Master |5 =Load New Master
6 = Unused 6 = Unused 6 = Unused 6 = Unused
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.

Trend Analysis Output 1
Trend Analysis Mode (Trend Analysis Output 1)

Serial Cmd:

decodes per trigger threshold>
Default: 1 =No Read
Options: 0 = Mismatch

1 =No Read

2 = Decodes per Trigger
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Trigger Evaluation Period (Trend Analysis Output 1)

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 (Trend Analysis Output 1)

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 (Trend Analysis Output 1)

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>
Diagnostics Output 1

Service Unit (Diagnostics Output 1)

Serial Cmd: <K790,service unit>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Diagnostics Output 2
Serial Cmd: <K791,service unit>
Diagnostics Output 3
Serial Cmd: <K792,service unit>
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Output 1 Parameters
Output On (Output 1 Parameters)
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 = Symbol Quality

6 = Diagnostic Warning

7 = In Read Cycle
Output State (Output 1 Parameters)

Serial Cmd: <K810,output on,output state,pulse width,output mode>
Default: 0 = Normally Open

Options: 0 = Normally Open 1 = Normally Closed

Pulse Width (Output 1 Parameters)

Serial Cmd: <K810,output on,output state,pulse width,output mode>
Default: 500
Options: 1 to 65535 (in 1 ms increments)

Output Mode (Output 1 Parameters)

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>

Output 3 Parameters

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>

Un-Delimited Serial Start Character <K229,start character value>

Un-Delimited Serial Stop Character <K230,stop character value>

Master Symbol <K231,index,master symbol data>

Match Replace <K735,status,replacement string>

Mismatch Replace <K736,status,replacement string>

Matchcode

Matchcode Type (Matchcode)

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 (Matchcode)

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 (Matchcode)

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 (Matchcode)

Serial Cmd: <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 (Matchcode)

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 (Matchcode)

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 (Matchcode)

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: 1to 10

New Master Pin

Serial Cmd: <K225,status>

Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled
Master Symbol

Index (Master Symbol)

Serial Cmd: <K231,index,master symbol data>
Options: 1to 32768

Master Symbol Data (Master Symbol)

Serial Cmd: <K231,index,master symbol data>
Options: Any valid ASCII string
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Match Replace
Status (Match Replace)

Serial Cmd: <K735,status,replacement string>

Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled
Replacement String (Match Replace)

Serial Cmd: <K735,status,replacement string>

Default: MATCH

Options: Any valid ASCII string up to 128 characters

Mismatch Replace
Status (Mismatch Replace)

Serial Cmd: <K736,status,replacement string>

Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled
Replacement String (Mismatch Replace)

Serial Cmd: <K736,status,replacement string>

Default: MISMATCH

Options: Any valid ASCII string up to 128 characters
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Diagnostics

Time Since Reset (Read-only) <K407,hours,minutes> (returns: hours,minutes)
Service Message <K409,status,service message,threshold,resolution>
User-Defined Name <K412,user-defined name>

Time Since Reset (Read-only)
Hours (Time Since Reset)

Serial Cmd: <K407,hours,minutes>
16-bit counter (0 to 65535)

Minutes (Time Since Reset)

Serial Cmd: <K407,hours,minutes>
16-bit counter (0 to 60)

Service Message
Status (Service Message)

Serial Cmd: <K409,status,service message,threshold,resolution>
Default: 0 = Disabled

Options: 0 = Disabled 1 = Enabled

Service Message (Service Message)

Serial Cmd: <K409,status,service message,threshold,resolution>
Default: SERVICE

Options: Any valid ASCII string up to 128 characters
Threshold (Service Message)

Serial Cmd: <K409,status,service message,threshold,resolution>
Default: 300 (5 minutes)

Options: 1to 65535

Resolution (Service Message)

Serial Cmd: <K409,status,service message,threshold,resolution>
Default: 0 = Seconds

Options: 0 = Seconds 1 = Minutes

User-Defined Name

Serial Cmd: <K412,user-defined name>
Default: QX Hawk
Options: Any valid ASCII string up to 50 characters
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Camera Setup

Window of Interest <K516,row pointer,column pointer,row depth,column width>
Focus Distance <K525,focal distance,distance units,lens type>

lllumination (Standard QX Hawk Only) <K539,mode,intensity>

Camera Settings <K541,shutter speed,gain>

Sub-Sampling <K542,sub-sampling>

Morphological Pre-Processing <K550,status>

Morphological Operations <K551,unused,operation,size>

External lllumination Mode <K553,mode>

Window of Interest (CMOS)
Row Pointer (Window of Interest)

Serial Cmd: <K516,row pointer,column pointer,row depth,column width>
Default: 0

Options: 0 to (480 — row depth)

Column Pointer (Window of Interest)

Serial Cmd: <K516,row pointer,column pointer,row depth,column width>
Default: 0

Options: 0 to (752 — column width)

Row Depth (Window of Interest)

Serial Cmd: <K516,row pointer,column pointer,row depth,column width>
Default: 480

Options: 3 to (480 — row pointer)

Column Width (Window of Interest)

Serial Cmd: <K516,row pointer,column pointer,row depth,column width>
Default: 752

Options: 8 to (752 — column pointer)

Window of Interest (CCD)
Row Pointer (Window of Interest)

Serial Cmd: <K516,row pointer,column pointer,row depth,column width>
Default: 0

Options: 0 to (960 — row depth)

Column Pointer (Window of Interest)

Serial Cmd: <K516,row pointer,column pointer,row depth,column width>
Default: 0

Options: 0 to (1280 — column width)
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Row Depth (Window of Interest)

Serial Cmd: <K516,row pointer,column pointer,row depth,column width>
Default: 960

Options: 3 to (960 — row pointer)

Column Width (Window of Interest)

Serial Cmd: <K516,row pointer,column pointer,row depth,column width>
Default: 1280
Options: 8 to (1280 — column pointer)

Focus Distance
Focal Distance (Focus Distance)
Serial Cmd: <K525,focal distance,distance units,lens type>
Default: 80
Options: 2510 4,000 (mm)
100 to 4,000 (1/100 inch)
Distance Units (Focus Distance)
Serial Cmd: <K525,focal distance,distance units,lens type>
Default: 0 = millimeters
Options: 0 = millimeters 1=1/100 inch
Lens Type (Focus Distance)
Serial Cmd: <K525,focal distance,distance units,lens type>

Default: 3=45°
Options: 1=15°
2=30°
3 =45°
4=12°

[llumination (Standard QX Hawk)
Mode (lllumination, Standard QX Hawk)
Serial Cmd: <K539,mode,intensity>

Default: 1 = Bright Field
Options: 0 = Always Off
1 = Bright Field
2 = Mode 2
3 =Mode 3

4 = Mode 4 (Internal Off)
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Intensity (lllumination, Standard QX Hawk)
Serial Cmd: <K539,mode,intensity>
Default: 2 = High

Options: 0=Low 1 = Medium 2 = High
Camera Settings (CMOS)

Shutter Speed (Camera Settings, CMOS)
Serial Cmd: <K541,shutter speed,gain>
Default: 2,500

Options: 60 to 40,000

Gain (Camera Settings, CMOS)

Serial Cmd: <K541,shutter speed,gain>
Default: 20

Options: 0to 33

Camera Settings (CCD)

Shutter Speed (Camera Settings, CCD)
Serial Cmd: <K541,shutter speed,gain>
Default: 1,500

Options: 30 to 150,000

Gain (Camera Settings, CCD)

Serial Cmd: <K541,shutter speed,gain>

Default: 20

Options: 0 to 64

Sub-Sampling

Serial Cmd: <K542,sub-sampling>

Default: 0 = Disabled

Options: 0 = Disabled 1=41 2=16:1

Morphological Pre-Processing
Serial Cmd: <K550,status>

Default: 0 = Disable

Options: 0 = Disable 1 = Enable
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Morphological Operations
Operation (Morphological Operations)
Serial Cmd: <K551,unused,operation,size>

Default: 0 = Erode
Options: 0 = Erode 1 = Dilate 2 =0Open
3 =Close

Size (Morphological Operations)

Serial Cmd: <K551,unused,operation,size>

Default: 3 =Small

Options: 3 =Small 5 = Medium 7 = Large
External lllumination Mode

Mode (External lllumination Mode)

Serial Cmd: <K553,mode>

Default: 0 = No External lllumination Control
Options: 0 = No External lllumination Control
1 = Always ON
2 = Always OFF

3 = Always ON During Read Cycle
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Configuration Database

Number of Active Indexes <K252,number of active indexes,sort database>
<K255,index,shutter speed,gain,focal distance,sub-sampling,row
Configuration Database (CMOS) pointer,column pointer,row depth,column width,symbol type,morphology

operation,morphology size>

<K255,index,shutter speed,gain,focal distance,unused,row pointer,
Configuration Database (CCD) column pointer,row depth,column width,symbol type,morphology
operation,morphology size>

Save Current Settings to Configuration <K 255+ index>

Database

B%?gbgggent Settings from Configuration <K255—index>
Request Database Index Setting <K255?,index>
Request All Database Settings <K255?7>

<K256,switch mode,frame count/time,image process looping,

Database Mode image dimensions>

Number of Active Indexes

Serial Cmd: <K252,number of active indexes,sort database>
Default: 0 = Disabled
Options: Oto 10
Sort Database (Number of Active Indexes)
Serial Cmd: <K252,number of active indexes,sort database>
Default: 0 = Disabled
Options: 0 = Disabled
1 = Enabled

Configuration Database (Standard QX Hawk, CMOS)
Index (Configuration Database, Standard QX Hawk, CMOS)

Serial Cmd: <K255,index,shutter speed,gain,focal distance,sub-sampling,row
pointer,column pointer,row depth,column width,symbol type,morphology
operation,morphology size>

Options: 1to 10
Shutter Speed (Configuration Database, Standard QX Hawk, CMOS)
Serial Cmd: <K255,index,shutter speed,gain,focal distance,sub-sampling,row

pointer,column pointer,row depth,column width,symbol type,morphology
operation,morphology size>

Default: 2,500
Options: 60 to 40,000
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Gain (Configuration Database, Standard QX Hawk, CMOS)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,sub-sampling,row
pointer,column pointer,row depth,column width,symbol type,morphology
operation,morphology size>

Default: 20
Options: 0to 33

Focal Distance (Configuration Database, Standard QX Hawk, CMOS)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,sub-sampling,row
pointer,column pointer,row depth,column width,symbol type,morphology
operation,morphology size>

Default: 80
Options: 25 to 4,000

Sub-Sampling (Configuration Database, Standard QX Hawk, CMOS)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,sub-sampling,row
pointer,column pointer,row depth,column width,symbol type,morphology
operation,morphology size>

Default: 0 = Disabled

Options: 0 = Disabled 1=4:1 2=16:1

Row Pointer (Configuration Database, Standard QX Hawk, CMOS)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,sub-sampling,row

pointer,column pointer,row depth,column width,symbol type,morphology
operation,morphology size>

Default: 0
Options: 0 to (480 — row depth)

Column Pointer (Configuration Database, Standard QX Hawk, CMOS)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,sub-sampling,row
pointer,column pointer,row depth,column width,symbol type,morphology
operation,morphology size>

Default: 0
Options: 0 to (752 — column width)

Row Depth (Configuration Database, Standard QX Hawk, CMOS)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,sub-sampling,row
pointer,column pointer,row depth,column width,symbol type,morphology
operation,morphology size>

Default: 480
Options: 3 to (480 — row pointer)
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Column Width (Configuration Database, Standard QX Hawk, CMOS)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,sub-sampling,row
pointer,column pointer,row depth,column width,symbol type,morphology
operation,morphology size>

Default: 752
Options: 8 to (752 — column pointer)

Symbol Type (Configuration Database, Standard QX Hawk, CMOS)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,sub-sampling,row
pointer,column pointer,row depth,column width,symbol type,morphology
operation,morphology size>

Default: 0 = Disabled

Options: 0 = Disabled
Any Type (except Pharmacode): Add 1
Data Matrix: Add 2
QR Code: Add 4
Code 128: Add 8
Code 39: Add 16
Codabar: Add 32
Code 93: Add 64
Interleaved 2 of 5: Add 128
UPC: Add 256
PDF417: Add 512
Micro PDF: Add 1024
BC412: Add 2048
Pharmacode: Add 4096
DataBar-14: Add 8192
DataBar Limited: Add 16384
DataBar Extended: Add 32768
MicroQR Code: Add 65536
Aztec: Add 131072
Current Postal Code: Add 262144

Morphology Operation (Configuration Database, Standard QX Hawk, CMOS)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,sub-sampling,row
pointer,column pointer,row depth,column width,symbol type,morphology
operation,morphology size>

Default: 0 = Disable
Options: 0 = Disable 1 = Erode 2 = Dilate
3 = Open 4 = Close
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Morphology Size (Configuration Database, Standard QX Hawk, CMOS)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,sub-sampling,row
pointer,column pointer,row depth,column width,symbol type,morphology
operation,morphology size>

Default: 3 =Small
Options: 3 = Small 5 = Medium 7 = Large

Configuration Database (Standard QX Hawk, CCD)
Index (Configuration Database, Standard QX Hawk, CCD)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,unused,row pointer,column
pointer,row depth,column width,symbol type,morphology operation,morphology size>

Options: 1to 10
Shutter Speed (Configuration Database, Standard QX Hawk, CCD)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,unused,row pointer,column
pointer,row depth,column width,symbol type,morphology operation,morphology size>

Default: 1,500
Options: 30 to 150,000

Gain (Configuration Database, Standard QX Hawk, CCD)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,unused,row pointer,column
pointer,row depth,column width,symbol type,morphology operation,morphology size>

Default: 20
Options: 0 to 64

Focal Distance (Configuration Database, Standard QX Hawk, CCD)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,unused,row pointer,column
pointer,row depth,column width,symbol type,morphology operation,morphology size>

Default: 80
Options: 25 to 4,000

Row Pointer (Configuration Database, Standard QX Hawk, CCD)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,unused,row pointer,column
pointer,row depth,column width,symbol type,morphology operation,morphology size>

Default: 0
Options: 0 to (480 — row depth)
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Column Pointer (Configuration Database, Standard QX Hawk, CCD)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,unused,row pointer,column
pointer,row depth,column width,symbol type,morphology operation,morphology size>

Default: 0
Options: 0 to (752 — column width)
Row Depth (Configuration Database, Standard QX Hawk, CCD)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,unused,row pointer,column
pointer,row depth,column width,symbol type,morphology operation,morphology size>

Default: 480
Options: 3 to (480 — row pointer)
Column Width (Configuration Database, Standard QX Hawk, CCD)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,unused,row pointer,column
pointer,row depth,column width,symbol type,morphology operation,morphology size>

Default: 752
Options: 8 to (752 — column pointer)
Symbol Type (Configuration Database, Standard QX Hawk, CCD)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,unused,row pointer,column pointer,row
depth,column width,symbol type,morphology operation,morphology size>

Default: 0 = Disabled

Options: 0 = Disabled
Any Type (except Pharmacode): Add 1
Data Matrix: Add 2
QR Code: Add 4
Code 128: Add 8
Code 39: Add 16
Codabar: Add 32
Code 93: Add 64
Interleaved 2 of 5: Add 128
UPC: Add 256
PDF417: Add 512
Micro PDF: Add 1024
BC412: Add 2048
Pharmacode: Add 4096
DataBar-14: Add 8192
DataBar Limited: Add 16384
DataBar Extended: Add 32768
MicroQR Code: Add 65536
Aztec: Add 131072
Current Postal Code: Add 262144
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Morphology Operation (Configuration Database, Standard QX Hawk, CCD)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,unused,row pointer,column
pointer,row depth,column width,symbol type,morphology operation,morphology size>

Default: 0 = Disable

Options: 0 = Disable 1 = Erode 2 = Dilate
3= Open 4 = Close

Morphology Size (Configuration Database, Standard QX Hawk, CCD)

Serial Cmd:  <K255,index,shutter speed,gain,focal distance,unused,row pointer,column
pointer,row depth,column width,symbol type,morphology operation,morphology size>

Default: 3 = Small

Options: 3 = Small 5 = Medium 7 = Large

Save Current Settings to Configuration Database

Serial Cmd:  <K255+,index>

Example: <K255+,5> Saves current imager settings to database index number 5.
Load Current Settings from Configuration Database

Serial Cmd:  <K255-,index>

Example: <K255-,5> Loads current settings from database index number 5 to the imager.
Request Database Index Setting

Serial Cmd:  <K2557,index>

Returns: Returns settings for the selected Configuration Database index.
Request All Database Settings

Serial Cmd:  <K255?7>

Returns: Returns settings for the entire Configuration Database.

Database Mode

Switch Mode (Database Mode)

Serial Cmd:  <K256,switch mode,frame count/time,image process looping,image
dimensions>

Default: 1 = Number of Image Frames
Options: 0 =Time
1 = Number of Image Frames
Frame Count/Time (Database Mode)
Serial Cmd:  <K256,switch mode,frame count/time,image process looping,image

dimensions>
Default: 1 (1 frame/l ms)
Options: 1 to 65535 (in 1 ms increments)
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Image Process Looping (Database Mode)
Serial Cmd:  <K256,switch mode,frame count/time,image process looping,image

dimensions>
Default: 0 = Disabled
Options: 0 = Disabled 1 = Enabled

Image Dimensions (Database Mode)

Serial Cmd:  <K256,switch mode,frame count/time,image process looping,image
dimensions>

Default: 0 = Window of Interest

Options: 0 = Window of Interest 1 = Region of Interest
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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>

<K 744 filter number,symbology type,length,wildcard,placeholder,
data,unused,database index>

Number of Filters <K745,number of filters>

Output Filter Configuration

Format Extract
Output Index (Format Extract)

Serial Cmd:  <K740,output index,start location,length>

Options: 1to 100

Start Location (Format Extract)

Serial Cmd:  <K740,0output index,start location,length>

Default: 0

Options: 1 to n (maximum number of characters in the symbol data).

Length (Format Extract)

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 (Format Insert)

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: 1to 100
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Length (Format Insert)

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: lto4

Hex String (Format Insert)

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 (Format Assign)

Serial Cmd: <K742,symbol number,status>

Options: 1to 10
1 = Formatted output status for symbol # 1.
2 = Formatted output status for symbol # 2.

10 = Formatted output status for symbol # 10.
Status (Format Assign)

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 (Output Filter Configuration)

Serial Cmd: <K744,filter number,symbology type,length,wildcard,placeholder,data,
decode direction,database index>

Options: 1to 10
Symbology Type (Output Filter Configuration)

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
11 = MicroPDF417
12 = Composite
13 =BC412
14 = Data Matrix
15 = QR Code

Length (Output Filter Configuration)

Serial Cmd: <K744,filter number,symbology type,length,wildcard,placeholder,data,
decode direction,database index>

Default: 0
Options: 0to 128
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Wildcard (Output Filter Configuration)

Serial Cmd: <K744 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

Placeholder (Output Filter Configuration)

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 (Output Filter Configuration)

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 (Output Filter Configuration)

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 (Output Filter Configuration)

Serial Cmd: <K744 filter number,symbology type,length,wildcard,placeholder,data,
decode direction,database index>

Default: 0 (any index)

Options: Oto 10

Number of Filters

Serial Cmd: <K745,number of filters>
Default: 0

Options: Oto 10

A-82 QX Hawk Industrial Imager User Manual



Serial Utility Commands

Appendices

Type Command Name
Bar Code Configuration <BCCFG> Enter Bar Code Configuration
) ) <@CAL> Enter Auto Calibration
Calibration — - -
<@OPTIC> Initiate Lens Calibration (Standard QX Hawk only)
<N> No Read Counter
<O> 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
<A> Software Reset — Retain Current Parameters
<Ard> Software Reset — Recall Factory Defaults
<Arp> Software Reset — Recall Power-On Defaults
<Arc> Software Reset — Recall Customer Defaults
Default/Reset/Save <z> Software Reset — Save Current Settings for Power-On
<Zc> Software Reset — Save Current Settings as Customer
Defaults
<Zrd> Software Reset — Recall Factory Defaults and Save
for Power-On
<Zrc> Software Reset — Recall Customer Defaults and
Save for Power-On
<L1> Output 1 Pulse
<L2> Output 2 Pulse
Device Control <L3> Output 3 Pulse
<I> End Current Read Cycle
<H> Enable Read Cycle
<#> Display All Firmware Part Numbers
<#a> Display Application Firmware Part Number
<#b> Display Boot Firmware Part Number
<#d> Display DSP Firmware Part Number
<#k> Display Kernel Firmware Part Number
Firmware/Checksum <#p> Display System Configuration File Part Number
<#s> Display SafeMode Firmware Part Number
<#.> Display All Firmware Build Numbers
<#a.> Display Application Firmware Build Number
<#b.> Display Boot Firmware Build Number
<#d.> Display DSP Firmware Build Number
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<#k.> Display Kernel Firmware Build Number
<#p.> Display System Configuration File Build Number
<I> Display All Available Firmware Checksums
Firmware/Checksum <la> Display Application Firmware Checksum
<ld> Display DSP Firmware Checksum
<lp> Display System Configuration File Checksum
<?> Imager Status Request
<K?> All Status Request
<K??> All Descriptor Request
Imager Status <K?#> All Range Request
<Knnn?> Single Status Request
<Knnn??> Single Descriptor Request
<Knnn?#> Single Range Request
<Knnnd> Single Command Default
<LEARN> Initiate Learn Operation
Learn <UNLEARN> Initiate Unlearn Operation
<LEARN?> Display Learn Status
<G> Store Next Decoded Symbol to Database Index 1
Master Database <Gn> Store Next Decoded Symbol to Database Index n
<NEWM> New Master Load Status
PDF Information <al> Enable/Disable PDF Information
<C> Perform Decodes/Second Test
Read Rate <Cp> Perform Decode Percent Test
<J> Exit Decodes/Second and Decode Percent Tests
Reboot System <reboot> Cold Boot System from Boot Code
Static Validation <VAL> Perform Static Validation of Data Matrix Symbol
Targeting <|1> Activate Targeting System (Standard QX Hawk only)
<l0> De-activate Targeting System (Standard QX Hawk only)
Temperature <@TEMP> Display Current Image Sensor Temperature
Y-Modem Transfer <uy,pathngrr1r(]je|>mage fle Y-Modem Upload
<dy,key> Y-Modem Download (Code)
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Communication Protocol Command Table

Appendices

Control Characters

Protocol Command : Hex

o (Entered in menu or Effect of Command
(Mnemonic displayed on menu) serial command) Value
RES "D 04 Reset
REQ "E 05 Request
EOT D 04 Reset
STX "B 02 Start of Text
ETX ~C 03 End of Text
ACK F 06 Acknowledge
NAK AU 15 Negative Acknowledge
XON Q 11 Begin Transmission
XOFF S 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>
imager_TX ‘ACK’
Transfer 2
HOST_TX <K1417?>
imager_TX ‘ACK’
imager_TX <K141,0>
HOST_TX ‘ACK’

Error Condition

Transfer 1
imager_TX symbol data
HOST_TX ‘NAK’ (host rejects)
imager_TX symbol data (resend data)
HOST_TX ‘ACK’ (transaction complete)
Transfer 2
HOST_TX <K141?>
imager_TX ‘ACK’
imager_TX <K141,0>

timeout reached...
timeout reached...
timeout reached...
Timeout Reached transaction aborted, data is flushed
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Setup 2

RES
REQ
STX
ETX
ACK
NAK
LRC

Transfer 1

HOST_TX
imager_TX

Transfer 2

HOST_TX
imager_TX
imager_TX
HOST_TX

Error Con

Transfer 1

HOST_TX
imager_TX
HOST_TX
imager_TX

0x00 (disabled)
0x00 (disabled)
0x00 (disabled)
0x00 (disabled)

0x06

0x15

enabled
<K141,0>a
‘ACK’
<K1417?7>B
‘ACK’
<K141,0>a
‘ACK’

dition

<k141,0>x (BAD LRC)
‘NAK’

<K141,0>a (GOOD LRC)
‘ACK’
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Setup 3

RES
REQ
STX
ETX
ACK
NAK
LRC

Transfer 1

HOST_TX
imager_TX

Transfer 2

HOST_TX
imager_TX
imager_TX
HOST_TX

A-88

0x00 (disabled)
0x00 (disabled)
0x28 ‘("
0x29 )

0x06

0x15

enabled

(<K141,0>)H
‘ACK’

(<K1412>)k
‘ACK’

(<K141, M>)w
‘ACK’
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RES 0x21'r
REQ 0x3D ‘=’
STX 0x28 ‘(*
ETX 0x29 ‘)
ACK 0x06
NAK 0x15
LRC enabled

Transfer 1

HOST_TX (<K141,0>)H
imager_TX ‘ACK’

Transfer 2

HOST_TX (<K100?>)n
imager_TX ‘ACK’

HOST_TX r

imager_TX (<K100,8,0,0,1>)X
HOST_TX ‘ACK’

imager_TX ‘r

Error Condition

Transfer 1

HOST_TX (<K141,0>)H
imager_TX ‘ACK’
HOST_TX (<K100?>)n
imager_TX ‘ACK’
HOST_TX ‘o
imager_TX (<K100,8,0,0,1>)X

timeout reached...
imager_TX =

timeout reached...
imager_TX =

timeout reached...
imager_TX =

timeout reached...
imager_TX ‘r
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Polling Mode Data Flow Examples

Setup 1

Address
RES
REQ
STX
ETX
ACK
NAK
LRC

Transfer 1

HOST_TX
imager_TX
HOST_TX
imager_TX
HOST_TX

Transfer 2

HOST_TX
imager_TX
HOST_TX
imager_TX

0x01 (translates to) Poll Req @ ‘Ox1C’, Unit Select @ ‘Ox1D’

0x04
0x05
0x02
0x03
0x06
0x15

disabled

‘RES’ ‘0x1D’ ‘REQ’ (Select Unit 1 to receive data)
‘0x1D’ ‘ACK’ (Unit responds with its address)
‘STX <T> ‘ETX’

‘0x1D’ ‘ACK’ (Unit responds with its address)
‘RES’ (Terminate Transfer 2)

‘RES’ ‘0x1C’ ‘REQ’ (Poll Unit 1 for data)
‘0x1C’ ‘STX' <T/00000> ‘ETX’

‘ACK’

‘RES’ (Terminate Transfer 1)

Starting with a ‘RES’ ensures a clean transaction, without “leftovers” from the previous

transaction.

Error Condition 1

HOST_TX
imager_TX
HOST_TX

‘RES’ ‘0x1C’ ‘REQ’ (Poll Unit 1 for data)
‘0x1C’ ‘'STX' <T/00000> ‘ETX’
‘Nothing’ (Host should ‘ACK’ here)

timeout reached...

imager_TX

‘REQ’ (Unit requests an ‘ACK’ again)

timeout reached...

imager_TX

‘REQ’ (Unit requests an ‘ACK’ again)

timeout reached...

imager_TX

‘REQ’ (Unit requests an ‘ACK’ again)

timeout reached...

imager_TX

A-90

‘RES’ (Terminate Transfer 1, data is flushed)
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Error Condition 2

HOST_TX ‘RES’ ‘0x1C’ ‘REQ’ (Poll Unit 1 for data)
imager_TX ‘0x1C’ ‘STX' <T/00000> ‘ETX’
HOST_TX ‘Nothing’ (Host should ‘ACK’ here)
timeout reached...
imager_TX ‘REQ’ (Unit requests an ‘ACK’ again)
HOST_TX ‘NAK’ (Host rejects data frame)
(Retry Event)
imager_TX ‘0x1C’ ‘STX' <T/00000> ‘ETX’ (Unit sends again)
HOST_TX ‘ACK’ (Host receives data)
imager_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 @ ‘Ox1C’, Unit Select @ ‘0x1D’
RES 0x04
REQ 0x05
STX 0x02
ETX 0x03
ACK 0x06
NAK 0x15
LRC enabled
Transfer 1
HOST_TX ‘RES’ ‘0x1D’ ‘REQ’ (Select Unit 1 to receive data)
imager_TX ‘0x1D’ ‘ACK’ (Unit responds with its address)
HOST_TX ‘STX' <T> ‘ETX’ ‘LRC’
imager_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)
imager_TX ‘Ox1C’ ‘STX' <T/00000> ‘ETX' ‘LRC’
imager_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)

imager_TX ‘Ox1C’ ‘STX’ <T/00000> ‘ETX’ ‘LRC’

HOST_TX ‘Nothing’ (Host should ‘ACK’ here)
timeout reached...

imager_TX ‘REQ’ (Unit requests an ‘ACK’ again)
timeout reached...

imager_TX ‘REQ’ (Unit requests an ‘ACK’ again)
timeout reached...

imager_TX ‘REQ’ (Unit requests an ‘ACK’ again)
timeout reached...

imager_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)
imager_TX ‘0x1C’ ‘STX' <T/00000> ‘ETX' ‘LRC’
HOST_TX ‘Nothing’ (Host should ‘ACK’ here)
timeout reached...
imager_TX ‘REQ’ (Unit requests an ‘ACK’ again)
HOST_TX ‘NAK’ (Host rejects data frame)
(Retry Event)
imager_TX ‘0x1C’ ‘STX’' <T/00000> ‘ETX’ ‘LRC’ (Unit sends again)
HOST_TX ‘ACK’ (Host receives data)
imager_TX ‘RES’ (Terminate Transfer 1)

Error Condition 3

HOST_TX ‘RES’ ‘0x1C’ ‘REQ’ (Poll Unit 1 for data)

imager_TX ‘0x1C’ ‘STX' <T/00000> ‘ETX’ ‘BAD LRC’

HOST_TX ‘NAK’ (Host rejects bad LRC data)

(Retry Event)

imager_TX ‘0x1C’ 'STX' <T/00000> ‘ETX’ ‘GOOD LRC’ (Unit sends again)
HOST_TX ‘ACK’ (Host receives data)

imager_TX ‘RES’ Terminate Transfer 1)

The protocol makes 3 retry attempts before data is flushed and transfer is aborted.
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Appendix G — ASCII Table

Dec | Hex | Mne | Citrl 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 [
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 “H 40 28 ( 72 48 H 104 68 h
09 09 HT Al 41 29 ) 73 49 | 105 69 i
10 0A LF AN 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 N 46 2E . 78 4E N 110 6E n
15 OF Sl ~O 47 2F / 79 4F (0] 111 6F 0
16 10 DLE P 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 T 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 \%
23 17 ETB | "W 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 nZ 58 3A : 90 5A Z 122 7A z
27 1B ESC N 59 3B ; 91 5B [ 123 7B {
28 1C FS A\ 60 3C < 92 5C \ 124 7C |
29 1D GS ! 61 3D = 93 5D ] 125 7D }
30 1E RS AN 62 3E > 94 5E N 126 7E ~
31 1F us N 63 3F ? 95 5F _ 127 7F D
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Appendix H— Configuring Ethernet TCP/IP

When using Ethernet to deploy QX Hawks 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.

File Edt ‘View Favortes Took Help

€) QT s [ roldes

Address (B control Panel v B
Name =~ Comments

&, Accessibiity Options ‘Adjust your computer settings for vision, hearing, and mobility,

€ Add Hardware Installs and troubleshoats hardware

L) Add or Remove Programs Tnstall or remove programs and Windows components.

4 Administrative Tools Configure administr ative ssttings for your computer.

&) Adobe Gamma Calibrate maniter for consistent color, create ICC profile.

R Automatic Updates et up Windaws to autematically deliver important updates

=7 Date and Time Set the date, time, and time zone For your computer.

B Display Change the appearance of your deskiop, such as the background, screen saver, colors, fonk sizes, and screen resolution.

«Customize the display of files and folders, change file associations, and make network files available offline.
dd, changs, and manage Fonts on your computer.

add, remave, and carfigure game controller hardware such as joysticks and gamepads.

) Internet Options Carfigure your Internet display and connection settings

Gmkevboard Customize your keyboard settings, such as the curser blink rate and the character repeat rate.

B il Microsaft Gffics Qutlock Profiles

) Mouse

Customize your mouse setings, such as the button configuration, double-click speed, mouse poirters, and motion speed,
Specify the CO/DVD burn rights For the Mero Family of products

«Connects to other computers, networks, and the Internet,

5 NYIDIA nvisw Desktop Manager Configure your NVIDIA nvisw Desktop Manager settings,

1. Phone and Madem Options Configure your telephane disling rules and modem settings.

Corfigure energy-saving settings For your computer.

Shows installed printers and Fax printers and helps vou add new ones.

@ Regional and Language Options «Customize settings For the display of languages, numbers, times, and dates.
124 Scanners and Cameras Add, remove, and configure scanners and cameras.
1A Scheduled Tasks Schedule computer tasks to run automatically.
) security Center “iew your current security status and access important settings
Dllsoundray Soundtiax Cantrol Panel
@, S0unds and Audio Devices Change the sound scheme for your compLter, or configure the settings for your speakers and recording devices,
4 Speech Change settings for text-to-speech and for speech recognition (F installed)
A sysiem See information about your computer system, and change settings for hardware, performance, and automatic updates.
[ Taskbar and Start Menu Custamize the Start Menu and the taskbar, such as the bypes of items to be displayed and how they should sppeat.
84 User Accounts Change user account settings and passwords for people who share this computer.
@t Windows Firewsll Configure the Windows Firewall
<4 wireless Network Setup Wizard et up ar add to a wireless network for your home or office
&

i >
[Connects to other computers, networks, and the Internet.

2. The Network Connections dialog will appear. Double-click the icon for the Local Area
Connection being used in the application.

* Network Connections

Fle Edit View Favorites Tools Advanced Help I

Q- © ¥ /"'searm [ Folders | [0~

< [@ Netwerk Conmections B

Network Ta:

Create anew

connectan

@ Change Windows
Frenal setfings

@ Discble this network
device

&, Repar s connection
@] Rename this connection
© View status of ths

i LAN or High-Speed Internet

Change setongs of this

connecton

&) &)

Other Places T = . il N T
B control Panel [ Disable
&3 vy Network Places 1394 Connection Status 2 Local Area Conmection 3 Wieless Network
3 My Documents Repair

My Computer

Create Shortaut
Details 2

Rename
Local Area Connection

Proper
4 View or change settings for this connection, such as adapter, protocol, or modem configuration settings.
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Configuring Ethernet TCP/IP (cont.)

3. The Local Area Connection Status dialog will appear. To check the host computer’s

4. A connected QX Hawk’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

A-96

connection settings, click Details on the Support tab.
To verify connection status:

-4 Lacal Area Connection Status

| General | Suppart I

| Connection status

:591 Address Type: Agsigned by DHCP
=L IP Address: 162.148.88.35
Subret Mask: 26628600
Default Gateway: 162148261

Connection Details.

Network Connection Details

Metwork Connection D etails:

On the Support tab, click the Details
button to bring up a list of Network

Froperty

Phusical Address
IP Address

“windows did not detect problems with this
cannection. |f you cannot connect, click
Repair

Cloze

Subnet Mack
Default Gateway
DHCP Server
Lease Obtained
Lease Expires
DS Servers

WIS Server

Walue
00-0C-F1-ECE1-DE
162.148.88.35
255.285.0.0
162148261
162.148.25.71
1143/2008 10:53:03 &AM
2/1/2009 10:53:03 AM
162.148.2571
162.148.25.70
198.6.1.3

Cloze

(this can be determined by your I.T. department if you are unsure).

TCPAP 3]
P Address: 192 168 100
" R5232
" Ethemet TCP Port1 2001 3:
00:0B:43:05:F4:D4
MODEL=Qx-830
DESCRIPTION=0%-530 for SQE
APP#=35-338301-10
Semch EIPVID=1095
QRB30(192.166.0.1 Eg]
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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

General |

100.0 Mbps

General ISuppart
Connection
Status:
Duration: 1day 07:2528
Speed:
Activity
=
Sent - Int"q
= i 1
el 1
Packets: 198.728 |

. Local Area Connection Properties

Connect using:
I BB Broadcom 440 10/100 Inegrated |

This connection uses the following items:

.Q File and Printer Sharing for Microsoft Networls ~
=305 Packet Scheduler

Intemet Protocol (TCR/IP)

&
£ | &
Description

Transmission Control Protocal/Intemet Protocol. The default
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

o

Internet Protocol (TCP/IP) Properties

General |

6. The Internet Protocol (TCP/IP) Prop

the appropriate IP settings

() Obtain an |P address automaticaly

You can get IP settings assigned automatically if your network supports
this capability. Ctherwise, you need to ask your network administrator for

erties dialog will appear.

(3) Use the following IP address e}

(&) Use the following DNS server addresses
Prefemed DNS server; |

Altemate DNS server:

Select Use the following IP address to set
the IP Address, Subnet, and Gateway.

|P address: [ 192 168 0 .10 |
Subnet mask: [255 285 0
Default gateway: |
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Using EtherNet/IP

Appendix | — 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:

[0 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.

[J Terminal emulation or serial communication tool that can connect to a TCP socket, such
as HyperTerminal.

[1ESP — Microscan’s Easy Setup Program. This tool has the ability to find Microscan
products on the network, configure their ip address, then configure all application
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
Microscan’s Vendor ID is 1095.

Product Code
The Product Code is 6800.

QX Hawk EtherNet/IP Object Model

QX Hawk uses Class 1 connected messaging to communicate most data in three different
io assemblies. The user chooses one of two input assemblies, 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
Microscan 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 ASCI| characters

QX Hawk Small IN Assembly 0x64, 100 decimal (IN = QX Hawk -> PLC)

Size (# of Data

Field # | Data Type Type Elements Field Name
User-Defined Tag Echo
0 Ju32 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
Read Cycle Sequence Counter:
When this value changes, it indicates the following
read cycle report fields have changed.
3  U32 1 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 imager.

See Big IN Assembly 0x65 for a description of the data fields.

QX Hawk Industrial Imager User Manual
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Using EtherNet/IP
QX Hawk Big IN Assembly 0x65, 101 decimal (IN = QX Hawk -> PLC)

Field # | Data Type ?;Eee(glg:nzﬁiz Field Name
User-Defined Tag Echo
0 |Us2 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 OxC6
3 tJazzbit flags) 1 External Input Status (Physical Pin State)
4 us2 . 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+us[ieg] UP 128, 8-bitchars
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 Hawk.

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 Outl
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 New Master 1 = New Master Requested

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 imager 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 Hawk OUT Assembly 0xC6, 198 decimal: Command (OUT=PLC ->
QX Hawk)

: Size (# of Data .
Field # | Data Type Type Elements Field Name
0 U32 1 User-Defined Tag
u32
1 (32vit flags) ! Command
uU32
2 (32 bit flags) 1 External Output Control

User Defined Tag

This provides the PLC programmer a method of uniquely identifying multiple imagers in
the system. This field serves no functional purpose in the QX Hawk. 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 |Reserved
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 Hawk 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 O 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 imager, including:

0 A serial command from a serial com port

(1 EZ button

[0 External Trigger input signal on connector A

[0 Command:Trigger bit in the OUT assembly

If the imager is to be exclusively triggered by the PLC, then all other trigger sources must
be kept idle.

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 imager 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><O>, 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 Inputl”, 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 Outl
1 |Out2
2 Out3

3-31 Reserved
0 = open the output contact
1 = close the output contact
Note: Not operational at this time.

QX Hawk OUT Assembly 0xC7, 199 decimal: Serial Command
(OUT: PLC -> QX Hawk)

Field # | Data Type 'IS';/EJee (gl(e):nzﬁttz Field Name
0 U32 1 Length of Command String (Field 1)
1 U8 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 Hawk.
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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 readeycle,

Init: Clear
OUT.Command
o

I Reader is idle

Wait for system event
“begin bar code reading”

PrevSeq is a separate program tag

Copy
variable used lo detect new read data

IN.Sequence
to “Prevseq’

Set IN.Command, Trigger
OUT.Command . Trigger will also change in response
o1

Wait for IN_Sequence to change.
Optional: Use a timeout mechanism to
limit the time waiting for IN.Sequence
lo change.

If a timeout occurs, assume a
NOREAD, and initiate error handling.

Is
PrevSeq!=
M. Sequence

Yes

v Check for NOREAD.
Use the string length field to determing
Process the: number of valld characters.
IN.DecodedData
v
Clear
/ OUT.Command. Trigger /
o0

Is
IN.CommandEcho. Trigger
=07

QX Hawk Industrial Imager User Manual

Wait for reader to recognize the falling trigger,
Optional: Use a timeout mechanism to limit the
time waiting for the echoed Trgger to fall.

If a timeout occurs, initiate error handling.
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NET and MOD LED Indicators

MOD (Module)

. . 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
Elgthmg GREEN/ Self-test testing, the module status indicator will  |Per requirement.
be flashing GREEN / RED.
NET (Network)
. . Mi
Indicator State Summary Requirement icroscan

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

status indicator will be steady 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.

Flashing GREEN /
RED

Self-test

While the device is performing its
power-up testing, the module status
indicator will be flashing GREEN / RED.

Per requirement.
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Appendix J — Allen-Bradley Version 16 PLC Setup

This section was created and run on the following Allen Bradley/Rockwell components:
[ RSLogix 5000 Version 16

1 ControlLogix 5561 processor

[1756-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 1/0O Configuration for the base system, including the system’s Ethernet interface:

% RSLogix 5000 - MscanLogix5561 [1756-L61]%

Ele Edt Vew Search Logic Communications Tooks Window Help

[ mietal 5| ssln) ol 3 sl viglaall

WS [ pan [28_ETHP1\I0105 253 Backplane” ==

Clefolelo] ol
D0 A = 6 B

Offline

NoForces
No Edits

=13 Controller Mscanlogisse! # Controller Tags - MscanLogix5561 (controller)
il T Seoge: [T Hhcrtogeoet <] Sher. | Showst
= Es»iuw-up parder | Name & |[aue <] Fores Mask © | Stie | Data Type
= 8 MainTask
-8 Mairrogram
(1 Unscheduled Programs
=53 Motion Groups.
(3 ungrouped Axes
[ Add-0n Instructions
5183 Data Types
w3 User-Defined
m Strings
(3 add-on-Defined
w1 38 Predfined
- Module-Defined
[ Trends
=145 o Configuration
=89 1756 Backplane, L756-A4
F0 [0] 1756-L61 Mecanlogaes!
=8 [311756-ENBT/A cip
&

Bus Size.

€ |\ Monitor Tags {Edit Tags

Enter a tag name
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2.

A-108

Add QX Hawk by right-clicking on the Ethernet interface, and select “New Module™:

% RSLogix 5000 - MscanLogix5561 [1756-L61]%

File Edt View Search Logic Commurications Tools Window Help

| alsial

Offline
No Forces
No Edits

clel ] anllE viel ala]

B Pain [28_ETHIPAUI0105 230 Backplane\ 0"

2]

# | = 3 Controller Mscanlogix5561

(3 Controller Fauk: Handler
[ Power-Up Handler
3 Taske
=1 £ MainTask
% (3 MeirProgram
(1 unscheduled Programs
=1 453 Motion Groups
(33 Ungrouped Axes
[ add-on Instructions
=14 Data Types
R, User-Defined
g Strings
- L Add-On-Defined
w1 O Predefined
[, Module-Defined
+[7 Trends
=13 Yo Configuration
=8 1758 Backplane, 1756-Ad¢

= [311756-EnBTiA ip
s EE

Controller Tags

0 [0] 1756-L61 MscanLogixsse 1

Bus Size.

<

I3

Create a module

3. Select “ETHERNET-MODULE Generic Ethernet Module”, and click OK:

M Select Module

# Controller Tags - MscanLogixa561 (controlier)

Soope: | [ MscanLogissBe1 v | Show Shaw Al

o [P

| Hame ] Force Mask + | Stle | Data Type

J

| <[> I\ Monitor Tags £EditTags

X

t odule

1794-AENT /A
1794-AEMT/E

2364F RGU-EML
Drivelogix5730 Ethernet. ..

EthertetiIP
PowerFlex 4-E
PiowerFlex 40-E
PiowerFlex 40P-E
PowerFlex 70 EC-E
PowerFlex 70-E

K

By Category Ey Vendor Favorites

Description

1794 10/100 Mbps Ethernet Adapter, Twisted-Pair Media
1794 10/100 Mbps Ethernet Adapter, Twisted-Pair Media
2364F Regen Bus Supply via 1203-EM1

10/100 Mbps Ethernet Port on DrivelogixS730

Generic Ethertet/IP CIP Bridge
ric Ethie dule
Ethernet/IP Panelview
SoftLogixS800 Ethertlet /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

|>

PawerFlex 70 Drive via 20-COMM-E J b
»
Eind. | AddFavorte |
QK | Cancel | Help |
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4. Configure the following fields:
“Name” = A useful name to remember the unit
“IP Address” = The IP Address of QX Hawk
“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” =
“Configuration” “Size” = 0 (hone)

5. Click OK when done.
Example: For Small IN (Instance 100, Size 21):

M Module Properties: eip (ETHERNET-MODULE 1.1)

General® ] Connection | Module Info |

Type: ETHERMET-MODULE Generic Ethernet Maodule
Wendor: Allen-Bradley
Parent; Eip ;
Mame: |G><Hawk Connection Parameters
Azzembly .
Description: Inztance: Size:
Input: 100 2 _I [32-bit]
Output: 138 3 = (i
Comm Earmat: | J o - '
= Configuration; |1 0 :I. [B-bit)
Address / Host Mame =
& |P Address: | |
" Host Mame: |

Statuz: Offline oKk | Cancel

Apply | Help
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Example: For Big IN (Instance 101, Size 44):

B Module Properties: eip (ETHERNET-MODULE 1.1)

General* | Cannection | Module Info |

Type: ETHERMET-MODULE Generic Ethernet Module
Wendor: Allen-Bradley
Parent; eip
Mame: Dot ek - Connection Parameters
Azzembly .
Description: Instance: Size:
Input: Im'I 44 ) [32hit)
Output; 138 3 (a2
Caornm FDrmat:IData -DINT ;I
- Configuration: I'I ID :: [8-hit)
Address / Host Mame =
& |P Address: I | . . . Status [nput: I I
™ Host Mame: I Status Output: I

Statuz: Offline [l 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 Hawk:

7 RSLogix 5000 - MscanLogix5561 [175641.61] [BEE

e Edt View Search Logic Communications Tooks Window Help

= slslalF el el

ine i] Patfy [AB_ETHIP-1410.105.233'B ackplaneh0* | =
i | ] s

NoForces

Mo Edit ik &

{53 Controller MscanLogixS561
Controller Tags
3 Controller Faul Handler
[=1 Power-Up Handler

= & Tasks

=g ManTask

M Module Properties: eip (ETHERNET-MODULE 1.1)

General  Connection | Modus Info |

1#-[% MainProgram
[ Unscheduled Programs
=1 &5 Mation Groups

71 Ungrouped Axes
[ Add-On Tnstructions
= €5 Data Types

4 [ User-Defined

i s Strings

Ly Add-On-Defined

i g Predefined

i+ g Module-Defined
[ Trends
= &5 [/O Configuration
= 1756 Backplane, 1756-84

‘Bequested Packet Inierval (AP} 200 (1.0-32000 ms)
T Inhibit Modle

T~ Msjor Fault On Controlle If Connection Fails %hils in Run Mode

80 [0] 1756-L61 MscanLoghessl
1= [311756-ENBT)A cip
£ & Ethernet
) 1756-ENETIA 2ip
B ETHERNET-MODULE qxhank

Status; Oifine [i3 Cancel Apoly Help
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7. Double-click on the “Controller Tags” item, and verify QX Hawk’s :l and :O tags
appear in the Controller Tags window:

SLogix 5000 - Mscanl ogix5561 [1751

Ele Edt Vew Search Logic Communications Tooks Window Help

= 5 Cortroler MecarLogsoet ontroller Tag anLogix5561 (controlle =

Controller Tags
(=3 Controller Fault Handler Scope: | f MscanLogiS561 Show, Show All

e ES:;ME"UD Fander Neme & [Vaue « | Foroe Mask © [ Stls Data Type =
56 MainTask "+ qrhawk D o T ABETHEPNET MODULECD
[ MainProgram G ABETHERNET_MODULE_DINT_1768stesl:0
(1 Unscheduled Programs ] ABETHERNET_MODULE_DINT_12Bytes0:0°

=53 Motion Groups.
(3 ungrouped Axes
[ Add-0n Instructions
;153 Data Types
O User-Defined
(g Strings
(3 add-on-Defined
[ Predefined
-, Module-Defined
[ Trends
=1 453 Ho Configuration
€5 1756 Backplane, 175644
F0 [0] 1756-L61 Mecanlogaes!
=8 [E11756-ENETiA eip
5 & Ethernet
fl 1756-ENBT/A ip
£ ETHERNET-HODULE qehawk

< I | | o woritor Tags {EditTags 7 sl

Offline

No Forces
No Edits

(3 Controller Fauk: Handier
[ Pawer-Up Handler

& | value

Sile Dista Type
AB.ETHERNET_MODULE.CO
ABETHERNET_MODULE_DINT_1768yte..
AB.ETHERNET_MODULE_DINT_128ytes.

! GxHank0

Program Tags

-7 Unscheduled Frogrz | Open ]
=13 Mation Groups
[ Ungrouped Axes | cut
[ Add-on Instructions Copy
=13 Data Types B o
- L, User-Defined =
& strings Delote
i Add-On-Defined
L4, Predefined [¥ verfy
[, Module-Defined Cross Reference  CtrHE
[ Trends
=1 423 o Configuration Browse Logic...  Ctrl+L
B9 1756 Backplans, 17 —_——
-9 [0] 1756-L61 M Print >
- [ [3] 1756-ENETY, ——
= &5 Ethernet Properties Al+Enter
f 17ss-EnETIER

fl ETHERNET-MODULE QxHawk

Ty Ladder Diagram (Mein)
Descrion
] i ]

v

Open the sslected componert or collection
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9. Right-click on the top rung and select “Import Rung”:

SLogix 5000 - Mscanlogix561 [1756-161]
Fie Edit View Ssarch Logic Communications Tools ‘Window Help

Offline

NoForces
Mo Edits

4l H e [e] Ar ] [0 ]|
(8| <]+ ]\ Fovortes {Fan £ AR A BE

W | = &3 Controller MscanlLogixS561 0gix5561(controlier)

2 controler Tags =
Controller Fai\t Handler Scope: | JMscanLogiBbs] »| __ Show Show Al
[=1 Power-Up Handler
= Tasks
= £ ManTask
=% MainProgram
Frogram Tags
MainRoutine
[ Unscheduled Programs
=1 1 Motion Groups
(1 Ungrouped Axes

& CutRung Cerk+
Ench | BB CopyRung crke
Delete Rung
Add Rung Cirkt

[ Add-On Tnstructions
= 3 Data Types
L User-Defined
1+ O strings
g Add-On-Defined
i Ly Predefined
1+ g Module-Defined

Del

g Ede Rung et

Trends

; 10 Configuration Ed gung Commen: D
9 1756 Backplans, 1756-44 [ mporteung...

fa [0] 1756-L61 MscanLoginssel
= [ [3]1756-ENET/A eip
1= & Ethemet:
) 1756-EmETA eip
ﬂ ETHERNET-MODLULE QXHawk

Export Runa.

Accepk Pending Rung Edits

et Dgram O4ar)

YerfFy Rung

GoTo. Ctri+G

Add Ladder Element. .

Alt+Ins

Rung0of 1

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
_> a Save Attachment... N
+ ] Add Attachment...
70l Delete Attachment

Edit Description...
"ﬁ Search Attachments...

Modified Compressed size
10/28/2013 20212 PM 36 KB

Show attachments by default

Click the icon at left in this PDF to
display attached files. Right-click
the 32-000001-xx.L5X file and
select Save Attachment.

b After you have saved
—— the 32-000001-xx.L5X
< file, navigate to it and

click Import in the
Import Rung dialog.

P
e

e
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11. At the “Import Configuration” window, link the first two items to the module name
assigned earlier:

Import Configunation E]

Tags l Data Types]

| Name £ | Aliaz For | Data Type | D escription | Operation |
% ﬂ ecHawlk:| ﬂ AB:ETHERME Usge Existing
B ﬂ QxHawk:0 _ ARETHERME Usze Existing
| eHawk_|0_big_pt Hawk_ID_l: Create Mew
| S<Hawk_10_small_pt UxHawk_10_s Create New

u] 4 | Cancel Help

12. Link “:I” to the input assembly:

Import Configunation

3

Tags l Data Types]

| Marne £ | Aliaz Faor | Data Type | D ezcription | Operation |
%" ﬂ . ﬂ AB:ETHERME Use Existing
@ ﬂ |Name |Data Type |Descrip{ion | A isting
- |- Hawek: C AB:ETHERME. .. e
| + GHHawk] AB:ETHERNE .. | |New
E |-GHHavwk: O AB:ETHERME. ..
Mame: QxHawk:T
Data Type: AB:ETHERMET_MODULE_DIMT_176Bvtes:I:0 -
Descripkion: e
Lontraller
Program
Shawe: Shaw Al > |
| 0F | Cancel | Help
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13. Link “:O” to the output assembly:

Import Configuration

Tags l Data Types]

Lontroller
Program

Showe Show Al

| Name & | Aliaz Far | Data Tupe | Dezcription | Operation |
@ ﬂ [Hawk:| AB:ETHERME Uze Existing
@ ﬂ ﬂ AB:ETHERNE LUze Existing
- |Name |Data Type |Descripti0n | ~ (e
- ﬂ |-G Hawk: T AB:ETHERME... e
ﬂ |- Haravk:] AB:ETHERME...
A+ QrHawhkO ABETHERIE... |
Mame: CHawk: O =
Data Type: AB:ETHERMET_MODULE_DIMT_1ZByvtes:Cu0 b
Descripkion:

14. Delete any empty rungs:

NoForces
Mo Edits

=1 (3 Controller MscanLogixS561
[#) Controler Tags
(1 Contraller Fault Handler
(=1 Power-Up Handler

= Tasks

680 MainTask i

o — o N
m— ] o [FLETE IO 0t o] 8|

R = B R oS F RS
(8| «|» ]\ Fovorttes £ maon £ meme R Bt £ Tmercaier A1

(2] MainProgram - MainRoutine”

= £8 MainProgram
"B Frogram Tags
[ Manroutine
(X1 Unscheduled Programs
& E3 Motion Groups
[ Unarouped Axes
~ [ Add-On Instructions
= 3 Data Types

&
By

B2

Cut Rung ctr
Copy Rung [N

chonse one CPS for choose one CPS for
1M &nd OUT: 1N end OUT:
_small_pt or _big_pt _small_pt or _big_pt

=+ 5 User-Defined 1

Delete Rung Del | apy File [——{ Syrehrenous Copy File

/) QrHawk_command
[ QuHank_device_status
&) QiHowk_external_inputs
5 QrHawk_external_outputs
[ QuHawk_IN_bin_udk
5 QHauwk_IN_small_udt
5 QrHawk_10_big_udt
&) QtHawk_10_small_ud:
8 QrHawk_our _ud:

= £ strings
& strizs
o strea

< | ®]

ET

) sTRING v (Ene)|
= %

Source xHawkl Sours GiHawkl
fdRon SR Dest GHHawk_I0_smal_pti Dest QHawk 10 big PN
Edt Rung Enter Lengin 1 Length 1

Edit Rung Comment 4D
Import Rung. .

Export Rung... Copy File ——{ Synchronous Copy Fi

Source @XHawk_IG_small_pt OUT Source @xHawk_I0_bia_pt QUT

Dest QHHawk0 Dest GXHawkO
1 1

Length Length

‘Accept Pending Rung Edits

Werify Rung

o To, kG

Add Ladder Element. . AleHns

Delete the selected Relay Ladder Logic Element{sh
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15. Select one CPS instruction per rung, the “_small_pt” on the left, or the “_hig_pt” on
the right. Keep the one that corresponds to the assembly sizes configured for the
module, and delete the other:

SLogix 5000 - MscanLoghx561 [1756-L61]*

Fle Edt Vew Search Logic Communications Tools Window Help

No Forces

No Edits

[ Unscheduled Programs
=1+ Motion Groups
(3 ungrouped Axes
[ Add-0n Instructions
1 23 Data Types
= € User-Defined
C¥Hauk_IN_big_udk
Q¥Hawk_IN_smal_udt
QiHawk_10_big_udt

hooze one CFS for chooze one CPS for
18] ctiswk_I0_small_udt I and OUT: I and OUT:
GrHawk_OUT gk _small_ptor_big_pt _small_pt or _big_pt

= &) Strings
etr128 Synehranous Cop Synechronous Copy Fi
k256 Source Source QiHawk |

- Dest QxHawk_I0_smal Dest QXHawk_I0_big_ptIN

[ stred
i Length Length 1

L Add-On-Defined
Ly Predefined

i (4 Modul-Dafined Copy Fils Synchronaus Gapy File
(3 Trends Source QXHawk_I0_small_ptoUT Soirce QHHawk_I0_big ot OUT
=11 1o Configuration Dest QHHawk O Dest QHHavkO
€5 1756 Backplane, 1756-A4 Length 1 Length 1
-0 [0] 1756-L61 MscanLogxSs61

=) [3]1756-ENBT/A sip
= &5 Ethernet
- [ 17se-ENET/A eip
] ETHERNET-MODULE Q¥Hawk |
| >

Enter non-BOCL file source operand Rung 0 of 2 I

16. In this example, the small assembly set has been kept:

SLogix 5000 - Mscanl ogix5561 [1751

Ele Edt Vew Search Logic Communications Took Window Help

Dffline

No Forces ‘
FICTE
I 0] 1w

= 1 Controller MscanLogics5e 1
Controller Tags
(23 Controller Fault Handler
(23 Power-Up Handler

143 Tasks

= 5@ MainTask

=28 MainProgram

B Proorem Tags Chonse one CPS for A
B MainRoutine Reanaour
3 Unscheduled Programs il i
=145 Motion Groups Capy File 1
(3 ungrouped Axes Saurce ekl
(] Add-n Instructions Dest QiHawk 10_small_ptIN
=151 Data Types Length 1
=1 £33 User-Defined

Hawk_command
¥Hawl_device_status

KHawk_external inputs
XHawk_external_outputs
KHawk_IN_big_usk
Hawk_IN_smal_udk

Synohronous Copy File HH

e

<[> ]\ Monitor Tags )\Edit Tags /

gl |

v

Enker non-BOGL file source operand
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In this example, the big assembly set has been kept

NoForces

Mo Edits

{53 Controller MscanLogixS561 ~
Controller Tags
3 Controller Fault Handler
[=1 Power-Up Handler

=& Tasks

= €8 MainTask

|ﬂ H b i | Ak o | |y oy
(0| 310 Fovorttes £ 7 =

=8 MainProgram
Program Tags
MainRoutine
(3 Unscheduled Programs
= 50 Motion Groups
(31 Ungrouped Axes
[ Add-On Tnstructions
&4 Data Types
=) User-Defined
QxHawk_command
Q¥Hawk_device_status
QiHawk_external_inputs
QKHawk_gxternal_outpuks
Q¥Hawk_IN_big_udk |
QuHawk_IN_small_udt
QHawk_10_big_udt
(8 Qrawk_10_small_udk
QXHawk_OUT_udt
=+ Strings
) emes
stred
. smeme =]

choose one CPS for

_small_pt or _big_pt

opy Fie

Source @Hankl
Dest GiHawk_I0_big_ptIN
Length 1

OxHawk:O
1

< m |

%

Enter nan-BO0L file source operand

« [+ [\ Monitor Tags AEdit Tags /

For the remainder of this document, the big assembly set is demonstrated.
The system is now configured enough to test communication with QX Hawk.
17. Select the control button next to “Offline”, and select “Download”:

SLogix 5000 - Mscanlogix3561 [1756-161]

Fle Edt Vew Search Logic Communications Took Window Help

— | Patty [AE_ETHIP-1,10.105 2338 ackplaney Iggl

MNoFoces | } GoOrne
dis Upload. .
e — L | I Y
= & controle ~
Cont
(21 Conty
(31 Powe
(= 3 Tasks
=& e
=8 e
B Coptraller Properties

(51 Unschemepragrans

1= 5 Mation Groups

[ Ungrouped Axes

[ Add-On Tnstructions

£ Data Types

=1 45 User-Defined
Q¥Hawk_command
QuHawk_device_status
QiHawk_external_inputs

-[H) QHawk_external_outputs
QuHawk_IN_big udk L
QxHawk_IN_small_udt

[ Qrrawk_10_big_ud:
QuHawk_I0_small_udk
QRHawk_OUIT_udt

STRING

E3

< |

Dawnioad using current communications path

A-116

|j)—<}u—<‘ 4k

|~

L]

# Controller Togs - Mscanlogix5561 icontrolier)

[ [ £ | 1r ]y
K BUA

choose one CPS for
1N and OUT:
_small_pt or _big_pt

ony Fie

Source QHawicl
Dest @xHawk_I0_big_ptiN
Length 1

Copy File
Source @xHawk_I0_bia_pt QUT
Dest HHawO
Length 1

<[> T\ Monitor Tags )Edit Tags /

Rungiof2 3
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18. Once the program has downloaded, make sure the PLC is in Run Mode:

RSLogix 5000 - Mscanlogix5561 [175

Flle Edt View Search Llogic Communications Tools Window Help

R —
Rem Run 9 W AunMode

Mesoire G0 Offline
Edis

Path: [4B_ETHIP-1110 105 233\Backplaneh

Sk O [
BT

5 Controle
1) oty
(53 contr
(1 Pows TestMade ainProgra ainRoutine =

B8t |

1=t Mainl
] Ll

Brogram Mods A antrolle

g — choose one CPS for ~
Controller Properties N s OLIT

1 Unschepiegrprogrars Fmel o bk
1 3 Wt Groups - |
(2 Ungrouped Axes Soiitsn ORHawk
(2 Add-0n Instructions Dest QHawk_IO_big_ptIN
=1 0 Data Types Length 1
= 5] User-Defined
[0 xHawk_command
QHHawk_device _status
Q¥Hawk_external_inputs 1 Copy File
Q¥Hawk_external_outputs Source @Hawk_10_big_pt OUT
QiHawk_IN_big_udt Dot il
. IN_smal_udt Lénath 1

=1 G strings el

STRING

s

Ly N | | | [

. : 5| |EL [\ Manitor Tags )\Edit Tags ff M

Change controller mode ko Remots Run

Rungiofz PP —|

19. To open the Program Tags, right-click on “Program Tags” and select “Monitor Tags”:
(SEE

8] [ |

NoForces
No Edits

=1 =3 Controller Mscanlogix5561 A~
Cantroller Tags

(1 Controller Fault Handier Seope: | {0 Mscanlogivsse1 Shgw. Showal

(21 Pawer-Up Handler
-3 Tasks Hame & | Alias For Base Tag Data Tupe: Style Description o
(8 WainTask. ABETHERNET MODULE.C.O
- 58 MainProgram AB:ETHERNET_MODULE DINT_1768tes 0
ABETHERNET_MODLLE_DINT 12Byies0:0

Ej = IR |
B MarRoune W HewTag... QW

(2 Unscheduled Progr: -

=1 3 Mation Groups Monitor Tags.

(2 Ungrouped Axes Edit Tags

[ Add-On Instructions

= 3 Data Types

1 E5) User-Defined EpotToo.,
) Q¥Hawk_comms

QHHawk_device,

C¥Hawk_external npts

QXHauk_external_oLtputs

XMk IN_big _udt

erify

Prirt »

strizs
stred
_ [ smRms v
: <[> I\ Monitor Tags )\Edit Tags

|5|<|

Moritor  tag collection
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20.

Expand the “QXHawk_10_big_pt” so that the .IN and .OUT structures and values are visible:

| Fle Edt Yiew Search Logic Communications Iools Window Help

=@ S| » == -

Gl 8 M Aun bode
MoForces b, E Contioller 0K

Battery OK.
Mo Edits 2 g ”‘; ;’i

| -] Bl%/%| [E
B Po [2B_ETHPI0105 235 Backplaneid” |£x]

g sl )

[ ]

\_1,_1

=1 £ Controller MscanLogix5561
[#) controller Tags
3 Controller Faul Handler
[=1 Power-Up Handler
= &3 Tasks
= €3 MainTask
=8 MainProgram
Program Tags
B MainRoutine
(1 Unscheduled Programs
= &5 Motion Groups
(31 Ungrouped Axes
[51 Add-On Instructions
= 3 Data Types
=5 User-Defined
[5) QrHawk_command
8 QtHawk_device_status
8 QrHawk_external_inputs
[ Qurawk_external_sutputs
) QHawk_IN_big_udk
59 QrHawk_IN_small_udt
[B) Qurank_10_big_udt

STRING

<

Enter a tag value

M

BEE]

— DXHawk_I0_big_ptOLIT.command
Hauk_I0_big_ptOUT command figger
Hauk_I0_big_ptOUT command new_master
Hak_I0_big_ptOUT command ies?
Hauk_I10_big_ptOUT commandies3
Hauk_I0_big_ptOUT command st
Hauk_10_big_ptOUT commandiesS
0i¢Hawk_I0_big_pt DUIT command res6
OHauk_I0_big_ptOUT command ies?
QHauk_ID_big_pt.OUT command disable_scan

4 [ [\Monitor Tags £ Edit Tags /

Decinal
Decinal
Decinal

3

]

]

0

0| Decimal
0| Decimal
0| Decimal
0 Decimal
0| Decimal
0

Decinal

0Haink_command
BOOL
B00L
B00L
B00L
B00L
B00L
B00L
B00L
BO0L

A AR A
Scoper |CBManProgiam v Show. Show All
Hams & [ Value «|¢5tle | DataTipe | Desciiption (=
|| = @XHawk I0_big ot Lt @¥Hawk_I0_big_udt
| @tHank_I0_big ptIN Ciiit @xHamk_IN_bin_udt choose one CPS for [N and DUT: _sm.

||| = GxHawk I0_bio_ptIN.OUT_echo Sant OHawk OUT_udk
1 + @¥Hawk_I0_big_ptIN.OUT_echa useriag 0 Decimd |DINT
N -+ GXHawk_I0_big_ptIN.OUT_echo. command Lottt @Hamk_command se
| | -+ GXHawk_I0_big_ptIN.OUT _echa. ex_out T @XHank_evtemal_oulputs
||+ OHowk_I0_big ptIN.extin ok @Hank_evtemal inpits | <+
||+ OXHowk_I0_big_ptIN.cxoul Dot @xHamk_evtemal_oulputs | 1o
||| OxHawk_I0_bin_ptIN.device stalus Lo bl OHawk_devies_status
||| ORHawk 0 bin_ptIN.sequence 3 Decimd |DINT
|||+ OXHawk I0_big_ptIN tigger_cnt 3. Decimd |DINT
||| 0xHawk_I0_big_ptIN.decode_match_cnt 3| Decimd |DINT
||| O%Hewk_I0_big_ptIN.mismatch_cnt 0 Decimd |DINT
| |+ OXHawk_I0_big_ptIN.noread_ent 0 Decimd DINT -
| |+ OHawk_I0_big_ptIN.spmb_sh '123456785012vF000v (0116, . . { snze
|| = OxHank_0_big_ptoUT i OXHamk_OUT_udt

+ DXHawk_I0_big_pLOLT usertag Decinal  DINT

21. Change the “.OUT.usertag” to non-zero:

| Ele Edt Yew Search Logic Communications Iooks Window Hep - 8x

=@ 3| *(m= \ -] oBl%elBl [ [¥[=| @la

Rem Run @8 W RunMode -~ m Patfy [AB_ETHIP-1410.105.233'B ackplaneh0* | fs]
Rorae b | Contioler OK 17
7 Battery OK.
NoEdis g 13 | e | e |
™ /00K
a| \ Favorites (RIOT £ Tk
= &3 Controller MscanLogi<o561 ||| Scope [CBMainProgiam  v|  Show Show All
[#) controller Tags
& <d s
< N Hams: [Valus [¢|stve  [DataTupe | Dessiiption | |-
3 Power-Up Handler || = @XHawk I0_big ot @¥Hawk_I0_big_udt
= 3 Tasks | @tHank_I0_big ptIN @xHamk_IN_bin_udt choose one CPS for [N and DUT: _sm.
= €8 ManTask ||| = GxHawk I0_bio_ptIN.OUT_echo @4Hamk_OUT_udt
=€ Mankrogram H & QXHawk 10_big_ptIN.OUT_echo usertag Decimal | DINT
;’“’R‘””t““s N -+ GXHawk_I0_big_ptIN.OUT_echo. command @xHawk_command o
ainRoutine
1 Unscheded Programs | | -+ GXHawk_I0_big_ptIN.OUT _echa. ex_out @XHank_evtemal_oulputs
- £ Mation Groups ||+ OHowk_I0_big ptIN.extin @Hank_evtemal inpits | <+
(1 Ungrouped Axes ||+ OXHowk_I0_big_ptIN.cxoul GxHamk_extemal_oulputs | oo
(21 Add-on Tnstructions ||| OXHawk_I0_big_ptIN.device_stalus OXHawk_deviee_status
B BQD%‘LWD:F p -+ DXHawk I0_bin_ptIN sequence Decimal  DINT
= 63, User-Define: —
B Griark command ||| @xHawk I0_bio_pt I tigoer_cnt Decimal | DINT
) Qitrank_device,stotus ||| 0xHawk_I0_big_ptIN.decode_match_cnt Decimal  DINT
) QuHawk_external_inputs ||| O%Hewk_I0_big_ptIN.mismatch_cnt Decimal | DINT
8 Qrrtawk_external_autputs | |+ OXHawk_I0_big_ptIN.noread_ent Decimal | DINT —
f@ QiHawk_IN_big_ud: | || GxHawk_I0_big ptIN symb_st 1123456789012wF000V (0116 . . sr128
% g::::ﬁgi”;h”:‘ |~ OxHankJD_big_pt0UT T O awk_OUT_udk
1) ek go_smal_uck || OxHewk_I0_big_ptOUT usertag - TE]  Decimal | DINT
) QxHank_oUT udt || = 0xHawk_I0_big_ptOUT.command Gy 0Haink_command
= 3 Strings N Hauk_I0_big_ptOUT command figger 0 Decimal |BOOL
:@ S L2 | | OxHawk_I0_big_pt OUT .command new_master 0 Decimal BOOL
) stréd 0xHauwk_I0_big_pt OUT command 1es 0| Decimal |BOOL
STRING &l
% | ] Hauk_I10_big_ptOUT commandies3 0 Decimal |BOOL
| | Hauk_I0_big_ptOUT command st 0 Decimal |BOOL
| Hauk_10_big_ptOUT commandiesS 0| Decimal |BOOL
H 0i¢Hawk_I0_big_pt DUIT command res6 0 Decimal |BOOL
| OHauk_I0_big_ptOUT command ies? 0 Decimal |BOOL
- - QHauk_ID_big_pt.OUT command disable_scan 0| Decimal |BOOL
S 4 [ [\Monitor Tags £ Edit Tags / |«
Ready a
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The “.IN.usertag_echo” will change to match the same value as the “.OUT.usertag”:

ndices

SLogix 5000 - Mscanl ogix5561 [1756-L61]* - [Program Tags - MainProgram]

|} Bile Edt Wew Search Logic Communications Iooks Window Help BEES
al=ld| 8| b= | -] oBl%l6| [ v|m| @l
Rem Run A ™ Run Mode fEd et [AB_ETHIP-1410.105 233 Backplanel0* ==
NoFarses b Conlolle 0
Mo Edits a ; Halien Dk |4l [ o 5] i
1/DOK
i | e < S Tk X
=1 3 Controler MscarLogisas ! ~ Scoge: |[gManProgram ¥ Shaw. Show All
e ;Z:E::E: :z; T HName & | Value +[¢[Swk |DataType Desciption ||l
-1 Power-Lp Hardier | |— @xHawk_I0_tig_pt IXHawk_0_big_udt
= Tasks ! GXHawk_I0_bia_pLIN IXHawk_IN_bia_ud shoose one CPS for IN and OUT: _sm
=i 68 ManTask | = OxHawk 10_big pUIN.OUT_echo %Hawk_OUT_ud
= 8 MainProgram | % GHewk 0 big_plIN.OUT _echousettag. Decimal |DINT
Bremain loe + GHawk_I0_bia plIN.OUT eche.command Griih XHawwk_command
BB MainRoutine — :
B st Progas || mxHawk ID_bia pUN.OUT_echo ext out Gl OXHawk_externsl_oulpts |
=1 5 Mation Groups | |+ tHawk I0_big_ptiN.extin Gooild OXHawk_estermal inputs
(1 Ungrouped Axes | axHawk I0_bia ptiN.ext_out Do bt OXHawk_estemal_outputs
£ ad-On Instrustions | DHawk_I0_bia puN.device_satue faaohle DiXHank_devize_ staus
=1 &3 Data Types |+ GXHawk 0 _bin ptIH sequence 3| Decimal |DINT
% &‘ﬁigz::licomma” 4 | oHawk I0_bin ptIN tigger_ent 3| |Decimal |DINT
8] Crbank device_status |+ xHawk 0 big puIN decads match_cnt 3| Decinal |DINT
) QiHewk_external_inputs |+ @xHewk_I0_big ptIN mismaich_cnt 0| Decimal |DINT.
) QHewk_external_outputs || |+ OxHawk_0_bia_ptIN.noread cnt 0 Desimal |DINT —
% gi:::t’:x’f‘:;fdﬁm ||+ OXHawk 10_big pUN.symb_st '123456783012VF000% (L1, .. |{ sul28
gy || = OxHawk_I0_big_ptOUT T OXHawk_OUT_ud:
) aml J0_smal | oxHawk 0 _bia ptOUT useitag 643| Desimal |DINT
80 QiHawk_oUT _udt = — 0XHawk_|10_big_pt.OUT.command Lol OXHawk_command
=1 5] Strings N OxHawk_10_bia_plOUT command tigger 0| Decimal |BOOL
% :E:gﬁ =4 GxHawk_I0_bia_pt OUT command nen_master 0| Decimal |BOOL
B ol I QHawk_10_bin_pt.OUT.commandes2 0| Decimal BOOL
B N ¢ awk_10_big_ptOUT command re<3 0| |Decimal |BOOL
[ | GHawk_I0_bia_plOUT command s 0| Decmal |BOOL
H GHawk_10_bin_pt.OUT.command es§ 0| Decinal BOOL
N 01_big_plOUT command.est 0| |Decimal |BOOL
n bia_pOUT commandes? 0| Decimal |BOOL
QHawk_I0_big_pt.OUT.command disable_scan 0| Decinal |BOOL =
S 2| | ST r T\ Montor Tags AEdtTags 1K [» l_l
Ready

This confirms that two-way communication with QX Hawk is successful. It is 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.
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Appendix K — Allen-Bradley Version 20 PLC Setup

[1 To add a new EDS file to RSLogix 5000 Version 20 select the EDS Hardware Installation
Tool from the menu item under Tools.

[ Controfer Fault Handier
51 PawerUip Handler
e

£8 MairTask

(% [ manProgram

[ Unscheduled Programs | Phases

= £9 170 Confguraton
= 69 1756 Badkplane, 175644
B [O] 1756461 Basc_Tester
= § plirsseeper
&=

[1 Click the Next button.
Rackwell Automation’s EDS Wizard ﬁ

Welcome to Rockwell
Automation's EDS Wizard

The EDS Wizard allows you to:
- reqister EDS-based devices.
- unregister a device.
- change the graphic images associated with a device.
- create an EDS file from an unknown device.
- upload EONS file(z] stored in a device

To continue click Mext

(L ) o
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[ Make sure the Register an EDS file(s) radio button is selected, then click Next.

Options
What task do you want to complete?

Rockwell Automation's EDS Wizard x|

* 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 EDS file from
our database.

£ Create an EDS file.
This option creates a new EDS file that allows our software to recognize your
device.

Tihis aption uploads and registers the EDE flels] stored in the device,

¢ Wpload EDS filefs) from the device:

< Back Nmm Cancel |
—

e ——

[ Click the Browse button to locate the new EDS file on your PC. The

Rockwell Automation's EDS Wizard

Registration
Blectronic Data Sheet file(s) will be added to your system for use in Rockwell
Automation applications.

¥ Register a single file
" Register a directory of EDS files [T Look in subfolders

Mamed:
E\Word\EDSWQX Hawl: (32-000002-10).eds

* If 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 Mext

< Back Mext > Cancel

QX Hawk Industrial Imager User Manual

n click Next.

A-121



Allen-Bradley Version 20 PLC Setup
[1Click the Next button.

Rockwell Automation's EDS Wizard

EDS File Installation Test Results
This test evaluates each EDS file for emors in the EDS file. This test does not
guarantee EDS file validity.

=121 Installation Test Results
El e workveds g hawk (32-000002-10).eds

couck (tet> ] careel |

I Click the Next button.

Rockwell Automation’s EDS Wizard i{

Change Graphic Image

You can change the araphic image that is associated with a device.

Product Types

Change icon... | E@ Generic Deviceldeprecated for new devices)
(’ X HAWK

< Back Mexd > Cancel
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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.

M.

You would lilke to register the following device.
QX HAWK

< Back Mesd = Cancel

1 Click the Finish button.

Rockwell Automation’s EDS Wizard

Ix)

You have successfully completed the EDS Wizard.
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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.

L0060 - Basic_Tester [1756-161 20.11]*

4 Hl | IilIi”l\}I wlu.!l ﬂ
B bl G e

= Controler Badiz_Tester

g [ Controler Tags
i’ £ Contromer Foult Handier

= 3 10 Configuration -
= 9 1756 Bacol gy
o [0 17ss-

=Y [

[0 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.

Cotios | Modhe Duscovery | Favarees |
E o e S
| Catoiog Humber | Goserpten | Verdor | Catmgory. 1
FIE087 e CXETD Micmsean Syme Genenc Devieelisgmcated forn
FIE-£800 boos 0 HAWK Mormeoan Syste. Gerenc Deviceddepmcated forn.
2 of 200 Mokl Types Found st Fancartes
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[J Enter the name of the device used in the PLC program and the IP address of the camera.

[J 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.
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0 Select the Iarge assembly size and click the OK button when done.

ﬁlmh-hmlm':lmnlmwrik

1 RS T = aalallE 3 @la)i—
| 0ffne 1. F RN 'ﬂmmﬂ
E“w'“_a"l'r':g‘ L T =01 R g e | i
i = ] T [ 3
" Mt ey T - ,
e e T T
Pert o “Electons Kayng |c«mm H
= N [Q=sm I""'_ ckons ; T
e | M
= ==
I LEHE|
[ el l
R 11
=22 L0 Corfiguranon Connectons: e i Cocd |t |
= 1756 Backplane, 1756-844
10 T4 Bagic Tester
E Emwnw ‘
T [0t 0
3 sEETREr ! .
4l | 2
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Testing Communications

Using Controller Tags

[ Open the Controller Tags dialog and select the Monitor Tags tab at the bottom. Then
expand the output array. The trigger bit is the first bit of the 5th byte offset which is
data[4].0. Setting this bit to 1 should trigger a read on the camera.

ol x|
Mame = = =2t [Vkin  #|dspe |oate|p. o
[ IE ' e |0 | Eal
L= L, Fawict | Exas b |04 [I-E!_-]G:
|| S0 HmcDDaa | (= «x bl IDecimal (SIN
- ‘Fﬂﬂ_HME Datall] | ]| _DWESI_N
|| 0% HeweODaa] | £ |Decims |SIN
|{ G Howl0.Daol2] | 0] |Decems |SIN
[ | # o HekoDaa) . o] [Deciod [SIN
|| S0 HawkODsal4] | 0| |Decemal [SIN
]| 0% Hawe.0.0ut4410 ] B |Decmsl 501
L | | 0K HewkcO.Dadd) | 0| [Decmad |BON
|| | ot HewDDasa)2 | 0| [Decimal [BOI
| | | @4 HawkODaa413 | 0| |Dacma |BOI Il
L | O HowkDDatdd] 4 | @) |Decimal B0
L] | [OX HowODadd)s | o] Decimd BDL] BB
[ ]| [ox Hewk0Daitls _ o] [pecma 801
= | ¢ Hawk ODataf4}7 | 0| [Decma (BN L)
| 0 HawkODatals] | 0] [Decemd (SIN ;
|| 0% Hawd 0D | 0| [Decensl SN
1 I k1, l“;nllnr“hgll‘k Edit Tags ? | =08 5 'ET_,!
Data Type Size [Bytes) Field Name
u3z2 4 User-Defined Tag
u32 4 Command
U3z 4 External Quiput Control
Command Bits
17 | 16 a8 1 0
]
m
[+F}
-
22
m
C|lo| @
= | 5]
= o =
2 D o %
o o = =
0 m —
L = | =
] 0 ') |
[ fie} ol w [ir]
—~ o = e e
Tlo |38
— ~+ |;|-:|=:|
v 0
(=]
C
|
(i
M
i
(%]
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[J The read data will be in the input array. For the I0_small connection size scroll down to where
data[16] is the first byte of the read data length and data[20] is the start of the data string.

[J For the 10_big connection size scroll down where data[44] is the first byte of the read
data length and data[48] is the start of the data string.
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[ The input data assembly is as follows.

Small In "Input"
100 Ox64
84 0x54 21 (32-bit points)
Size [Bytes) Field Name Byte Offset

4 User-Defined Tag Echo 0-3

4 Command Echo 4-7

4 Output Control Echo 8-11

4 Read Cycle Sequence Counter 12-15

4+64 Read cycle report: Decoded Data 16-19, 20-83

Big In "Input"
101 0xB5
176 0xB0 44 (32-bit points)
Size (Bytes) Field Name Byte Offset

4 User-Defined Tag Echo 0-3

4 Command Echo 4-7

4 Output Control Echo 8-11

4 Extarnal Input Status 12-15

4 External Output Satus 16-19

4 Device 5tatus 20-23

4 Read Cycle Sequence Counter 24-27

4 Read cycle report: Trigger count <T> 28-31

4 Read cycle report: Decode/Match count <V> 32-35

4 Read cycle report: Mismatch count <X= 36-39

4 Read cycle report: Noread count <N= 40-43

4+128 Read cycle report: Decoded Data 44-47, 48-175

Note: If the camera fails to read, make sure to enable External Trigger in ESP.
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Using Add-On-Instruction Tags
0 Insert the new AOI into the program Create the proper tags and assomated links.

[ I S

[1 Open the Program Tags dialog and trigger a read by changing the output tag from 0 to 1.

Mame =2lo | Value #|45nie | Data Type
- AzsemblyBigin e [ BIG_IM
=} AssemblBiglul Lol OUTRUT
i+ AssemblBigOut LserDelT ag L 0| |Decimal |DINT
+-AssembbBigOul Commend =l ] |Decinal [DINT
- AssemblyBigOul. ExtemaiDutChl 0| |Decimal [DINT
+BigAD fos el X5
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[J Expand the input assembly and verify that the read data has populated the tags.

Waue

-

[ £

Dala Typs.
BIG_IN

DINT

DINT

LA

DINT

BINT

DINT

DINT

DINT

-~

DINT

DINT

DINT

o
v
&

=

STRING128 |
DINT

. 2 i
el et et B AR N RN R R R RN

SINT(126]

= f

SINT

[

JAsCH

w

ASCH

SINT

=

ASCIH

SINF

w
=

ASCI

SINT

%

ASCI

SINT.

g

ASCH

SINT

vy

A5CH

SINT

rar

ASCH

SINT.

T

Bl

LIASCH
| AsCH

SINT
SiNT

vp

00"

LIASCl

ASCH

SINT
SINT

[ Below is a screen shot of the small input assembly data.

[hene =z [Vaim *[d5y [Daatme
S o S
- AssemblySmalin UseDeiT sgf cha 0| |Decimal [DINT

H AssemblySmalln Co cho 1| |Decima [DINT
0| |Decemal [DINT
nalln Hlea 7| |Decinel [DINT
malfin S g (i) (STRINGEA
S malln St 12| |Decimal [DINT
= AssemblyS malln String4 DATA [-.-) [ 1ASCI_|SINT(E4)
t1v | |asol [SINT
rav| |AsDl  [SINT
rat] |ASCI |SINT
4| asol [SINT
*5* | |ASDH  [SINT
v6* | |ascl  [sINT
70 | |asci [SINT
rar| |50l [SINT
var| [ASOI  [SINT
"0t |ASCI[SINT
1| lasc  [SINT
Fi-AssemblySmalin Stngb4 DATA[I1| r2+ | ascl [SINT
FF-AzsembiySmalln StringS4 DATA[12] '500" | |ASTI  [SINT
H-Assembl/Smalin Stengt4 DATAL13] 5007 | |ASCH  [SINT
i AsvemblySmalin StengE4 DATAL14)] "500° | |ASEN [SINT
1 AssamblySmalin StngB4 DATA[15] ‘500t | [ASCH  [SINT
¥ AsenibhSmalin Stingbd DATAIT6] *300" | [ASCI  |SINT
T AssamblySmalin Stengsd DATALIT] '500* | |asal [SINT
-AssemblySmalin Stringt4 DATAE] ‘so0t | |ASOI  [SINT
cH-AzsemblySmalln StrngB4 DATAL1S] 500" | |ASCI [SINT
H-Assambly/Smalin Stenghd, DIATAL20] 's00* | |ASCI  [SINT
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Appendix L — EIPScan Setup

This procedure is for the EIPScan Test Tool published by Pyramid Solutions.
1. Right-click on “EIPScan Test Tool", select “Add Device”:

axhawk eiptest] asm1025big.cfe
Pl Vew Request [f0 Stack Devie{IOModie Help

DEd
Target b= EIPSean Test Tool
Network Path |10.105.234 ‘
Adapter [10704730 ~| ‘
Renuest [allfields are in hex] Host 1010 corfigure Assembly
Pedsfined  [(Hone) - + Runmode
Short Tjor

Sevicethen [ Clssthed [¢
Instence lhed] [307  Awbutelher) [3
Merber thel |

s |

Flequest Dota. Each byte is & 2 char hex value.
separaled by aspace [ie. 02 26 13)

Response
Riespanse Size [decimal) [260
0000000000000000000000000000 A

00 00 00 00 00,00 00 0000 0001000000 —
11 D0 0000 01 00 00 00 00 00 00000000

£~ pucMM /L o

e

12:16:15:33  Comnection closed with Instance |
12:49:11:474  Connection opened with Instance 1, Max Recy Delay 83 msec, Max Send Delay 1 msec, Rev A1 25.35 msec, Sent API 20.01 mser, Revd pkis
13:58:38:950  Conmection closed with Instance |

14:12:56:270  Connection closed with Instance |

12:13:31755  Error: Request faled: Target is not responding

121131411750 Error: Request faled: Target is not responding

15:20:3%:187  Open Cannection Falled For Instance 1: Invalid Segment Type or Segment Yalue in Path
15:20145:536  Comnectian closed with Instance 1

1521 305RT  Onen Cannertian Faled Frr Tnskancs 1 Tnvalin Senment Tyrs ne Ssnment Yale in Path

2. Set the “IP Address” to match QX Hawk:

Add New Device

12:13:50:983  Connection opened with Instance 1, Max Recy Delay 11 mset, Max Send Delay 1 msec, Rev API 25.35 msec, Sent API 20.01 msee, Revd pkts 5535, Sent pkts 7012 =2

164265, Sent pkts 208135

14:02:38:790  Connection openied with Instance 1, Mex Recy Delay 8 msex,, Max Send Delay 1 mser, Rev AP1 25,35 msex, Sent AP1 20,01 msec, Revd phts 24216, Sent pkts 30663

P Addiess |

" Host Mame: | Cancel
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QX Hawk will show up in the main window:

EIPscan qhawk eiptest asm1025bi
ew Request /O Stack Device [10Module Help
- =
Taiget At ElPScan Test Tool
Network Path [10.10.5.234 B
Adapler 10104730 =
Request (all fields are i hex) Host 10.10.4130
Predefined:  [[None) Z QX HAWK
Service hex) ¢ Class (hesl |4
Instanee (hex) 307 Attibute (hex] [3 inEsad
Membet [hel
Syrmbol Tag

Raquest Data Each byte is 3 2 char hex valis,
separaled by & space fie. 0a 25 13).

EEX

Flespanse:
Respanse Size [decimal] [260
00100 00 00 00 00 00 00 0000 00 000000 -

0000 00 00 00 00 00 00 000001 000000 —
0100 00 00 01 0000 000000 0000 0000

D fuckHm JJ

Timestamp | Message

121350983 Connection opened with Instance 1, Max Recy Delay 11 msec, Max Send Delay 1 msee, Rev APT 25,35 msee, Sent API 20,01 msec, Revd pkes 5535, Sent pkts 7012 E
12:16:15:33  Connection closed with Instance 1

12149111174 Connection opsnsd with Instance 1, Max Recy Delay 83 mssc, Max Send Delay 1 msec, Rev AP 25,35 mse, Sent AP1 20,01 msec, Revd phts 164265, Sent pkts 208135

13:58:38:950  Connection closed with Instance 1

14:02;38:790  Connection opened wih Instance 1, Max Recy Delay & msec, Max Send Delay L msec, Rey APL 25,35 msec, Sent API 2001 msec, Revd phis 29216, Sent pits 30683

14:12:56:270  Connection closed with Instance 1

1211331755 Error: Request Faled: Targetis not responding

12:13:41:750  Error: Request Faled: Taraet is not responding

15:20:3:187  Open Connection Faled for Instance 1: Invalid Segment Type or Segment Yalhue in Path

15:20:45:536  Connection closed with [nstance 1

15:21:34:567  onen Crnnarkinn Faled For Tnskance |2 Tvalid Seament Tune ar Sanment Yalie in Parh 4
Ready

3. Right-click on QX Hawk, select “Add Class1 Connection”:

Fle View Request 1fO Stack Device {10 Modue Help

D@«

Taiget A=l EIPScan Test Tool
Metwork Path |10.105.234 E
Adapler 10104130 -
Fequest (al fields are in hex) Host 10.10.4.130
Predefired: [Monel =] R HAWK
pecazalistile sl T &L ‘add Device £ 10 Module
Instance (hesl [301 Atrbute (hex) |3 il
Member [hes)
Symbol Tag

Fiequest Data. Eash byts s a 2 char hex value,
separated by a space fie. 02 26 f3)

‘Add Class3 Cannection

Start Class1 Auto Test

Respanse
Fiesponse Size (decimal) [260
0000000000000000000000000000 A

0000100 00 0000 0000000001 000000 —
01 00100 00 01 00 00 00100 00 00 00 D0 00

Skark Class1 Oubput Test

ThueMM /L r

Timestamp | Message
12:13:50:983  Connection opened with Instance 1, Max Recy Delay 11 msec, Max Send Delay 1 msec, Rev AP 25.35 msec, Sent A1 20,01 msec, Revd phks 5535, Sent pkts 7012 =2
Connection closed with Instance 1
Connection opened with Instance 1, Max Recy Delay 83 msec, Max Send Delay 1 msee, Rev 4P1 25.35 msec, Sent AP 20,01 mser, Revd phts 164265, Sent pkts 206135
Connection closed with Instance 1
Error: Request Failed: Target is not responding
Error: Request Failed: Target is not responding
Open Connection falled for Instance 1: Invalid Segment Type or Seament Valus in Path
Connection closed with Instance 1
Open Connection falled For Instance 1: Invalid Seqment Type of Seament Valus in Path
854 Connection closed with Instance 1
15:74:7:948  Onan Cennarhinn Faler e Tnskance 12 Thvslid Sammank Tuns v Saamenk Yale in Path, i
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4. When the “Add Class1 Connection” dialog pops up, select “Data Size”.
5. Populate “Originator->Target” (OUT) with 12, and “Target->Originator” (Big IN) with 176:
Add Class1 Connection E|

Type DataSize ] Rate ] Trigger] Destination] F'liorit_l,Jl Canf 4| *
Originator-»T anget
Data Size |12 [v Rundldle Header

Target->Originator

Dats Size |174 [ Runlde Header

] | 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:

Add Class1 Connection El

Tupe ] Data Size Rate ]Trigger] Destination] Priorit_l,l] Conf 4] ¥

Packet Rate in millizeconds

Originatar -» Target 20
Target -> Originator 20
Praduction [nhibit Timeout in milliseconds
Originatar -» Target a
Target -» Originator 0

akK | Catricel |
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7. Select “Destination”.
8. Populate “Originator->Target” (OUT) with 198, and “Target->Originator” (Big IN) 101:

nnection §

Add Class1

Type ] Data Size] Rate ] Trigger Destination lPriDlil_l,l] Conf 4] ¥

Configuration Connection Instance |1
Originatar -» Target - Specify Connection Paint or Tag

Connection ,— Connection
Paint 138 Tag |

Target -» Originator - Specify Connection Paint or Tag

Connection ,_ Connection
Paint 101 Tag

ak. | Cancel | |

Alternately, “Target->Originator” could be set to 100 for the Small IN assembly.
9. Click OK, and the io data windows will show up in the main area, below QX Hawk.
10. In the 1/O menu, select “Run mode” so that there is a check mark next to it:

[B8 EIPScan - EIPsc gxhawk eiptest! asm1025]

File View Request Stack  Device f 10 Moduls  Help
D&l Add Device
~Target ConfigurerAssambly = EIPScan Test Toal
Netwolk Pt 10 P O

Adapter |Tﬁ —J =Y

Fiequest [all felds are in hek] Hast 10.10.4130

Fredefined [(Mone] = QX HAWK - Connection Instance 1, BPls 20/ 20, Cydlic

= o 0 e e e e 2 e ) e e
Senvicelher) 2 Classhe] 4 TEM1BI1T 0887 6843210 '7
e T e o a— Sl AAAAAAA A

Member (hex]
Symbol Tag

Flequest Data Each byle is 2 2 char hex value,
sepaated by aspace fie 0a 261)

Response:
Response Size [decimal) |260 00 00 0D 0D 00 DO 00 00 00 0D 00 00 00 00 00 00 00 00 00 00 00 00 00 00 01 00 00 00 01 00 00 00 01 00 00 00 00 00 00
00 0D 00 0D DD Oz 0O 00 00 31 32 33 32 3% 6 37 38 38 30 31 3z 00 00 00 00 DD 00 00 0D 00 00 OO 00 0O 00 00 0O 00 0O
333333333333333333333?333333 = 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
1000000 07000000 000000000000 _, 00 00 00 00 OO OO 00 00 00 DD OO 00 00 00 00 OO 00 00 00 00 OO 00 00 00 00 0D 00 00 00 00 00 00 00 00 00 00 00 00 00
v

00 00 0D 00 00 0O 00 0O 00 00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 OO 00 00 00 00 0O 00

<[FuCMmM /£ Lo

Timestamp__| Message I ~
Connection opened with Instance 1, Max Recy Delay 11 mse, Max Send Delay 1 msec, Rev API 25,35 msed, Sent APL 20,01 msec, Revd phis 5535, Sent pkts 7012
Connection dosed with Instance 1
Connection opened with Instance 1, Max Recv Delay 83 mse, Max Send Delay 1 msec, Rev API 25,35 mse, Sent APL 20,01 msec; Revd phis 164268, Sent pkis 208135
Connection dosed with Instance 1
Connection opened with Instance 1, Max Recy Delay & msec, Max Send Delay 1 mser, Rev API 25,35 msec, Sent APL 20,01 msec, Revd phis 24216, Sent pkts 30663
Connection dosed with Instance 1

14:22:18:610  Connection opened with Instance 1, Max Recy Delay 8 msec, Max Send Delay 1 meee, Rey API 25,32 msec, Sent APl 19,98 msec, Rovd pkis 356, Sent phis 451
12:13:31:755  Error: Request faled: Target is not responding

12:13:41:750  Error: Renquest aled: Target is not responding

15:20:33:187  Open Connection failed for Instance 1 Invalid Segment Type or Segment: Value in Path

15M:45: 53 Connertion rlacer wth Tndtanre 1
1 Class1 connections active, Max Recy Delay 8 msec, Max Send Delay 1 msee, Max Recy AP1 25.32, Max Send API 19,98
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EIPScan Setup

EIPScan begins polling the unit, and displays the content of the IN (blue) and OUT (green)
assemblies:

EIPScan - EIPscan gxhawk eiptest] asm1025bi
Eie View Request [O Stack Device /10Modul Help

[ =
Target = EIPScan Test Tool
Newok Path 10105238 a
Adapter S E | =
Rlequest (all ields are in hex) Host 10.10.4730

Predefined:  |(None] ~ 0 HAWK - Cornection Instarice 1, RPls 20/ 20, Cyclic

Sericethes) |o Cassthed [¢ " @—{ NN R OO RN N }7
Instarce (hew) [0 Atibute hes) [F e

Member hes) |

smboiTes |

Flequest Data Each bute is & 2 char hex value,
separated by a space fi.e. 0a 26 3]

)

Hereone 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 04 00 00 00 04 00 00 00 04 00 00

fasponenseelanmal A760 00 00 00 00 00 00 00 00 00 Of 00 00 00 31 32 33 34 35 36 37 36 39 30 31 32 00 00 00 00 00 00 00 00 00 0O
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00100 00 00 00,00 00 00 0000 00 000000 A

B0 00 O B0 e 00 G 10 o) e 00 00 00 00 00 00 00 00 00 DD 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

(7100 00 00 01 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0D 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00 00 00 00 00

<TlhuemM /1 J“

Timestamp___| Message A
12:13:50:983  Cannection opened with Instance 1, Max Recy Delay 11 msec, Max Send Delay 1 msec, Rev APT 25.35 msee, Sent API 20,01 msec, Revd pkts 5535, Sent. pkis 7012

12:16:15:33  Connection closed with Instance 1

12:43:11:174  Connection opened nith Instance 1, Max Recy Delay 7 msec, Max Send Delay 1 msec, Rev APT 25,30 msec, Sent API 20,00 msec, Rovd phbs 275, Sent pkis 352

121133 Ettor: Request Falsd: Taraet is not responding 3
17 47a1 750 Frroe. Gacviact Faied. T g,

1 Class connections active, Max Recy Delay 7 msec, Max Send Delay 1 msec, Max Recy API 25.30, Max Send AP1 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”, and QX Hawk echoing it back.
11. Click on the first byte (User Tag) in the green area (OUT):

& EIPSc IPscan gxhawk eiptest1 asm1025bi
Ele View Request 10 Stack Device /10 Moduls Help

[SE

D&
o = EIPScan Test Tool
Network Path |10105.231 B

Adapter 10104130 - =
Request (al fields are in hex] Host: 10.10.4.130

Predefined:  |(None) k2 0% HAWK - Connection Instance 1, RFls 20 / 20, Cyclic
Senicelhel & Classhed  [4

.4{ e e
nstance (hee) 301 Atibuis e 3 P S

Memberther] |

SymbolTag |

Fiequest Data. Each byte is a 2 char hex value,
separated by a spacs fie. 0a 26 3]

Response
Hosnoaseies (deciall 1260 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 01 00 00 00 01 00 00 00 01 00 00 00 00 00 OO
00 00 00 00 00 Oc G0 00 00 31 32 33 34 35 36 37 38 33 30 31 32 00 40 00 00 00 00 DA 00 00 00 00 00 00 00 00 03 00 40
0000000000000000000000000000 &
oo OO B oo Do e e n oy 00 00 0D 00 00 00 00 00 00 D0 00 0O 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 03 00 40
01000000 01 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
e 00 00 00 00 00 00 G0 00 00 00 00 04 00 00 00 00 00 00 00 00

00 00 00 00 00 00 OO 00 0O 0O 00 00

DRUCMM /]

Timestamp | Message
12:13:50:983  Connection opened with Instance 1, Max Recy Delay 11 mser, Max Send Delay | msec, Rev APL25.35 mser, Sent API 20,01 msec, Rovd pkis 5535, Sent pkis 7002 3
Connection closed with Instance 1

Connection apened with Instance 1, Max Recy Delay 53 msec, Max Send Delay | msec, Roy APT 25,35 msec, Sent AP 20.01 msec, Revd phts 164265, Sent pkts 208135

Connection closed with Instance

Connection apened with Instance 1, Max Recy Delay 8 sec, Max Send Delay 1 msec, Ry AP1 25,35 msec, Sent AP 20.01 msex, Revd pkts 24216, Sert pkts 30683

Connection closed vith Instance 1

Connection opened with Instancs 1, Max Recy Delay 9 msec, Max Send Delay 6 msec, Rev AP1 25,35 msec, Sert AP1 20,01 msee, Revd pkts 6124, Sent pkts 7759

Error; Request failed: Taraet s not responding

Errers Request Falled: Taraet s not responding

Open Connection falled For Instance 13 Invalid Seamert Type o Seatvert Yalus in Path -
TSPMUASIERS  Crnnertion rlnsad with Tnskanes 1

1 Class1 connections active, Max Recy Delay 9 msac, Max Send Delay 6 mssc, Max Recv AP1 25,35, Max Send APL 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:

Ele Yiew Request O Stack Device 10 Module telp

D@ H|
Target Az EIPScan Test Tool
Netwok Path [1010523¢ B
Adepter  [10104730 |

Fiequest [l fields are in hex] Host 1010.4130

Predefined:  [[None] - QX HAWK - Connection Instance 1, RPls 20/ 20, Cyclic

sevicelhed |6 Clssthed [+ 754‘::@@‘: N0 @?E 76 8 @?E A I|§‘ o :’7
SRECEEEEE Bl gE -y

Instance (e [301 Atibute e [3 R

Memberfhes) |

Sumbol Tag

Request Data. Each bute is 3.2 char hex value,
separaied by a space fie. 0 2613]

Fisspanse
Response Size (dacimal] {260 +25 00 00 00 00 0D 00 00 00 00 0D 00 00 00 00 00 00 0D 00 00 00 00 00 00 01 00 00 00 01 00 00 00 01 00 00 00 00 00 00
00 00 00 00 0O Oe 00 00 00 31 32 33 34 35 36 37 38 39 30 31 32 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 OO 0O
O . 00 00 00 00 0O 00 OO0 00 00 00 00 00 00 00 00 OO 0O OO 0O OO 00 0O 00 00 00 00 00 0O 00 0O 00 00 00 00 00 90 00 00 00
(7 00,00 0007 00 00 00 00 00 00 0000 00 00 00 00 00 0O 0D 00 00 00 00 OO 00 00 00 00 0D 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
b 0D 00 00 0D 00 00 00 00 00 00 00 00 00 00 00 0D 00 00 00 00
as @0 00 00 00 00 00 00 00 00 00 00
[ \UCMM / K1}
Timestamp | Message ~
1983 Connection opened with Instance 1, Max Recy Delsy 11 msec, Max Send Delay 1 mser, Rev APL 25,35 mse, Senk API 20.01 mset, Revd phes 5535, Sent ples 7012 =
Connection closed with Instance |
Connection Gpened with Instance 1, Max Recy Delay 83 missc, Ma Send Delay 1 msec, Rev API 25,35 msec, Sent API 20,01 msee, Revd phes 164265, Sert phts 208135
Connection closed with Instance |
Connection Gpened with Instance 1, Max Recy Delay 8 mser, Max Send Delsy 1| msze, Rev AP 25,35 fisec, Sert APL 20,01 meec, Reve phes 24216, Sent phes 30683
Connection closed with Instance |
Connextion apened with Instance 1, Max Recy Delay 32 mssc, Ma Send Delsy 6 msec, Rev AP 25,35 msec, Sent API 20,01 msec, Revd phes 10825, Sent phes 13715
Error: Request Faled: Target is not respondng
Error: Request Faled: Target is not respondn
Open Connection Failed o Instance 1; Invald Seqment Typs or Ssqment alus in Path -

152245163 Canmeetinn rinsed wikh Tnakance | ¥
1 Class1 connections active, Max Recy Delay 32 mse, Max Send Delay & msec, Max Recy API 25,35, Max Send APL 20,01

In fact, 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.

= EIPScan TestTool

Terget
Netwoik Path [10.105.234
Adaptet [ii04720

Flequest [l fiekds st in hes) Host 10.10.4130
Predefined:  [[None] - Connection Instance 1, RFis 20/ 20, Cyclic

Sewvicefned] |6 Classfhes) |[¢ —_ @
Instarcothex) (301 Atibutethed [3 e =
Memberfhee) |

Sobate |

Request Data. Each byte s a 2 char hex vake,
sepeialedby a space (ie: 0 2613)

ol

User Tag

Device Trigger

stalus count
Response
Response Sizs (decimnal) [250 00 G0 0O 0D OO GO 0D 00 0O 0O OO 0O 00 01 00 00 0O 01 00 00 00 01 0 00 00 00 00 00
SemEE RS e 34 35 35 37 38 39 30 31 32 00 0D 00 00 00 00 0O 0O 00 ©0 00 00 00 DO 00 00 0O 00

100 00 00 00 00 0000 00 00.00 07 00 00 00 00 00 00 00 00 OO 00 00 00 00 00 00 00 00 0D 00 00 00 B0 00 00 00 00 00 00 0O 00
0100 00 00 01 00 00 00 00,00 00 00 00 o 4 a0 g 00 00 00 00 00 0D 00 00 00 0D 00 00 0D 0O 00 00 0O 0O 00 00 00 00 00 0O 00 00 00 00
00 00 00 00 00 00 00 00 00

00 00 0D 00 00 0O

3 uemm /]

Timestomp | Message
33 Connection opened with Instance 1, Max Recy |

Connection closed with Instance 1

2

Sent 4P1 20,01 msec, Revd phts 5535, Sent phts 7012

intance 1, , Max Send Delay 1 msec, R  Sent APT 20,01 meec, Revd pies 164265, Sent phts 208135
Connection closed with Instance 1
= Instance 1, , Max Send Delay | msec, Rev APL25.35 msac, Sent APL 20,01 msec, Revd phts 24216, Sent pits 30693

Conrection closed with Instance |
Connection opened with Instance 1, Max Recv Delay 102 msec, Max Send Delay 6 msec, Rev AP1 25,35 msex, Senk APT 20.01 msec, Rovd pkts 119098, Sent pkts 150917
Error: Request faled; Target is not responding
Error: Recuest faled: Target is ok respondi
15 7 Open Connection faled for Instance 1: Invalid Segment Type or Segnent Value i Path

15:2M:45:53  Connerkion rinsed with Instance 1
1 Class1 connections active, Max Recv Delay 102 msec, Max Send Delay 6 msec, Max Recy APL25.35, Max Send AP1 20,01
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Interface Standards

Appendix M — 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 Hawk, 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 imager 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 N — Glossary of Terms

Aberration — The failure of an optical lens to produce an exact point-to-point correspondence
between the object and its resulting image. Various types are chromatic, spherical, coma,
astigmatism and distortion.

Absorption — The loss of light of certain wavelengths as it passes through a material and
is converted to heat or other forms of energy. (-)

Active lllumination — Lighting an area with a light source coordinated with the acquisition
of an image. Strobed flash tubes and pulsed lasers are examples.

ADC — See Analog-to-Digital Converter.
A/D Converter — See Analog-to-Digital Converter.
AGC — See Automatic Gain Control.

Ambient Light — Light which is present in the environment of the imaging front end of a
vision system and generated from outside sources. This light, unless used for actual illumination,
will be treated as background Noise by the vision system.

Analog — A smooth, continuous voltage or current signal or function whose magnitude
(value) is the information.

Analog-to-Digital Converter (A/D Converter or ADC) — A device that converts an
analog voltage or current signal to a discrete series of digitally encoded numbers (signal)
for computer processing.

Application-Specific Integrated Circuit (ASIC) — An integrated circuit that is customized
for a particular kind of use, rather than general use. All vision system elements including
firmware can be integrated into one ASIC.

Architecture — The hardware organization of a vision system designed for high speed
image analysis.

ASIC — See Application-Specific Integrated Circuit.

Aspect Ratio — The ratio between the height and width of a sensor or display. Found by
dividing the vertical number of pixels (height) by the horizontal number of pixels (width)
leaving it in fractional format.

Automatic Gain Control (AGC) — Adjustment to signal strength that seeks to maintain a
constant level regardless of the distance between a reader and symbol.

Auxiliary Port — RS-232 connection to an auxiliary terminal or device for remote viewing.

Blooming — A situation in which too many photons are being produced to be received by
a pixel. The pixel overflows and causes the photons to go to adjacent pixels. Blooming is
similar to overexposure in film photography, except that in digital imaging, the result is a
number of vertical and/or horizontal streaks appearing from the light source in the picture.
Baud Rate — The number of discrete signal events per second; bits per second.
Capture — The act of acquiring and storing video images in an imager or host computer.
Also, the image captured.

CCD — See Charge-Coupled Device.

Charge-Coupled Device (CCD) — A semiconductor device with an array of light-sensitive
elements that converts light images into electrical signals.
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Check Character — A Modulus 43 or Modulus 10 character that is added to encoded
symbol data for additional data integrity.

CMOS — See Complementary Metal Oxide Semiconductor.

Complementary Metal Oxide Semiconductor (CMOS) — Like CCDs, CMOS imagers
include an array of photo-sensitive diodes, one diode within each pixel. Unlike CCDs, however,
each pixel in a CMOS imager has its own individual amplifier integrated inside.

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 imagers to a host and commands
from the host to the imagers or other devices.

Counter — Memory space allocated to keep track of imager events.
DAC — See Digital-to-Analog Converter.

Daisy Chain — Linkage of primary and secondary imagers allowing data to be relayed up
to the host via auxiliary port connections.

Decode — A Good Read. The successful interpretation and output of the information
encoded in a symbol.

Default — Restores ROM or flash 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 an imager.

Dark Field lllumination — Lighting of objects, surfaces, or particles at very shallow or low
angles, so that light does not directly enter a reader’s optical hardware.

Depth-of-Field — The in-focus range of an imaging system. Measured from the distance
behind an object to the distance in front of the object with all objects appearing in focus.

Diffused Lighting — Scattered soft lighting from a wide variety of angles used to eliminate
shadows and specular glints from profiled, highly reflective surfaces.

Digital-to-Analog Converter (DAC) — A VLSI circuit used to convert digitally processed
images to analog for display on a monitor.

Digital Imaging — Conversion of an image into pixels by means of an Analog-to-Digital
Converter where the level of each pixel can be stored digitally.

Digital Signal Processor (DSP) — A VLSI chip designed for ultra-high-speed arithmetic
processing. Often imbedded in a vision engine.

Discrete 1/0 — Inputs and outputs characterized by discrete signal transitions from one
voltage level to another so that digital switching can occur.

Direct Memory Access (DMA) — A capability provided by some computer bus architectures
that allows data to be sent directly to memory from an attached device.

DMA — See Direct Memory Access.
DSP — See Digital Signal Processor.

Dynamic Range — The difference between the minimum and maximum thresholds of
discernible images; the amount of usable signal.

Edge Enhancement — Image processing method to strengthen high-spatial frequencies
in the image.
EPROM — See Erasable Programmable Read-Only Memory.
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Embedded Memory — Onboard memory device such as EPROM or flash.

End of Read Cycle — The time or condition at which the imager stops expecting symbol
information to decode.

Erasable Programmable Read-Only Memory (EPROM) — A memory chip that retains
data when its power supply is turned off; “non-volatile memory”.

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 (rising edge). 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 an object
detector. The read cycle ends when the object moves out of the detector’s range.

Falling Edge — A change of state (to inactive) associated with a level trigger.

Field-Programmable Gate Array (FPGA) — A semiconductor device containing programmable
interconnects and logic components.

Fill Factor — Percentage of pixel area used for light collection.

Firmware — Software hard-coded in non-volatile memory (ROM), and closely tied to
specific pieces of hardware.

Fixed Symbol Length — Increases data integrity by ensuring that only one symbol length
will be accepted.

Focal Distance — In camera-based vision, the distance from the front of the camera to
the object being viewed. (In optics, the distance from the lens to the focal plane.)

Focal Plane — Usually found at the image sensor, it is a plane perpendicular to the lens
axis at the point of focus (-).

Focus — Any given point in an image at which light converges; the focal point.
FPGA — See Field-Programmable Gate Array.
Frame — The total area captured in an image sensor while the video signal is not blanked.

Frame Grabber — A device that interfaces with a camera and, on command, samples the
video, converts the sample to a digital value and stores that in a computer's memory.

Front End System — The object, illumination, optics and imager blocks of a vision system.
Includes all components useful to acquire a good image for subsequent processing.

Full Duplex — A communications system in which signals can travel simultaneously
between devices.

Gain — The amount of energy applied to pixel gray scale values prior to output, expressed
in dB; optimal signal strength.

Good Read — A decode. The successful scanning and decoding of the information
encoded in a bar code symbol.

Gradient — The rate of change of pixel intensity (first derivative).

Gray Scale — Variations of values from white, through shades of gray, to black in a digitized
image with black assigned the value of zero and white the value of one.

Half Duplex — A communications system in which signals can travel between devices in
both directions, but not simultaneously.

Histogram — A graphical representation of the frequency of occurrence of each intensity
or range of intensities (gray levels) of pixels in an image. The height represents the number
of observations occurring in each interval.
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Host — A computer, PLC, or other device that is used to execute commands and process
data and discrete signals.
Image — Projection of an object or scene onto a plane (i.e. screen or image sensor).

Image Processing (IP) — Transformation of an input image into an output image with
desired properties.

Image Resolution — The number of rows and columns of pixels in an image. A higher
resolution means that more pixels are available per element of the symbol being read.
Examples: 640 x 480 (VGA); 854 x 480 (WVGA); 1280 x 1024 (SXGA); 2048 x 1536
(QXGA).

Image Sensor — A device that converts a visual image to an electrical signal; a CCD or
CMOS array.

Initialize — Implement serial configuration commands into the imager’s active memory.

Input — A channel or communications line. Decoded data or a discrete signal that is
received by a device.

Integration — Exposure of pixels on a CMOS sensor.
IP — See Image Processing.

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.

Lens — A transparent piece of material with curved surfaces which either converge or
diverge light rays.

Machine Vision — The automatic acquisition and analysis of images to obtain desired
data for controlling a specific activity.

Multidrop — A communications protocol for networking two or more imagers 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 image being read and transferred by the
imager.

Normally Closed — A discrete output state that is only active when open.

Normally Open — A discrete output state that is only active when closed.

Object Plane — An imaginary plane in the field of view, focused by an imager’s optical
system at the corresponding image plane on the sensor.

Output — A channel or communications 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.
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Pitch — Rotation of a linear or 2D symbol around an axis parallel to the symbol length on
the Substrate.

Pixel — An individual element in a digitized image array; “picture element”.

PLC — See Programmable Logic Controller.

Port — Logical circuit for data entry and exit. (One or more ports may be included within a
single connector.)

Processing Time — The time used by a vision system to receive, analyze and interpret
image information. Often expressed in “parts per minute”.

Programmable Logic Controller (PLC) — An electronic device used in industrial automation
environments such as factory assembly lines and automotive manufacturing facilities.
Progressive Scan — A non-interlaced scan that doubles the number of visible picture
lines per field by displaying all picture lines at once.

Protocol — The rules for communication between devices, providing a means to control
the orderly flow of information between linked devices.

RAM — See Random Access Memory.

Random Access Memory (RAM) — A data storage system used in computers, composed
of integrated circuits that allow access to stored data in any sequence without movement
of physical parts.

Read Cycle — A programmed period of time or condition during which a reader will accept
symbol input.

Read-Only Memory (ROM) — A data storage medium used in computers and other
electronics, primarily used to distribute Firmware.

Real-Time Processing — In machine vision, the ability of a system to perform a complete
analysis and take action on one part before the next one arrives for inspection.

Region — Area of an image. Also called a region of interest for image processing operations.
ROM — See Read-Only Memory.

Saturation — The degree to which a color is free of white. One of the three properties of
color perception, along with hue and value.

Scattering — Redirection of light reflecting off a surface or through an object.

Skew — Rotation of a linear or 2D symbol around an axis parallel to the symbol height on
the substrate.

Substrate — The surface upon which a linear or 2D 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.

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 linear or 2D 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.

Watchdog Timer — A security device that detects system crashes and attempts to reset
the imager.
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