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Introduction
About the QX Hawk Industrial Imager

The key features of the QX Hawk Industrial Imager are:

» Standard and C-Mount versions available

+ Fully integrated liquid lens technology, allowing infinite focus flexibility
» High-resolution modular optical zoom system

» Simple plug-and-play connectivity with Ultra-Lock™ cordsets and connectors
+ Best-in-class X-Mode™ algorithms

+ Embedded Ethernet TCP/IP

» A green flash (visible from all angles) to signal a successful read

» LED array for performance, communication, and I/O user feedback

» EZ Button for setup and testing

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

+ IP65/67 enclosure

Imager Communication

There are three ways to configure and test the QX Hawk:

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

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

» The EZ Button on the top of the imager.

“Ultra-Lock” is a trademark of Woodhead (Molex).

QX Hawk Industrial Imager User’s Manual v



Warning and Caution Summary

Warning and Caution Summary

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installation. This equipment generates,
uses, and can radiate radio frequency energy, and, if not installed and used in accordance
with the instructions, may cause harmful interference to radio communication. However,
there is no guarantee that interference will not occur in a particular installation. If this
equipment does cause harmful interference to radio or television reception, which can be
determined by turning the equipment off and on, the user is encouraged to try to correct
the interference by one or more of the following measures:

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

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

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

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

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 B pursuant to Laser Notice No. 0,
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.
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Statement of RoHS 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://leur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32002L0095:EN:HTML

and
http://leur-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.

Regarding “RoHS Directive 2011_65_EU” Microscan produces Monitoring and Control Instruments as well as
Industrial Monitoring and 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:

« Complete internal product audit and supplier transition by July 2013.

+ Initial “Monitoring and Control Instruments” RoHS2-compliant products available by July 2014.

+ Initial “Industrial Monitoring and Control Instruments” RoHS2-compliant products available by July 2015.
» All new products introduced in 2014 are expected to be WEEE and 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 1 >> 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 QX Cordset, Common, M12 12-pin Plug to M12 12-pin Socket, 1 m 61-000162-01
4 QX Cordset, Host, Serial, M12 12-pin Plug to DB9, 1 m 61-000152-01
5 QX Cordset, Host, Serial, M12 12-pin Socket to DB9, 1 m 61-000153-01
6 QX Power Supply, M12 12-pin Socket, 1.3 m 97-000003-01
7 QX Cordset, Host, Ethernet, M12 8-pin Plug to RJ45, 1 m 61-000160-01
8 QX Photo Sensor, M12 4-pin Plug, NPN, Dark On, 2 m 99-000020-02
9 QX Cordset, C-Mount-to-Smart Series Light (not shown) 61-000207-01

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).

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.

1 1
7
Common
Host (Serial Common (12-pin Plug (12-pin Plug Host
12-pin Socket to 12-pin Socket) to 12-pin (Ethernet 8-pin
to DB9) Socket) Plug to RJ45)
5 % i e
”f_ffé‘ 1 e
2 q 2 F $
ese ese
Power Supply % Power Supply %
(12-pin Socket) Photo Sensor (12-pin Socket) Photo Sensor
8 6 8
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

Item

Description

Part Number

1 QX Hawk Industrial Imager

FIS-6801-XXXXG

QX-1 Interface Device

98-000103-02

QX Cordset, Common, M12 12-pin Plug to M12 12-pin Socket, 1 m

61-000162-01

QX Cordset, Host, Serial, M12 12-pin Plug to DB9, 1 m

61-000152-01

QX Cordset, Host, Serial, M12 12-pin Socket to DB9, 1 m

61-000153-01

QX Power Supply, M12 12-pin Socket, 1.3 m

97-000003-01

QX Cordset, Host, Ethernet, M12 8-pin Plug to RJ45, 1 m

61-000160-01

NS~ WDN

QX Photo Sensor, M12 4-pin Plug, NPN, Dark On, 2 m

99-000020-02

9 QX Cordset, C-Mount-to-Smart Series Light (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).

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.

Host (Serial
12-pin Socket
to DBY)

5

3
9,0

Common (12-pin Plug
to 12-pin Socket)

598

X EQ

T
Power Supply %
(12-pin Socket) Photo Sensor

Serial Standalone (with QX-1)

Common
(12-pin Plug
to 12-pin
Socket)

Power Supply
(12-pin Socket)

3
©
6

3
2 F

9
%Photo Sensor
8

Ethernet Standalone (with QX-1)

Host
(Ethernet 8-pin
Plug to RJ45)

Hardware Required

QX Hawk Industrial Imager User’s Manual

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

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

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

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

* Plug in the power supply.

Common
Common (12-pin Plug (12-pin Plug

7
Host
to 12-pin Socket) to 12-pin (Ethernet 8-pin

Socket) Plug to RJ45)

Host (Serial
12-pin Socket
to DB9)

5

.9
25

SIS
L-oeK -4
Power Supply Power Supply
(12-pin Socket) Photo Sensor (12-pin Socket) Photo Sensor
6 8 6 8
Serial Standalone (with QX-1) Ethernet Standalone (with QX-1)
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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.

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

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

* Plug in the power supply.

1 1
=7
: Common
Host (Serial Common (12-pin Plug "
120—Spin Sooket to 12-pin Socket) f;a’g_';i:'ug :;z;m ot 8-pin
to DB9) 3 Socket) 3 Plug to RJ45)
020 070
@n0 0
Power Supply % Power Supply %
(12-pin Socket) Photo Sensor (12-pin Socket) Photo Sensor
6 8 6 8
Serial Standalone (with QX-1) Ethernet Standalone (with QX-1)
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Position the Imager

Step 3 — Position the Imager

+ 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.

» 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.

Stand

0 ——

ﬁ

Focal distance

i

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 or Tools CD that is packaged
with the QX Hawk and QX Hawk C-Mount.

1. Follow the prompts to install ESP from the Tools Drive or Tools CD.
2. Click on the ESP icon to run the program.

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

Minimum System Requirements

233 MHz Pentium processor

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

+ 128 MB RAM or greater

+ 80 MB hard drive space

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

QX Hawk Industrial Imager User’s Manual 1-7
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Select Model

Step 5 — Select Model
Standard QX Hawk

When you start ESP, the model menu will appear:

’
Model

Select a Model:

Cunent | Legacy

SO
45-4 EZ Match
H
H

g &

[:-830 870 M5-890 M5-Connect  MS-Connect
210 5100

© ¢ @B

Quadns NG Quadrus - Quadrus MIN g papse xHawk @ Hawk

M5-3 M5-3

| JR
o
i
p |

@
@
é

MINI 3 Welocity C-Mount
H5-1 HS-20 M50 Mobile Hawk  Quadrus Verifier

HE4:T

Descriptior; 3% Hawk-1

Show thiz dialog at startup

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 ——

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:

Quick Start

r
Model

Select a Model:

Current | Legacy

®

i~

M5-3

M5-3

g 2 (
w |

=

i

]

¥

M5-4
L
!

EZ Match

Show this dialog at startup
[ Skip EZ Mode

(-830 Ox=-870 M5-890 M5-Connect  MS-Connect
210 5100
® © © © © } g}
Quadis MIN|  Duadrs - Huadrus MIN oy gitHawk QX Hawk
NI 3 “Yelocity CoMourt
H5-1 H5-2D M5-2 Mobile Hawk  Quadius Verifier
HE4xT
Description: 3% Hawk 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

.

-,
|

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

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

RS-232 == Terap ==
i Baud ) IPAddess: 162 148 88 . 51
@ RS 222 & RS232
© Bhemet Party: @ Ethemet TCP Port: 2001
[ Force Cannect
) ]

RS-232 Connection Wizard Ethernet Connection Wizard

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

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

Quick Start

Once the QX Hawk is connected, incoming symbol data can be displayed in the Terminal,

as shown below.

ZE ESP - Untitled

== )

File Model Options Connect View Terminal

S W Q@

EZ Mode  Autoconnect Switch Model
BB E

123456789812

456789012
123456789812
123456789812

Find A

12 456787012

1234567890
123456789812
123456789012
123456789012
123456789012
123456789812
1’ 456789012

123456789012
123456789012

Mext Row ¥ Read Rate decodefsec

For Help, press F1,

Read Rate percent ~

Help
, 23
J, o
Parameters  Setup Termmal Utllltles
Send A

End Read Rate ~ Target Pattern On

QX Hawk-1 QX Hawk [EERNECTEDIN

QX Hawk Industrial Imager User’s Manual
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Locate Symbol

Step 7 — Locate Symbol

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

[ Locate l [ Calibrate ] Iﬂ Learn I [ Fast

[[]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.

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.

» 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 NONIFNS.

! NONIPNS 84

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.

- )
i
100% N E
1 [ EZ Button
80% E I:I
60% E
40% E I:I -
, I S
20% q E] "
\. &
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.

bt

L

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

EZMode  Autoconnect Send/Recv  Switch Model Parameters  Setup Terminal  Utilities

* Click the EZ Mode button to return to EZ Mode.

 Click the Autoconnect button to establish communication.

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

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

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

+ 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.

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

¢ 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:

Parameters ESF Yalues

=]~ Camrunicakions
+H-R5232 4
+-R523Z B Enabled
+-R5422 Disabled
+- Ethernet Enabled
+- Protocol Seleckion Point-to-Poink
+- External Data Routing Disabled
+- Array Communication Modes Disabled

1. Left-click on the + ——pi— [ZE=Eu]l=] Dizabled® -

desired parameter
and click once in the
selection box to view

o expand the Preamble Characters m
2. Double-click on the +|- Postarnble / Enabled

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.

» Send and Save. This activates all changes in current memory and saves to the imager
for power-on.
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I 2 Using ESP

Contents

EZ MO ...ttt ettt ettt et b e Rt bt Rttt e eae e bt e ehe e e be e eheenneeenneennes 2-2
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NaVIgating IN ESP ...ttt e ettt e e e e sttt e e e e s ntae e e e e eabeeeaean 2-15
SeNA/RECEIVE OPLIONS ..ottt e s e e e an e 2-16

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

When ESP is opened, unless otherwise specified in ESP Preferences, the EZ Mode view
will appear. App Mode contains several 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.

5 ESP - Untitied 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

g ] = Learn to save information about the next Data Matrix symbol decoded.
2 w9
f\pp Mode Autoconnect Switch Model |
A
Locate l ’ Calibrate ] ’ ) Leamn ] [] Fast

Welcome to Easy Setup Program

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

Note: To avoid glare, set the angle of the .
reader about 15 degrees relative to the Click
symbol. here to
) ) initiate
2. Click Locate to begin. Click Test button to asliding
start the Read Rate L " 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 L{ [ Test | [ 500 | &y

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

a percentage. Symbol data is Contrast brightens
displayed here. the image.

: |

For Help, press F1. QX Hawk-1 QX Hawk [EERNEGTEDEM Point-to-Point COM1 |
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App Mode

Using ESP

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.

=4
L

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
return to EZ Mode.

Click here to open
the Terminal view.

ZE ESP - Untitled

= | B ||

|

File Model Options Connect View Help<af—

- @ B Q[

EZMode | Autoconnect Send/Recv  Switch Motﬂ Paran-w.-eters

5 8=

Terminal Utilities

Communication | Read Cycle | Symbologies | o Symbol Quality | Matchcode | Diagnostics"‘—‘

t- End of Read Cycle settings, and

£

E- Capture Mode Switch Model.
[+- Capture Time
[
[

- Store Mo Read Image

- Image Processing Settings

Click Capture and Decode to

Farameters ESP Yalues
=) Read Cycle [ Tabbedtree —
[ Multisymbal controls
ix)- Trigger Autoconnect to the
&- Serial Trigger imager, Send and
- Decodes Before Qutput Receive command

Read Rate,
Counters,
Device Control,
Differences
from Default,
Master Database,
Firmware

Mirror Image reverses the image.
Contrast brightens the image.

decode the symbol in the field of (- Capture and Decode gMinor Image *Contrast

view, and to see a high resolution i val
image capture of the symbol. fioute ghe
Symbol data is
displayed here.
<« [ 3
For Help, press F1. QX Hawk-1 QX Hawk [SONNEGIEBIM Pcint-to-Poini COM1 115.2
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Menu Toolbar

Menu Toolbar

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

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

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

Important: When configuration changes are saved to the hard Print. .. Chri+P
drive, these changes are not automatically saved to the imager. I
. . . pork, ..
The illustration below shows how settings can be saved and Evort
received between ESP and the imager, and ESP and the host HRart..
hard drive. Recent File
Exxit

\ (Save to Imager)

(Receive Imager b
Settings)

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

The Model dropdown menu shows a list of recent 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, ..
Femoyve Model, ..

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

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

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

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

Cpkians

Dacument Memo

Model Merma
Preferences > General Tab

r -
Preferences [é]

General |Ten'|1ir|a| | Bar Code Options I Mvancedl
The Toolbar Style
On Startup Toolbar Style .
options allow the user
[7] Reload Last File @ Show Both lcon and TWT to determine how ESP
[¥] Show Model Prompt ") Only Show Icon will display the mode
options in the two rows
(& Show Cornect Promp D Orly Show Text J at the top of the screen.
[T Receive After Connect

[ Skip EZ Made

[ Enable "Send and Save as Customer Defaults”

[ 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 &J

General | Teminal | Bar Code Options I Advanced‘

7] Show Non-Frintable Characters
@ Default Format (Fast peR————
A Fomet () [Crange Echo Fort. |

Enhanced Format (Slower)

Change Keyboard Macros...

7 Display Incoming Data Even
When Mot in Focus

Enable Echo

Background Color:  Blue hd

Default Settings
OK Cancel

Show Non-Printable Characters

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

Change Keyboard Macros

Clicking the Change Keyboard Macros button brings e =
up the Function Keys dialog. In this dialog, select the P Rl = () () ) ) (v )
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

cu

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

A Shif

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

Key F2 Clear Key Clesr 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 ﬁ
Bar Code Options | Advanced

Sizing Information

Bar Width 18 {Mils)

li%

Example

Default Settings

| ok || Cancel |

Sizing Information

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

Example: A bar width of 18 mils is 0.018 inches.
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Using ESP
Preferences > Advanced Tab
Preferences Léf

General | 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 Seftings to the Reader
Do Mot Send or Receive Settings

/| Show Target Pattem During Locate Send XOMN with Autoconnect
Show 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 ) |

P
le\ Save changes to session 9.esp?
. e

[ ves ][ wo  |[ cones |

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

[ [ )
&)= My Documents » -4 )
File Edit View Toals Help
Organize v Include in library = Share with » Burn New folder =~ [ l@
B Desktop = Mame
[+ Favarites session d.esp
| My Documents !
-« n v
W Computer

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

Teenp =
) IP Address 162148 . 88 . 51
O Rs232
© Ethemet TCP Port 2001

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.

p )

Memo

Inzert up to 250 characters to describe thiz document.

0K l [ Cancel ] [Oetions]
Preferences
—
Document Memo % | 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.

p )

Memao

Inzert up to 250 characters to describe thiz model.

Ok ] l Cancel l —
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. .,

Aukoconnect. ..
Connect
Disconnect

Configure Multidrop, ..

Connection Wizard

To connect using the Connection Wizard:

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

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

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

RS-232 @‘ TCPAP @
T o o IP Address; 162 148 . 88 . 51
*) Bthemet Party: e Ehemet TCP Port 2001
Son Bt
Data Bits Eight” -
Port: COM1 -
Click the Search
[P Force Comnect = < button to locate
imagers on the
network.
[Puso Comnet] [ Gomneat | [ Cancel |
RS-232 Connection Wizard Ethernet Connection Wizard

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

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

gﬁ Connecting... Iﬁ
Autoconnect Select the COM Part; |COM1 >

Press "Start” to autoconneck.

Select the COM Port: |CORM1

= Other
« If the communication port is not the default COM1, use the dropdown menu to change
the port.
Connecting... ﬁ
Select the COM Poart: (COR1 -
* Once you have Preszz "Start” to autoconnect.
chosen the

correct port,

click Start to Stap

connect.

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

|_ Point-to-Point COM1 115.2K: 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

the user to access the Bar Code Dialog, shown below.

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 Configuration

Frint... ]

Bar Code Yalue

Choose a spatial

orientation for

the new symbol.

—-Fotation

Caption

2-14

() Specify

Wign

Setup %

Terminal
Itilities

Bar Code Dialog

Drag specific configuration
values from the control tree
directly into this field to
encode new symbols.

[ Save bs... ]
< > -«
0 Degrees - M ew

@ Same Az Bar Code Value

[] &dd start configuration code
[] &dd end configuration code; 5 ave Settings

[ Ditferences from Default Settings

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

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.

'\'-'?J;w

LA

App Mode

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

=

EZ Maode

To make changes to configuration settings in the tree controls:

Parameters ESF Yalues
=]~ Camrunicakions
+H-R5232 4
+-R523Z B Enabled
+-R5422 Disabled The X
+- Ethernet Enabled indicates
1. Left-c!ick on the + to expand +|- Pratocal Selection Paint-ta-Paink tst;a;tti;geis
menu items. +- External Data Routing Disabled default.
2. Double-click the desired +- Array Communication Modes Disabled
parameter and single-click — | [FEErwS Im
in the selection box to view Preamble Characters

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

options. +|- Postamble *

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 Setkings

Send, No Save
Send and Save

Cefaulk Current Menu Settings
Cefaulk all ESP Settings

Advanced Options r
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Send/Receive Options
Send/Receive Options

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

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.
Send, Mo Save
Send and 5
Send and Save (<Z>) Default Current Menu Settings SNE AN ave
Activates all changes in current Defaulk 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 to Reader 3
tree are sent.

Receive Reader Settings

Defaulk Current Menu Settings
Defaulk all Settings

Send Current Command

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

Advanced Options Send Current Yiew
Send Current Comrmand

Remove Exception

Add/Remove Exception

After a Receive Reader Settings command is performed1 and the Add Exception option
is selected, a list of serial commands may appear. These are commands that may be in
the 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. meisture to penetrate $0 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 Woodhead (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 Ultra-Lock connector at one or both ends.
Examples of cordsets are shown below.

B = call |

M12 Ultra-Lock to M12 Ultra-Lock Cordset

B = =i

M12 Ultra-Lock to RJ45 (Ethernet) Cordset

BT= [ ]

M12 Ultra-Lock to Photo Sensor Cordset

Cables do not have M12 Ultra-Lock connectors at either end. An example of a cable is

shown below.

[ P )

Cable with flying leads \

QX Hawk Industrial Imager User’s Manual 3-3



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

Powe
Output 15 7/%/2 wer
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

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

Ground 7

10 RS-232 RxD/

RS-422/485 RS-232 CTS

RxD (+)

2 Power

RS-422/485 5

TxD (+)
Input 1 4 1‘1 3 Terminated

RS-422/485 TxD (=)

B (Serial Models) M12 12-pin Socket

Pin | Function Wire Color
1 Trigger White
2 Power Brown
3 Terminated Green
4 Input 1 Yellow
5 Port 3 422/485 TxD (+) Gray
6 Port 3 422/485 RxD (+) Pink
7 Ground Blue
8 Input Common Red
9 Port 2 TxD/Port 1 RTS Black
10 | Port 2 RxD/Port 1 CTS Violet
11 Port 3 422/485 TxD (-) Gray/Pink
12 | Port 3 422/485 RxD (-) Red/Blue

QX Hawk Industrial Imager User’s Manual

TX (+) 7 Terminated

1
RX (=) Terminated

Terminated

3 Terminated

B (Ethernet Models) M12 8-pin Socket

Function
Terminated
Terminated
Terminated
X ()

RX (+)

TX (+)
Terminated
RX (=)
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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.
”l?:: e — : o 4 ETHERNET k5230 /220
—x 27 /7485
QX Hawk e DEVICE
. o : s RS$232/422/485 :
PCB
lsﬂmm; .ylsm |. 0] . . ’_‘ .
1  MACHINE o 1 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 | =InLine Filterin
POWER 3-TERMINAL I_I 9
POWER
RETURN ¥ POWER ILF
EARTH SUPPLY E = Shunt Filtering
w
7
POWER.GHD ILE
POWER 2-TERMINAL
POWER
RETURH SUPPLY &
EARTH
{lecal to power source, connected CHASSIS.GHD "
to "RETURH" at main power panel}
™
o

COMM SGHLS r |
G L
(SIGHAL.GHD) o ILE
v

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

MOUNTING BRACKET

Grounding Notes:

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

+ “Signal Ground” can be used for communications and/or discrete signal ground reference.
It must not be used as Power Ground or Earth Ground.
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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 4
1 + 10-28V
2 Trig/NM/Input 1 3 1
Common
3 Ground
4 Trigger 2

QX-1 Trigger Connector 4-pin Socket

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

——commi/o .
T roweR 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?l—>1—> L]1—> []—>»

Qx-1 T Qx-1 3
To Power
To Power |J__|: :| QXx-1 :|

Supply
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, extra symbol information, 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.

Extra Symbol Information 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
=R3Z3Z A
Baud Rate 118.2K
T pone RS-232 A, RS-232 B, and RS-422 are
DataBis e serial. RS-232 A is always enabled. RS-232
DL Enabled B and RS-422 can be enabled or disabled to
Extra Symbel Information Enabled f .
jagnosiics Output Encbied match the physical requirements of the
e Commend application. Ethernet can also be enabled
Baud Rate 1152 or disabled as required.
Parity None
e one RS-232 A, RS-232 B, and RS-422 can be
Data Bits Eight . ? 2 . .
Symbel Daka utput Enabied configured for Baud Rate, Parity, Stop Bits,
Extra Symbol Information Enabled H
A i Data Bits, Symbol Data Output, Extra Symbol
Externel Source Processing Mode Command Information (Decodes Before Output, Symbol
SRR Sabed Position Output, etc.), Diagnostics Output,
Parky None I and External Source Processing Mode
Stop Bits One.
il e (Command or Data).
Symbol Data Output Disabled §
e P Ethernet can be configured for IP Address,
vl Sorce Frcssssng ods Command Subnet Mask, Gateway, IP Address Mode,
3 Ethernet Enabled Symbol Data Output, Extra Symbol Informa-
1P Address 192.1658.0.100 t D t o t t d E t I
G EreT ion, Diagnostics Output, and Externa
Gatenay 1000 Source Processing Mode.
1P Address Mode Static
= TCP Port | 2001
Symbol Data Output Enabled
Extra Symbol Iformation Enabled
Diagnostics Oukput Enabled
External Source Processing Mode Command
= TCP Port 2 003
Symbol Data Qutput Enabled
Extra Symbol Information Enabled
Diagnostics Oukput Enabled
External Source Processing Mode: Command
i+ Etherhet /TP Enabled
Search and Configure Mode Enabled
# Protocol Selection Point-to-Foink
# External Data Routing Disabled
- Array Communication Modes 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.

A

D

To Power
Supply g

Host
orPLC

Qx-1

ﬁoﬂ ] QX-1 ]

Supply

14 [u

[ 1> [ ]—>»

QX-1

oy
<!
v

To Power
Supply

Multidrop
Concentrator Host
or PLC
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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
Supply

To Power - D QXx-1 D Multidrop

Supply Concentrator Host
or PLC
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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

QX1
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To Power
Supply

Multidrop
Concentrator

Host
orPLC
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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.

,;), 7
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Video

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.

Yideo

Evaluation | Calibration | WOl

Configuration Database

Ordered Output |

Initiates Calibration routine.

Initiates Data Matrix Learn ope

ration.

[ Lo;ate | | Cali!rate | m

Actlivates the imagers target
pattern and inifiates live
video display of the symbaol
in the field of view.

Allows the user to take an
image capture of the
symhbal in the field of view
at any time, and to
decode the symbol data.
Similar to the Capture
and Decode function in
the Configuration views.

Initiates Select

Reader Optics dialog.

Inifiates the Test routine.
Allows the user to test the
imager's read rate and
decodes per second, and also
displays decoded symbol data
in the field at the botiom of the
screen, Click Stop to end the
Test routine.

[Eaplu*e andDecode | | Test H | Stp

@ Decodes per Second E Contrast

Attribube

When enabled, shows the
Number of Symbols symbol in higher contrast
Symbol #1 than the default contrast
Symbol Data value.

20 mm

Clicking this icon enables the
focal distance slide control to
the right of the video view.
The focal distance value is
displayed just below the icon.
&

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

4-2

+

Symbol data and
Test results 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.

Widea | Evaluation | Calibration | WwoI | Configuration Database | Ordered Oukput

Locate ] [ Calibrate ] '@1 Learn

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

VWideo |Evaluation | Calibration | WwoI | Configuration Database | Ordered Qurput

Locate l [ Calibrate ] ~]  Learning

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

Video | Evaluation | Calibration | woI | Configuration Database | Ordered Output

Locate l [ Calibrate ] 'ﬁ. Learned

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

+ 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.

+ 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.

+ 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)

This value must reflect the correct camera lens currently installed on the product. This value
is configured after leaving the factory. However, since the lens can be changed by the user,
this parameter needs to be updated to reflect the currently installed lens.

Click the Select Lens button on the Video tab.

To verify lens type, turn off power to the QX Hawk (do not look into the targeting laser).
Then look at the outer rim of the unit's camera lens. The following markings define the
correct “Lens Type” parameter value:

‘', and “15” = Lens Type 1
‘.., and “30” = Lens Type 2
‘..., and “45” = Lens Type 3

When a lens is changed on the QX Hawk, the user can optimize the accuracy of the Focal
Distance parameter 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 LEHS... —> Select Reader Optics E| e %

Select the lenis that is on
the Front of your reader,
Y
b
J
\
3
(l
1\
[T =
15 Degree Lens
Select Reader, Optics g\
Select the lenis that is on =
the Front af your readsr, S
Note the dots at the P \
bottom of the lens. 4 )
O 15 Degree lens () J ”
il
()

30 Degree Lens

Hote the dots at the
battom of the lens,

G 15Degres lens ()

()30 Degree lens (..}

(D45 Degree lens (...

()30 Degree lens (..}

()45 Degres lens (...)

Select Reader, Optics ﬁ‘

Select the lens that is on
the Frant of yaur reader.
Note the dots at the
bottom of the lens.

(15 Dearee lens ()

()30 Degree lens (..}

()45 Degres lens (...)

45 Degree Lens
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Setup

Camera Setup

W
LR 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.
re Al
Setup
|
y
Parameters ESF Yalues
=l Camera Setup
[=)- Camera Settings
Gain 20
shutter Speed 2500
[=)- Ilurnination Type Bright Field
Brightness High
[=]- Focus Distance a0
Distance Units Millirneters — The * indicates
= - i that the setting
Sub-samplirg Dizabled hd is the default.
(=) Window of Interesk
Top 4:1
Lefr 16:1 A
Height 450
Width 752
T Image Processing Setkings

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.
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Camera Setup

CMOS (WVGA) Camera Settings

=-Camera Settings
2ain 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.

=-Camera Settings

Gain 20 S| 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.

=-iZamera Setkings
Gain 20
Shutter Speed 2500 = | [B0-40000)

w
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Setup
CCD (SXGA) Camera Settings

=-Camera Settings
ain 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 Settings

Eain 20 o| [0-54)
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
zain 20
Shutter Speed 1500 = | [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).
Qiuminaion voe [P v
Brightness Off

Mode 2
Made 3
Maode 4 [Internal off]

Bright Field

Mode 4 (Internal LEDs Off)

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

= Ilumination Type Eright Field
High* v

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

[Eln anly when in FBead Cpcle® v]

Dizabled
Always On
Always Off

O anly when in Bead Cocle®

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 smart 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.

When “Distance units” is set to “millimeters”, the Focal Distance parameter has a range of
25 to 4000. Any value outside this range will be rejected.

When “Distance units” is set to “1/100 inch”, Focal Distance is limited to a range of 100 to
4000. If the user attempts to set the Focal distance to less than 100 (1 inch), the parameter
will be set to 100.

When a lens is changed on the QX Hawk, the user can improve the accuracy of the Focal
Distance parameter by using the <@OPTIC> command.

Important: <@OPTIC> is not supported by the QX Hawk C-Mount Imager.
Even after running <@OPTIC> the system distance accuracy is approximate. The command

gives reasonable step sizes as apposed to completely unknown magnitudes but it is not
expected that 2 units will exhibit the same exact focus for a given setting.

58 Focus Distance a0 = | [25 - 4000] mm

Distance Units Millimekers (mm)

Distance Units
Defines the measurement unit value of the Focal Distance parameter.
Required Focal DistanceDistance Units = millimeter (0) Distance Units = 1/00 inch (1)

=-Focus Distance a0
Distance Uniks Millimeters [mm]? b

Millimeters [mm]*
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 Interest
Top ]
Left ]
Height 430
widkh 7o

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:

* 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.

» 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 n : [0-4a0]
Left 0
Height 430
Width 752
Left

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

Top ]

Left 0 = | [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 1]
Left

]
01 480 Top
Width 7hZ

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 Inkerest

Top 0
Left 1
Height 450

752 = | Bto[752- Left)

w
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Camera Setup

CCD (SXGA) Window of Interest

= \Window of Interest
Top ]
Left ]
Height 960
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:

* 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.

» 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.

=1-window of Inkeresk

Top 0 : [0-960)
Left 1]
Height: Qa0
Width 1280
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.
=-Wiindow of Interest

Top (]

Left 1] S| (0-1280
Height Q50

Width 1280
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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 1]
Left 0
0to (360 - Top)
Width 12z0
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

Top ]
Left 0
Height Q&0

1260 3] 1012 Loy
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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® W

=8 Morphological Preprocessing

Operakion Dizabled®

Operator Size Enabled
Morphological Operation and Operator Size
Operation

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

Erode® W
Operator Size

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.

:.u-u; :
R

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

Operator Size

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

Operakaor Size |SmaF V|

b ediurm
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 1 lEaptulefDecode] [ Read ] [ Delete ]
Display Options

decode a symbol, save it as a digital @owet  FGodRest s e e
file, and perform histogram and line [Esowed  [FNowas Dot G s
scan evaluations. S Evaluation e 0
When you click on the Evaluation
tab, you will see the images that are
currently stored in the imager. Effmm?&i

mage Quality
Click Receive to refresh this view. Low High
Click Capture/Decode to display the Nm;f 1100
and decode event will occur, regardless o

[] Contrast

of read cycle settings.

Click Read to trigger a read cycle. If
there is enough time in the read cycle,
up to 32 good reads (or 6 full-scale
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: An image 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 (64 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) =

Evaliate

" Line Sean

Histogram Results

b ax [Ligh] = 132
Min[Dark| =16
Meadian -E8
Mean =k7
High Peak =0
Low Feak =34
Variarce =646

Hunber 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
7 line Scan

Rd| |
‘ | i
White (255)
Pixel Info
Average: /&
Oign | [00)
Posibon: MA& s goyropea »
W alue: P
Black (0) ||,,, |.u| 111 e | £

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.
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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 Spnc with Readsr Before | After [¥] st Syne with Freader
Best Best
Fucus Shutter  Gain Quahly Focus Shutter  Gain E!uallty
Eegmmng calibration. Beglnmng calibration...
Capture Settings Capture Settings
Gair 20 E Fized Gain 20 £ Fized
Shutter Speed | 2500 - Fixed Shutter Speed 2500 = Fixed
Focal Distance | Calibrate® b Focal Distance | Calibrate” v
Spmbology Settings Symbology Settings -
Symbal Calibration Symbol Calibration
Symbolagy Type Symbology Type
[ECC 200, Code 391 | [FFied JECE 200, Cade 391 | [IFied
Composite Enabled Compasits Enabled
Window of Interest “Wwiirdows of Intenest
w0l Framing Row and Column R w0l Framing Row and Colurn v
WOl Margin 75 S Wil Margin 7h E
3 . . . 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

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

Top 0
Left 1
Height 450
Width 752

Window of Interest (CMOS)

= Window of Interest

Top 0
Left 1
Height 60
Width 1280

Window of Interest (CCD)

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

[ Feset ] [ Capture and Decode ]

Top [0 Height |480 [#] Contrast

Left (1 Wwiidth | 752
Window of Interest
Fesat ] [ Capture and Decode ]
'?-.ﬁ Top [0 Height | 480 [¥] Contrast
& o —
Left [U Wwidth | 752

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.

Active Indexes Auto Syne Database settings with Reader [ Advanced Dptions... ]
Capture Settings Processing Settings

Cumert (2600 |[20 |[80  |[Disabl| [0 Jjo J[ss0 |82 |[]] |Erode |[Smal |[ECC 200|

ORI 2500 |20 a0 | (NN (N TN EEP ()
O EEN I T O O O D
O EN N N O 0
O+ EnH E O i
Os5  E ES EOl

N O

C6 [2500 |20 a0 [[misanl| [0 o [[480 [[e2 |[]| |Disabl ||Smal ||Disabled|[Test)
C©7 [2000 |20 a0 [[oisanl| [0 o [[480 [[e2 |[) | |Disabl ||Small ||Disabled|[Test)
©s8 (2500 |20 a0 [[oisanl| [0 o [[480 [[e2 |[] | |Disabl ||Smal ||Disabled|[Test)
O3 (2000 |20 a0 [[misanl| [0 o [[480 [[7s2 |[] | |Disabl ||Smal ||Disabled|[Test)
©10 (2500 |20 Jls0 [[Disan| [0 o 480 (752 |[] | |Disabl |/Smal ||Dissbled|[Test]

Capture for Every Index  [] Show Databaze Index in Outpat [ ] Sart Index Positions on Good Feads

[ Calibrate... ] [ Receive Settings ] [ Send Settings ] [ 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.

Capture Index

Each index in the database (1 — 10) can be configured and tested individually.
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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 (60 — 150,000, default 1,500) for the selected index.

Shutter Speed (QX Hawk C-Mount CCD)

Sets the camera’s shutter speed (60 — 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.

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: O to (752 — width) Default: 0
Height: 3 to (480 — top) Default: 480
Width: 8 to (752 — left) Default: 752
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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: 0
Height: 3 to (960 — top) Default: 960
Width: 8 to (1280 — left) Default: 1280

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.

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.

<K255>: 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.

<K255>: Add 2.

QR Code

If enabled, QR Code will be active for this database index.
<K255>: Add 4.
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Code 128

If enabled, Code 128 will be active for this database index.
<K255>: Add 8.

Code 39

If enabled, Code 39 will be active for this database index.
<K255>: Add 16.

Codabar

If enabled, Codabar will be active for this database index.
<K255>: Add 32.

Code 93

If enabled, Code 93 will be active for this database index.
<K255>: Add 64.

Interleaved 20of 5

If enabled, Interleaved 2of 5 will be active for this database index.
<K255>: Add 128.

UPC

If enabled, UPC will be active for this database index.
<K255>: Add 256.

PDF417

If enabled, PDF417 will be active for this database index.
<K255>: Add 512.

MicroPDF417

If enabled, MicroPDF417 will be active for this database index.
<K255>: Add 1024.

BC412

If enabled, BC412 will be active for this database index.
<K255>: Add 2048.
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Pharmacode

If enabled, Pharmacode will be active for this database index.
<K255>: Add 4096.

DataBar-14

If enabled, DataBar-14 will be active for this database index.
<K255>: Add 8192.

DataBar Limited

If enabled, DataBar Limited will be active for this database index.
<K255>: Add 16384.

DataBar Expanded

If enabled, DataBar Expanded will be active for this database index.
<K255>: Add 32768.

Micro QR Code

If enabled, Micro QR Code will be active for this database index.
<K255>: Add 65536.

Aztec

If enabled, Aztec will be active for this database index.
<K255>: Add 131072.

Current Postal Symbology

If enabled, Current Postal Symbology will be active for this database index.
<K255>: Add 262144.
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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)
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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:

« 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 move the database entry associated with the last decode to
the first position in the database and move 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:

» 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 six 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.

video | Ewaluation | Calibration | woI | Configuration Database | Ordered Outpub | Qukput Format || Dynamic Setup
Auta Sync with Reader
Filter | Symbology | Length | Wwildcard | Flaceholder I atching Data Decode | Databaze
Mumber Tvoe Direction | Mumnber
1 Ary Type 0 * ? Either Any
2 Ay Type I * ? Either Any
3 Ary Type 0 * ? Either Any
4 Ay Type I * ? Either Any
i} Ary Type 0 * ? Either Any
Receive settings from the imager, Send settings
to the imager, or Send and Save settings.
L _ l y
Murnber of Filkers: |5 I I Receive l [ Send l [ Send and Save l
Mote: These buttonz only affect thiz wiew.

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

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

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

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

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

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

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

Wildcard

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

Placeholder

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

Matching Data

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

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

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

requirements of the selected filter index.

Examples:

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

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

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

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

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

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

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

Filker £ 1 Criteria

Symbology Tupe: |.ﬂm}' Tupe j

Length: |0

Enter katch String

b atching Sking: |“
ASCI Lookup: [CR +|  AddtoMatch String|

b atch String Definables

“wildzard Character: | = -
Placehalder Character, |7 -

[ atabaze Mumber: m
Decode Direction: m

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,
Database Number, and Decode
Direction. Click Apply to save the
settings to the corresponding filter.

| Apply | Cancel |
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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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Setup

Output Format
Enable Output Format

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

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

Video || Evaluakion | Calibration | WWOT || Configuration Database | Ordered Oukpot | QUEpUt Format | Dwnamic Setup

| Enable Output Farmat Auto Spnc with Reader

Set Murmber of Syrbols:| 1 (3

Output Phrase
Preamble: Symbol #1 Poztamble:
CR CR LF
Enable Farse Enable
[ Parse Symbols. . ] [ Send and Save ] [ Feceive ] [Dualit_l,l Parameters. ..

P Show Parze Table
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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.

Enot Dupukoms Use the Set Number offSymboIs spin box to
. - determine th b bols to be included
Set Number 0f5ymb0ls.<7 inetﬁgngﬂteput%ﬁgarge.ero symbols to be include
Output Phraze
Symbol
Preamble: Symbol #1 Separatar: Symbol #2 Symbal #3 Symbal #4 Symbal #5 Postamble:
[ ] : . .
[#] Enable [¥] Parze [¥] Parze [¥] Parze [ Parse [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 E| Postamble g|
| ce I [ ce 1F B
soH| 57x¢| ETx| EOT| EMG/ soH| 57 ET| EOT| ENG|
ACK| BEL| BS | HT| LF | aCk| BEL| BS | HT | LF|
wT| FF| CcR| so si | wT| FF| CcR| so| si |
51 | oci1| pc2| o3| pcd 51 | oc1| oc2| pea| ooyl
Nek| S| ETE| Can| EM | Mk SvYM| ETE| CaM| EM |
sue| Esc| Fs | &S| RS | sug| Esc| F5 | G5 | RS |
s | 5P s | 5P
Click 'Delete’ to remove characters. Click 'Delete’ to remowe characters.
Ok, | Cancel | Ok, | Cancel |
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Symbol Parse

Setup

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

Extract
[ Parse Symbals.. ] [ Send and Save ] [ Receive ] [Quahty F‘arameters..]
¥ Hide Parss Table Symbol Parse £
i Test
[t Sompenee Step Insert Data Extract Fange
Step Insert Data Extract Fange Exiract 2-4
Extract 2-4 I
Sample Symbol:
Original. ABCDEFGHIJKLMMNOPRRST UM< 201 23456759 [ Add Insert Step ] [ Add Extract Step ]
Output:  BCD
[ Remave Step ] [ Clear All Parsing ]
Sample Symbol:
Original: ABCDEFGHWELMNOPGRSTUvi/<viZ01 23456789

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| STX| ETx| EOT| ENO
ACK| BEL| BS | HT | LF
YT | FF| CR| SO | SI
5l | DC1| DC2| DC3| DC4
MAK| SYM| ETB| CAM| EM
SUB| ESC| F5 | G5 | RS
s | 5P

[ 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: ABCOEFGHLKLMMOPORST LS4y 201 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 Symbols... ] [ Send and Save l [ Receive l [ Quality Parameters... ]
¥ Hide Parse Table Symbol Parse ]
Bt Seaperes _ Step Inzert Data Extract Range
Step Inzert Data Extract Range Ihzert SPSP
Inzert SPSP Entract 3-5
Estract 3-5

Notice that Extract
and Insert share the
same Parse Table.

Sample Spmbal:

Original: ABCDEFGHWELMMOPGQRST U vZ01 23456789 [ 4dd Insert Step ] [ #dd Extract Step l
Output;  CDE

[ Femave Step ] l Clear All Parsing l

Sample Spmbol;
Original: ABCDEFGHIJELMMNORPGRS TUY Y201 23456739
Output:  COE

I Ok ] [ Cancel
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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
-« real-time as the
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.
\
= 0%
Murnber of Mumber of

Capture # Captures Symbols Read Rate

I | | 1 &

Delay [Sec) Delay Adjustment

—B0.078432 O Coarse

Ik Al (%) Medium

Decreaze O 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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Dynamic Setup
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I 5 Parameters

Contents

(070] 21010 218 g1 071 (o] o PR 5-2
REAA CYCIE ..ottt et e bt s bt e e b et e e e nae 5-41
3V 00] oo (oo 1= PO OU PRSPPI 5-61
(O N =T =T g 1= (=T = TSR 5-97
SYMBOI QUATIEY ...ttt st e e 5-159
=) (o1 g Telo Yo [ YRR 5-166
[ F=Te | Lo ] [ RO PRPRPRRRN 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.
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Communication

Communication

l.,\-T —
ﬁ Click the App Mode button and then the Parameters button to display the tree
Sl control tabs.

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

'

.3'1

Parameters
Parameters E