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About the Quadrus MINI 3
About the Quadrus MINI 3 Imager

The key features of the Quadrus MINI 3 are:

* Q-Mode ultra-high-speed image processing

+ 3 Megapixel optics (QXGA)

* Micro Density and Standard Density options

» Software-adjustable focus

+ USB, RS-232, and RS-422/485 connectivity

» Support for both linear and 2D symbologies

+ High-output white LED illumination

» A multi-function EZ Button for location, calibration, and symbol reading
* A blue target pattern that identifies the center point of the field of view
» A green flash (visible from all angles) to signal a successful read

» Easy customization for a variety of specific applications

About This Manual

This manual provides complete information on setting up, installing, and configuring the
imager. The chapters are presented in the order in which an imager might be set up and
made ready for operation.

Highlighting

Serial commands, highlighted command fields, and default command settings are highlighted
in rust bold. Cross-references and web links are highlighted in blue bold. References to
ESP, its toolbar headings (Communications, Read Cycle, Symbologies, etc.), menu
topics, and other points of emphasis, are highlighted in Bold Initial Caps.

Host Communications

There are four ways to configure and test the Quadrus MINI 3:
« EZ Button.

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

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

» The tree controls and graphic interfaces in ESP’s App Mode.
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Warning and Caution Summary

/ I

WARNING

LED LIGHT
DO NOT VIEW DIRECTLY WITH OPTICAL INSTRUMENTS
CLASS 1 LED PRODUCT

LED Output: .564 mW. Wavelength: 470 nm; 525 nm; 617 nm.
IEC 60825-1:1993+A1:1997+A2:2001

- /

+ Viewing the Quadrus MINI 3’s LED output with optical instruments such as magnifiers,
eye loupes, or microscopes within a distance of 100 mm could cause serious eye injury.

* Maximum LED output: .564 mW.
» Wavelength: 470 nm; 525 nm; 617 nm.
* Location of the Quadrus MINI 3’s LED aperture window:

N\\caosc"ﬂ' Y

WEGRPVES

LED Aperture Window

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

IMPORTANT: The Quadrus MINI 3 is intended for connection to a UL-listed direct plug-in
power unit marked Class Il and rated 5 VDC at 3.5 Watts, or greater if using electrical
accessories.

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

Statement of Agency Compliance

S

The Quadrus MINI 3 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 Quadrus MINI 3 has been tested for compliance with CE (Conformité Européenne)
standards and guidelines, and has been found to conform to applicable CE standards,
specifically the EMC requirements EN 55024:1998+A1:2001+A2:2003, ESD EN 61000-4-2,
Radiated RF Immunity EN 61000-4-3, ENV 50204, EFT EN 61000-4-4, Conducted RF
Immunity EN 61000-4-6, EN 55022:1998+A1:2000+A2:2003 for Class A products, Class
B Radiated Emissions, and Class B Conducted Emissions.

The Quadrus MINI 3 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

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 the 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 Perfluorooctanoic Acid (PFOA) compounds above the maximum
trace levels. To view the documents 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.
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This chapter is designed to get your Quadrus MINI 3 Imager up and running quickly, using
the EZ Button or ESP (Easy Setup Program). Following these steps will allow you to get a
sense of the imager’s capabilities and to test symbol decode performance.

Detailed setup information for installing the imager into your actual application can be
found in the subsequent chapters.
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Check Required Hardware

Step 1 — Check Required Hardware

Item Description Part Number
1 Quadrus MINI 3 FIS-6300-200XG
2 IC-332 Adapter FIS-0001-0035G
3 IB-131 Interface Box 99-000018-01
4 Power Supply 97-100004-15 (90-264 VAC, 24 VDC)
5 Obiject Detector (optional) 99-000017-01
6 Communication Cable 61-300026-03

Network

Hardware Required

Caution: Be sure that all cables are connected BEFORE applying power to the
system. Always power down BEFORE disconnecting any cables.

1-2
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Quick Start

Step 2 — Connect the System

Connecting by RS-232/RS-422/RS-485

« Connect the imager (1) to the IB-131/IC-332 interface (2) and (3).

< Connect the host cable (6) to the host and to the host port on the IB-131 (3).
« Connect the object detector (5) to the IB-131 (3).

» Connect the power supply (4) to the I1B-131 (3).

* Apply power to the imager.

Important: If you are using a USB model, you must connect the device to the host computer
before powering-on. Otherwise the unit will not be recognized as a USB device.

Network

Hardware Configuration

Caution: Be sure that all cables are connected BEFORE applying power
to the system. Always power down BEFORE disconnecting any cables.
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Position Imager and Symbol

Step 3 — Position Imager and Symbol

 Position the imager at a focal distance between 2 and 6 inches from the symbol.

 Tip the imager relative to the symbol to avoid the glare of direct (specular) reflection. The
case parting line should be perpendicular to the plane of the symbol by either pitching the
symbol or the imager as shown.

 Position the imager in a place with as little ambient light as possible.

» Symbols can be rotated (tilted) at any angle; however, for best results symbols should
be aligned with the FOV (field of view).

Parting Line__ :.

Stand ——~

Focal distance

Imager and Symbol Orientation

* 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 produce better reads.

Important: Avoid excessive skew or pitch. Maximum skew is +30°; maximum pitch is
+30°. The illustration below shows skew axis, pitch axis, and tilt axis.

Skew
<:'>
<
Py
Tilt
Symbol ' !

< 7(\
A} Pitch

Reader

Note: For accuracy of testing and performance, Microscan recommends using a mounting
arm adapter kit. Contact your Microscan sales manager for details about mounting arm
adapter kits and other accessories.
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Quick Start

Step 4 — Install ESP

Easy Setup Program (ESP) is Microscan’s proprietary setup and testing application. The
purpose of ESP is to provide a quick and easy way to set up and configure Microscan readers.
When the Quadrus MINI 3 is connected to a host computer (Windows Vista, XP, or 2000),
ESP can be used to configure reader settings and to set up communications between the
reader and host.

If installing from the Microscan Tools CD:

A WN P

. Insert the Microscan Tools CD in your computer’s CD drive.

. Select ESP Software from the navigation bar at the left of the screen.

. Click on ESP Software under the Current Version heading.

. Click the Run button and follow the prompts in the ESP Setup Wizard.

Note: During installation, you may see an Internet Explorer Security Warning that
states: “The publisher could not be verified.” If you see this warning, click Run to
continue installation.

If downloading from the web:

1.
2.

3.

6.

Go to the Download Center at www.microscan.com.

Create a new member account or, if you are already a member, enter your user name
and password.

Navigate to the “Microscan Software” section of the Download Center (near the top of
the page).

. Click on the link showing the latest version of ESP. Extract the ESP installation files to

a location of your choice on the host computer. Note where your ESP.exe file is stored
on your hard drive.

. At the end of the installation process, the following icon will appear on your desktop:

Click the ESP icon to start the program.

System Requirements for ESP

* 166 MHz Pentium processor (recommended)
Windows Vista, XP, or 2000 operating system
Internet Explorer 5.0 or higher

64 MB minimum RAM

40 MB minimum disk space

800 x 600 pixel minimum 256 color display

Quadrus MINI 3 Imager User’s Manual 1-5
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Select Model

Step 5 — Se

lect Model

When you start ESP, the following menu will appear:

Select a Model:
Current ] Legacy ]

® e

® @

MINI 3

Quadrus EZ Quadrus Quadruz MINI Quadrus MIN

Welocity

e -

145-4 1453 Lazer

M5-1

M5-2

MS-890 MS-8E0

LR

M5-820 M5-9

| s

MS-Connect  MS-Connect 0
5100 210

uadrus Yerfier  M5-0

Description;  |Juadrus MINI 31

¥ Show this dialog at startup

[ Skip EZ Mode Cancel

1. Click the button showing the Quadrus MINI 3.

2. Click OK.

Note: You can also double-click the Quadrus MINI 3 button to make your selection.

3. Click Yes when t
ESP

\_?\/ Wiould

his dialog appears:

X

woll like ko connect to the Quadrus MIMI 3¢

Yes Mo |

&

Switch Model

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.

1-6
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Quick Start
Step 6 — Select Protocol and Connect

« Choose the connection protocol you are using and click Next when the Select Protocol
dialog appears.

Select Protocol §|

Pleaze zelect the protocal to use:

—P{* R5-232
" USB

< Back Mewt » Cancel

« Once you select your communications mode, follow the prompts to establish your
connection.

Select Protocol X

Please select the protocal to use:
& Rs23
 Usk

RS-232 %)

Select the com port to use and press Firish to autoconnect to the
reader. Otherwise select the "Foree Connect”’ checkbox to
cannest at the specified setings.

If you choose RS-232 protocol: B o fon -
™ Foroe Comnec Click Connect.

<Back Cancel

Select Protocol X
Please select the protocol to use:
o Select the
& use ot Quadrus MINI
3 from the

Select Device
menu and click

Finish.

If you choose USB protocol: B s

<Back Cancel
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Select Protocol and Connect (cont.)

Step 6 — Select Protocol and Connect (cont.)

When you are connected, you will see the green connection indicator in the status bar at
the bottom right of your screen.

RS-232: EORRESTEENNN Foint-to-Poink (COM1 (115.2K:MN:G:1
UsB: [EONNECTEENNN sk HID

« If your RS-232 connection attempt fails, click the Autoconnect button, select a different
communications port, and try again.

Note: If your RS-232 host settings cannot
be changed to match the imager’s settings:

e Click Connect on ESP’s menu toolbar, s, B
and then select Connection Wizard.
* When the Select Protocol dialog Please seect the protosel s
appears, select RS-232 and click Next. —— P sz
 UsE

<Back Nest » Corcel |

* When the RS-232 dialog appears, RS 232 ®
check the Force Connect box and _
click the Connect button. = ‘EEZE&ESSJ:‘;{;Z“‘é&f&i‘:‘ﬁ?&ﬁ e
connect at the specified settings.
Com Part:  |COMT

f Force Connect Settings..

< Back Connect Cancel
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Quick Start
Step 7 — Locate the Symbol in the Field of View
Locate by ESP
« In ESP’s EZ Mode, click the Locate button to enable the blue target pattern.

Locate Calibrate | [ Fast

Test | Stop
| Decodes per Second | Conbrast

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

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

« Center the target pattern on the symbol.
At 2 to 3 inches, the pattern resembles an X. At 3 to 6 inches, the pattern resembles a V.

Center on object
in field of view.

:

<

Target pattern shown as it would appear between 3 and 6 inches.

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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Locate the Symbol in the Field of View

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.

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 blue 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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Quick Start

Step 8 — Calibrate

Quadrus MINI 3 settings can be adjusted automatically for optimum symbol decoding
performance by either the EZ Button or by ESP.

During the calibration routine, the reader will flash its amber Read Rate percent LEDs and
red 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 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 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 Serial Command
Send <@CAL> from a terminal program to begin calibration.
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Test Read Rate

Step 9 — Test Read Rate

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

imager.

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
inspected, the Read Rate LEDs
will indicate the corresponding
read rate percentage on the back
of the unit.

20%, 40%, 60%, 80%, 100%.
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 ESP

1. Click the Test button to start the Read Rate test and Stop to end it.

Test Stop

[v Decodes per Second

If a symbol has been successfully decoded, the symbol’'s data and related features will
be presented in the field below the image display window. Also, while the symbol is
being inspected, the Read Rate LEDs will indicate the corresponding Read Rate

percentage on the back of the unit.
2. To end the test, click the Stop button.

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

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.

1-12
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Quick Start

Step 10 — Configure the Imager in ESP

To make setup changes to Quadrus MINI 3, click the App Mode button.

&b

App Mode

The following modes are accessible by clicking the buttons in the first row of App Mode icons:

@ = Ci? @_ X:x (3] g:l E DATA

-

EZMode  Autoconnect Send/Recy  Switch Madel Configuration Camera Terminal LIiIitis Cukput Faorrmak

 Click the Autoconnect button to establish communications between ESP and the imager.

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

 Click the Camera button to access a live Video view, Evaluate image captures, Calibrate
the imager, set the Window of Interest, fine-tune capture settings and processing settings
in the Configuration Database, and control multiple read cycle functions in Dynamic Setup.

 Click the Terminal button to display decoded symbol data, and to send serial com-
mands to the imager using text or macros.

« Click the Utilities button to test Read Rate, request or clear Counters, enable or disable
the imager or send output pulses in Device Control, determine the Differences from
Default in the current settings, add or remove master symbol data in Master Database,
and verify or update the imager’s Firmware.

* Click the Output Format button to determine the order and content of data output.

Click the Configuration button to display the second row of ESP icons.

=
e
Configuration

From here you can make changes in the tree controls that can be accessed by clicking the
buttons on the second row of icons in the ESP window.

f %5' T._.: ﬁ ’\1‘-:‘.

Communication  Read Cycle Symbologies I Syrbol Quality  Matchcode Diagnostics

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

CQuick Skart Help %

About ESP...
Contacting Microscan...
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Save Configuration in ESP

Step 11 — Save Configuration in ESP

To make changes to a configuration setting:

FParameters
—|- Cammunications
- RS232[422 Hosk Park

+- Host Prokocol
Hosk 422 Stakus
+-RS232 Auxiliary Paork
+- USE HID Report Status

L. Left-click on the + v/ [0 1| AN | isablec =

to expand the
desired tree. +- Postamble _

2. Double-click on the Response Timeout
desired parameter LR Status

and click once in the

selection box to view Az Port System Data Skatus

ESP %alues

+|- Hosk Port Connections

3. Place your cursor in the
selection box, scroll down to
the setting you want to
change, and click once on

the setting.

E nabled

options. #

4. Left-click again on the open
screen to complete your
selection.

Saving Options

Disabled

Disabled
5. Right-click on the open
screen and select Save to
Reader to implement the
command in the imager.

» 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 ? Using ESP
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This section is designed to help you understand the basic structure and elements of ESP
(Easy Setup Program).

When you open ESP, unless otherwise specified in the ESP Preferences dialog accessible
from the Options heading on the menu toolbar, you will enter EZ Mode for initial setup.
From there, you can enter Application Mode (App Mode) and access several configuration
menus (Communications, Read Cycle, Symbologies, I/O Parameters, Symbol Quality,
Matchcode, and Diagnostics), a Camera setup interface, a Terminal interface, a Utilities
interface, and an Output Format interface.

ESP can be used to configure the Quadrus MINI 3 in three different ways:

» Tree Controls: Each configuration menu contains a list of all option settings that pertain to that
specific element of imager operation. For example, the Communications menu shows a
Host Port Connections option, and then a list of the sub-options Baud Rate, Parity, Stop
Bits, and Data Bits. Each of these sub-options is configurable by using dropdown menus.

« Graphic User Interfaces: Imager settings can be configured using such point-and-click
tools as radio buttons, zoom in/zoom out sliders, spin boxes, check boxes, and drag-and-drop
functions.

« Terminal: ESP’s Terminal allows you to send serial configuration and utility commands
directly to the imager by typing them in the provided text field.

Information about using ESP in specific applications is provided in subsequent sections.

For ESP system requirements, see ESP System Requirements in Chapter 1, Quick Start.
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EZ Mode

EZ Mode

In EZ Mode you are presented with the Locate, Calibrate, and Test options. After connecting
to your imager, EZ Mode is the screen you will see. You will be provided with on-screen
instructions that will help you with positioning, testing, and calibration.

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 your application. When Decodes per Second is unchecked,
the test will count the percentage of decodes relative to the number of actual scans. Click
Stop to end the test.

Calibrate

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

Enter App Mode to
access configuration
trees and other setup
features. Click Calibrate to begin the initial
calibration routine. Calbration is
explained at the left of the EZ Mode
screen, and also in Quick Start.

File A Model Options  Conmect  Help

=

App Made  Autoconnect Swikch Model

-
; L | Calits *— =
Welcome to Easy Setup Program r ceate Abrate

[ x b

Click Locate to activate the Quadrus MINI 3's blue target
pattern LEDs. Center the target pattern on the symbol. The
display shows you where the symbol is located in the

imager’s field of view.

Starts Read Rate test.

W

Test | _‘ Stop |

|For Help, press F1, EORNECTEDINN |Foirt-to-Point [ComM1
—_— g

Ends Read Rate test.
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Using ESP

Application Mode

From EZ Mode, you can click on the App Mode button to access specific configuration
menus, Utilities tools, Camera setup, Output Format options, and a Terminal window
where serial commands can be entered.

&b

App Mode

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

Camera Setup, advanced
Calibration, Configuration

Database.
Click this icon to M b ) Click here for
return to EZ Mode. enu toolbar. Click here to open Ordered Output
the Terminal view. and Output Format

features.

52 ESP - Untitled

File Maodel Options Connect ‘iew Help
— = A = &
’E\_g) E pr— @J e O = E DATA 4_‘

EZMode  Autoconnect  Send/Recy  Switch Model Ciﬁguratinn Camera Trmlna\ Litilities Cutput Formmat
S By ol W W o
mill 3 i Click on icons in this row to
Communication  Read Cycle Symbologies Ifo Symbol Quality  Matchcode Diagniostics access COnﬁgUratiOn trees
[ .
Parameters like the one shown here.
= Click the Configuration icon to return to full
= R5232/422 Host Port A M d . f C T . |
2| Host Pork Connections pp ! oae view rrom Camera, lerminal,
Baud Rats Utilities, or Output Format.
Parity
Stop Bits one
Data Bits Eight: -
=] Host Protocol Paint-to-Poink
Address 1
+1 ACK [ NAK Options Click Capture and Decode to
+- Polling Made Options _ read the symbOI in the field of
Hosk 422 Status Disabled

view, and to see a high resolution
image capture of the symbol.

R5232 Auxiliary Port
+|- Aux Port Connections
+- A Port Settings

+- Draka Cutput
+- Preamble Disabled
+/- Postamble Enabled
Response Timeouk 1z
LRC Skatus Disabled Attibute | Value
Decoded symbol data -
is shown in this table. v
Far Help, press F1. _

Note: For specific information on any of the icons shown above in the operations bar or
configuration bar, see the corresponding chapters in this manual.
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Menu Toolbar

Menu Toolbar

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

e Chrl4+-M
Open/Save Open...  Chr+0
When Save or Save As is selected, the ESP configuration is Jave Ctri+5

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

Important: When you save menu changes to your hard drive,
these changes are not saved to your imager. The illustration Impart. .
below shows how settings can be saved and received between
ESP and the imager, and ESP and the host hard drive.

Prink. .. Chrl+FP

Export. ..

Recent File

Exxit

(Save to Imager)

(Receive Imager
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

In the Model menu you can select any of the models supported by ESP. When you choose
a different model, the connection to your present model will be terminated.

Model

TR G IREIN S * Cuadrus MIMI 3-1

Mew Model, ..
Remoyve 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 you save an ESP file, you are saving the settings of all the models defined in
that file.
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Menu Toolbar

Options

The Options menu allows you to save memos and set up ESP

Cptions
Preferences.
Note: Preferences will be saved and loaded into ESP whenever ESP Preferences
is opened next, whether or not you save the ESP file. Diacument Merno
Model Memo

Preferences > General Tab

ESP Preferences gl

General l Termninal ] Bar Code Options ] Advanced ]

The Toolbar Style
options allow you to

I~ Reload Last File f* Show Bath lcon and Test determine how ESP
will display the mode
options in the two rows
W Show Connect Prompt " Only Show Text at the top of the screen.

On Startup Toolbar Style

[v Show Model Prompt " Only Show lcon

[~ Receive After Connect

[ Skip EZ Mode

[ Enable 'Send and Save as Customer Defaults'

Default Settings
ak | Cancel |

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

Show Model Prompt
At startup, shows the model menu displaying all supported readers.

Show Connect Prompt
At startup, displays the Would you like to connect to the Quadrus MINI 3? prompt.

Receive After Connect
At startup, loads the imager’s settings into ESP. (This is not recommended if you want to
preserve your ESP settings 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

ESP Preferences E|

General  Teminal ] Bar Code Options | Advanced |

¥ Show Mon-Printable Characters
oy
Drefault Format (Fast) Biees Eeim Faf

" Enhanced Formnat [Slamer)
[ Enable Echo

Change Keyboard Macros... ‘ ET =

Background Color,

v Dizplay Incoming D ata Even
When Mot in Focus

Diefault 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 you can [T e e || e e o] e e
select the desired function key and then enter your

macro keystrokes in the associated key map. For T i
example, to make Ctrl-F2 the keystroke to send a trigger i |

character, select F2, then in the Ctrl row, enter <trigger e |

character> and click OK. Then whenever the Ctrl-F2 g

keystroke is pressed, the trigger character will start the e |

read cycle.

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

Change Font

Allows you to modify the font used for decode data received from the imager on the Terminal
screen.

Change Echo Font

Allows you to modify the font used for command characters typed into the Terminal view.
Enable Echo

Allows you 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

ESP Preferences

X

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

Sizing Information

Barwidth [18 Milz)

Example

| Default Settings |

ak. | Cancel |

The Bar Code Options dialog allows you to set the size of user-created symbols.

Sizing Information
Sets the bar width or module width (in mils, or thousandths of an inch) of user-created symbols.

Example: A bar width of 18 is 0.018 inches.
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Using ESP

Preferences > Advanced Tab
Preferences g]
General ] Terminal ] Bar Code Options  Advanced l
Auto Sync
Wwihen entering a view that supportz duto Sync, do the following:
[ Alwaps Ask Before Auta Sync Ocours
+ Receive Settings from the Reader
" Send ESP Settings ta the R eader
" Do Mot Send or Receive Settings

¥ Show T arget Pattern During Locate ™ Send XOM with Autoconnect
™ Show T arget Pattern During Calibrate W Ask to Save ESP File when Quitting

I™ Use Higher Quality Images I” Connect to readers via TCP/P
Iv¥ Open Image after Save ¥ Use Default Storage Location
Drefault Settings
(] 8 | Cancel |

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

Always Ask Before Auto Sync Occurs

If you check this option box, you are then able to determine what specific Auto Sync
functions will 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 X

\__:':j Save changes to session 9,.e5p?

Yes Mo | Cancel |

The .esp file will be saved in the location of your choice.

& My Documents E”‘E|®

:© File Edit Wiew Favorites Tools  Help :,'
: Limks
@ Back - ?) ? ) Search _.;= Folders v

: Address !u,J My Documents v| £ GO
Folders x | Mame - Size  Type
@ Deskkop Al session 9.esp 6 KB ESP Documnent
& |D My Docurments i
= ;é My Computer

[# ﬁ 3 Floppy (A:)

(=) Local Disk {C:) b
< | > £ | b

Connect to Readers via TCP/IP
When enabled, shows a TCP/IP option on the Select Protocol dialog.
Note: This option should only be selected if you intend to connect using an Ethernet adapter.

Select Protocol [zl

Flease select the protocol to use:
* R35-232
C TCPIP <

" Use

< Back | Mext > | Cancel

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

Document Memo

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

Memo r's_<|

Inzert up to 250 characters to dezcribe thiz document.

Type document-specific infarmation here.

Qptions
ak. | Cancel
Preferences

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

Model Memo

Model Memo

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

Memo f'5_<|

Inzert up to 250 characters to dezcribe thiz model,

Type model-specific infarmation here.

Preferences

Docurment Mermo

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

Note: Memos must be saved in a .esp file if you want them to available in your next session.
If you do not save your current session, any memos that you have entered during the session
will be discarded, and will be unavailable in your next session.
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Autoconnect

Autoconnect

« If your RS-232 connection attempt fails, you can use Autoconnect to establish a connection
between the imager and the host.

% Connecting... fg
g
fAutaconneck Select the COM Port: |COM1 -

Pressz ""Start’ to autoconnect.

Select the COM Part: (COM1 -

Other

« If your communications port is not the default COM1, use the dropdown menu to change

your port.
Connecting... rg|
Select the COM Port: |[COM1 -
« Once you have
chosen the correct JE00:H: 7

port, click Start to

connect. Stop

When you are connected, you will see the green connection indicator in the status bar at
the bottom right of your screen:

CORRESTERNNN Foirt-to-Point (COM1 (152K M :&: 1

Important: If you are using a USB model, you must connect the device to the host
computer before powering-on. Otherwise the unit will not be recognized as a USB
device.
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Using ESP

Autoconnect (cont.)

If your RS-232 host settings cannot be changed to match the imager’s settings:

¢ Click Connect on ESP’s menu toolbar, ey 5
and then select Connection Wizard. —
. When the SeIECt PrOtOCOI dlalog Pleaze select the protocol to use:
appears, select RS-232 and click Next. —— P R
 USB

<Back Nest > Cancel |

* When the RS-232 dialog appears, #s-232 5]
check the Force Connect box and
click the Connect button. o e e

connect at the specified seltings.

ComPart  [COMT =
4’ ¥ Force Connect Settings.

< Back Connect Cancel
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View

View

The View menu allows you to move quickly between interfaces m

without using the icon buttons on the App Mode toolbar. It also : -

allows you to access the Bar Code Dialog. * Configuration
Camera
Terminal

Bar Code Dialog tilicies

. . Qutput Farmak
In the Bar Code Dialog you can create symbols by typing the text you
wish to encode. This is a useful tool for creating configuration symbols, Barcade Dialog

allowing you to configure your reader by reading the symbols you create.

Bar Code Configuration

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

B ar Code Value | < B B

Choose a spatial

orientationforthe |—#> Rotation |':| Degrees j M ew

new symbol.
aption

Create a caption

* Same Az Bar Code Value for the symbol
that matches the

" Specify encoded data, or
write your own
caption.

[ Add start configuration code

[ Add end configuration code; Save Settings

| Differences from Default Settings

The symbol you create
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 Utilities, Camera, Terminal, or Output Format
views, click the App Mode button.

&b

App Mode

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

&

EZ Mode

To make changes to configuration settings in the tree controls:

Parameters ESP Values
=l Camera Setup
Color Filker The X d tes th
. = : e enotes the
1. Left-click on the + to expand Comera Settings default option setting.
menu items. Shutter Speed
_~li . Tllumination Brightness High
2. Double-click th(_e deswet_j Forus Distance =00
Parameter and SIngle'CI_ICk E— Sub-sampling |Disabled"‘ A
in the selection box to view = Window of Interest
. Top 4:1
options. _ Lot 161
3. Place your cursor in the Height 1536
selection box, scroll down Wiidth 2048
to the setting yOU want to +- Image Processing Settings
change, and single-click ?
the setting. . .
9 4. Left-click again on the open screen to complete the

selection.

5. Right-click on the open screen and select Save to
Reader to implement the command in the imager.
You can send the command without saving it, or you
can send and save the command simultaneously.

Receive Reader Setkings

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

Cefaulk Current Menu Settings
Defaulk 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. You can also
access these options by right-clicking in any of the configuration views.

==

-
Send/Recy

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

Caution: Do not select this option if you do not want to upload the imager’s settings. For
example, if your ESP file has a number of custom settings that you want to maintain and
download into the imager, these settings would be lost by choosing Yes.

This is useful if you want to receive (upload) the imager’s settings and save them as a file
for future use. For example, if your imager has settings that you do not want to change,
choosing Yes would allow you to load those settings to ESP and save them in an ESP file
for later retrieval.

Receiving the imager’s settings will also assure that you will not be subsequently saving
any unwanted changes that you or someone else has made previously in ESP.

Saving
Send, No Save (<A>)

Saves ESP settings to current
memory.

Receive Reader Settings

Zve bo Reader Send, Mo Save
</L> Send and Save
Send and Save ( Z ) Defaulk Current Menu Settings cend and 5 Cust Default
Activates all changes in Default 3l ESP Settings FNE And 2ave a3 Lusemer Letaults
current memory and saves .
to the imager for power-on. Advanced Options ’

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

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

When you select Default Current Menu Settings or Default all ESP Settings, you are
only defaulting the ESP settings.

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 bo Reader »
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 send Current Command
command that is currently selected. Add Exception

Advanced Options Send Current Wigw

Rernove Exception

Add/Remove Exception

After you perform a Receive Reader Settings command? and you click on the Add Exception
option, you may see a list of serial commands. These are commands that may be in your
imager’s firmware, but not included in, or different from, your current version of ESP.

You can edit these commands by double-clicking on them and changing them as needed.

It is important to note that these commands will be saved to your imager whenever you
send a Save to Reader command, or an <A> or a <Z> command.

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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Using EZ Trax

Using EZ Trax

For detailed information about using EZ Trax, refer to the Help menu in EZ Trax software,
or the EZ Trax Quick Start Guide, available on the Microscan Tools CD.

For information about how to configure the Quadrus MINI 3 for use with EZ Trax, see
Setting Up the Imager for EZ Trax in Chapter 5, Read Cycle.
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This section explains how to set up communications parameters with the host and an
auxiliary terminal.

With Microscan’s ESP (Easy Setup Program), configuration changes can be made in the
ESP menus and then sent and saved to the imager. The user can also send serial commands
to the imager via ESP’s Terminal window.
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Communications by ESP

Communications by ESP

Parameters ESP % alues
ﬁ =~ Communications
App Made R5232/422 Host Port

Click this button R5232 Auxilliary Port
to bring up the I1SE HID Report Status

App Mode view. Preamble Disabled
Poskamble Enabled

.
.
.
.
.
Response Timeouk 12
$ LRC Status Disabled
A Pork System Data Skatus Dizabled® - |
Communication m
Click this button Enabled
to bring up the ‘
Communication To open nested options, To change a setting, double-click the

tree control. single-click the +. setting and use your cursor to scroll
through the options.
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Communications Serial Commands

Host Port Connections

<K100,baud rate,parity,stop bits,data bits>

Auxiliary Port Connections

<K101,aux port mode,baud rate,parity,stop bits,data
bits,daisy chain ID status,daisy chain ID>

RS-422 Status

<K102,status>

Host Port Protocol

<K140,protocol,address>

Preamble <K141,status,preamble characters>
Postamble <K142,status,postamble characters>
Response Timeout <K143,response timeout>

LRC <K145,status>

Auxiliary Port System Data Status

<K146,aux port system data status>

ACK/NAK Options

<K147,RES,REQ,STX,ETX,ACK,NAK>

Polling Mode Options

<K148,RES,REQ,STX,ETX,ACK,NAK>

Autoconfiguration Daisy Chain
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Host Port Connections

Host Port Connections

The host port can be configured with RS-232, RS-422, and RS-485 connections.

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

Baud Rate, Host Port

Usage: Can be used to transfer data faster or to match host port settings.
Definition: The rate at which the reader and host transfer data back and forth.
Serial Cmd: <K100,baud rate,parity,stop bits,data bits>
Default: 115.2K
Options: 0 =600 1=1200 2 =2400
3 =4800 4 =9600 5=19.2K
6 = 38.4K 7 =57.6K 8 = 115.2K
9=230K
Parity, Host Port
Usage: Only changed if necessary to match host setting.

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

Serial Cmd: <K100,baud rate,parity,stop bits,data bits>

Default: None

Options: 0 =None 1=Even 2 =0dd

Stop Bits, Host Port

Usage: Only changed if necessary to match host setting.

Definition: One or two bits added to the end of each character to indicate the end of

the character.
Serial Cmd: <K100,baud rate,parity,stop bits,data bits>

Default: One

Options: 0=0ne 1=Two

Data Bits, Host Port

Usage: Only changed if necessary to match host setting.

Definition: One or two bits added to the end of each character to indicate the end of
the character.

Serial Cmd: <K100,baud rate,parity,stop bits,data bits>
Default: Eight
Options: 0 = Seven 1 = Eight
Note: See USB HID Interface on page 3-23 for protocol information relating to USB.
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Host Port Protocol

Usage: In general, the point-to-point protocols will work well in most applications.
They require no address and must use RS-232 or RS-422 communications
standards.

Definition: Protocols define the sequence and format in which information is transferred

between the reader and the host, or in the case of Multidrop, between the
readers and a concentrator.

Serial Cmd: <K140,protocol,address>
Default: Point-to-Point
Options: 0 = Point-to-Point
1 = Point-to-Point with RTS/CTS
2 = Point-to-Point with XON/XOFF
3 = Point-to-Point with RTS/CTS and XON/XOFF
4 = ACK/NAK
5 = Polling Mode
Note: In all protocol modes, the preamble <K141> and postamble <K142> character

strings can be used to frame the decode data, and both are included in calculating the
LRC (Longitudinal Redundancy Check).

Point-to-Point (Standard)

Usage: Used only with RS-232 or RS-422.

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

Serial Cmd: <K140,0>

Point-to-Point with RTS/CTS

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

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

Serial Cmd: <K140,1>

Point-to-Point with XON/XOFF

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

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

Serial Cmd: <K140,2>
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Point-to-Point with RTS/CTS and XON/XOFF

Usage: Used only with RS-232.

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

Serial Cmd: <K140,3>

ACK/NAK

Definition: See the ACK/NAK Options command <K147> on page 3-7.
Serial Cmd: <K140,4>

Polling Mode

Definition: See the Polling Mode Options command <K148> on page 3-8.
Serial Cmd: <K140,5>

Poll Address

Serial Cmd: <K140,protocol,address>
Default: 1

Options: 1to 50

1 = Poll address 0x1C, Select address 0x1D
2 = Poll address Ox1E, Select address 0x1F

50 = Poll address 0x7E, Select address Ox7F

Note: See USB HID Interface on page 3-23 for protocol information relating to USB.
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Hollow Mode

Hollow Mode

Usage: Used to determine which kind of Data Matrix elements will be processed.

Definition: When set to Regular Elements, the imager will decode Data Matrix
symbols with solid elements but will not decode Data Matrix symbols with
hollow elements. When set to Hollow Elements, the imager will decode
Data Matrix symbols with outlined, hollow elements but will not decode
Data Matrix symbols with solid elements.

Serial Cmd: <K517,hollow mode status>
Default: Regular Elements
Options: 0 = Regular Elements 1 = Hollow Elements

Note: Hollow Mode is not supported when Q-Mode is enabled.

The image below is an example of a Data Matrix symbol with hollow elements.
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Mirrored Image

Usage: Enable this setting when the imager is viewing a mirrored image (as when
it is being used with a right-angle mirror attachment).

Definition: When enabled, outputs a mirrored image of the symbol.

Serial Cmd: <K514,mirrored image>

Default: Both (auto-detect)

Options: 0 = Regular Image

1 = Mirrored Image
2 = Both (auto-detect normal/mirrored)

Regular Image
When Regular Image is enabled, images will be processed as they appear upon capture.

Mirrored Image

When Mirrored Image is enabled, images will be processed as a reverse of the captured
image.

Both Regular and Mirrored

When Both is enabled, regular and mirrored images will be processed.
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lllumination Brightness

lllumination Brightness

Definition:

Usage:
Default:
Options:

Constant

This feature allows the user to adjust the brightness of the illumination
LEDs. Since the imager has control over the brightness of the illumination,
it can provide consistent brightness output between imagers through a
factory calibration operation. Each of the brightness settings is calibrated
to provide the same level of intensity for each imager.

<K536,brightness>

High

0 = Off
1=Low

2 = Medium
3 =High

4 = Constant

When set to Constant, the illumination is the same as the Medium setting. However, the
LEDs will always be on during a read cycle and will only be off between read cycles. This
cuts down on perceptible LED flashing.

10-28
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Color Processing

Definition: The Quadrus MINI 3's image sensor captures images in color and then
processes them for optimal decode performance. Color image processing
requires image captures to be filtered, or the R, G, and B cells to be
equalized. This is achieved by applying one of the available filters, or by
performing a white balance with the current camera configuration before
attempting to decode a symbol. This option specifies the filter method
that is applied to the RGB color image to produce a monochrome image.

Usage: <K543,color filter>
Default: General Purpose

0 = Disabled
Options: 1 = General Purpose

2 = Horizontal Linear (1D) Symbols

Disabled

When Color Processing is disabled, no filter is applied to the captured image. If you are
attempting to decode symbols without a filter, a White Balance may be required to balance
the red, green, and blue cells of the image sensor.

General Purpose

When enabled, the General Purpose filter is applied to the captured RGB image to produce
a gray scale image. The gray scale image can be used in most applications, but the filtering
process increases processing time.

The General Purpose filter should be used when reading 2D symbols, linear symbols that
are not positioned horizontally in the field of view, or a combination of both.

Horizontal Linear (1D) Symbols

When enabled, the filter for Horizontal Linear (1D) Symbols is applied to the captured
RGB image to produce a gray scale image that is designed specifically to provide the best
suitable image for a linear symbol that is horizontally positioned in the field of view.

The Horizontal Linear (1D) Symbols filter should be used when reading linear symbols
that are positioned horizontally in the field of view.
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Skew Correction

Skew Correction

The Quadrus MINI 3's CMOS image sensor
has a “rolling shutter” mechanism that
controls pixel integration r(_)w-by-row, Full Image Height
unlike a global shutter, which performs :

light integration of all pixels at once. When = = i

a row of pixels has integrated light for the W Full Image W.dthﬂ

amount of time specified by the user-defined

shutter speed, that row will be read out. The rows of the image are exposed individually in rapid
sequence. As a symbol moves through the field of view, it is in a different position at each
row read-out. This creates distortion, or “skew”, as in the image shown below. In this
image, the symbol is moving from left to right at a line speed of 40 inches per second. The
bottom of the symbol is read out first while the upper portion is still being integrated, causing
distortion along the symbol’s x-axis.

Note: The amount of blur in the image is an effect of shutter speed, and is not a factor in
rolling shutter distortion.

If the symbol enters the imager’s field of view from the top or bottom, distortion will occur

on the y-axis. The image below shows two symbols entering the field of view from the top
at different line speeds. As you can see, this causes the image to shrink along the y-axis.
This is because the symbol is moving perpendicular to the CMOS sensor’s row read-out.

In other words, the bottom of the symbol is read out first, and as the symbol moves information
is lost (the symbol enters pixel rows that have already been processed). This causes the

symbol to appear to shrink vertically.

Note: If the symbol were to enter the field of view from the bottom, the captured image
would be stretched along the y-axis.

Iy

16" / sec 10" / sec

Direction of
symbol
movement

’4 FuIIImaWidth o

The amount of rolling shutter distortion depends upon the amount of time it takes to read

out an image row, and the line speed at which the target object is traveling. Therefore, one
way to reduce skew is to speed up the read-out time per pixel row. This can be accomplished
by reducing the column size of the image sensor.

For example, if the column size is reduced from 640 to 320, the time it takes to read out a
row of pixels from the sensor is reduced by half, and image skew will be reduced by a
factor of 2. As the column dimension of the image is reduced, the effect of rolling shutter
distortion is reduced by the same factor.

Important: Reducing the row size of the image has no effect, because it does not change
the row read-out time. Skew will remain the same regardless of row size.
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Line Speed

Definition: This feature is used to specify the line speed of the application, and it
determines how much distortion correction to apply. When enabled, this
feature will cause the overall decode rate to increase significantly. The timing
information in the table below is for a full 3 megapixel image (2048 x 1536).

Note: Processing time decreases with larger image sizes.

Usage: <K537,line speed,symbol direction>
Default; 0 (Disabled)
Options: 0 to 80 (inches per second)

Line Speed |Additional Processing Time
10"/ sec 69.5 ms
20"/ sec 65.0 ms
30"/ sec 62.5 ms
40" / sec 58.0 ms
60" / sec 55.0 ms
80"/ sec 45.5 ms

Distortion is corrected by shifting image rows in the direction opposite the symbol’s
movement on the line. The shift value of subsequent image rows is then increased. These
shift values depend on the speed of the line. The faster the line speed, the greater the
required shift values. More data loss is incurred at faster line speeds.

The image shown below was captured at a line speed of 40 inches per second, and it
shows virtually no inherent skew. The black area of the image is unusable, since the
information was lost as the symbol moved through the imager’s field of view.

The amount of data loss can be reduced by decreasing the image height or the row size of
the image, which reduces the amount of travel represented during the image frame
read-out. Note that the amount of distortion will not be changed, because the object will
have traveled the same distance during the read-out of the target area.

Quadrus MINI 3 Imager User’s Manual 10-31



Skew Correction

Symbol Direction

Definition: This feature specifies the direction the symbol is moving through the
imager’s field of view, or which side of the field of view the symbol will enter
first.

Note: Image captures of symbols entering the field of view from above or
below cannot be skew-corrected.

Usage: <K537,line speed,symbol direction>
Default: Right
Options: 0 =Right 1=Left

If a symbol enters the field of view from the left, it will be skewed as shown in the image
below. The image is processed from top to bottom, meaning that the top of the symbol is
captured first. The amount of skew is dependent on the speed at which the symbol moves
through the imager’s field of view. The symbol below was captured at a line speed of 40
inches per second.

Additional Notes on Skew Correction

» When skew correction is enabled, the pre-processing option in Capture Mode is disabled,
regardless of how it is configured. This is because image distortion must be corrected
before any other image processing can occur.

« Calibration does not perform skew correction. It is assumed that during calibration the
symbol is stationary, so skew correction is not required.

» Images are corrected before they are processed. Therefore, if an image is still pending
at the end of the read cycle, it will not have been skew-corrected.
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This section concerns the various capture settings and processing settings that can be
used to fine-tune the Quadrus MINI 3 Imager’s performance in your application.
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Configuration Database Serial Commands

Number of Active Indexes

<K252,number of active database settings,database
sort>

Configuration Database Status

<K255,index,shutter speed,gain,focal distance,digital
zoom,row pointer,column pointer,row depth, column
width,threshold mode,fixed threshold value,processing
mode,narrow margins,background color,symbology>

Save Current Settings to Database

<K255+,index>

Load Current Settings from Database

<K255-,index>

Request Selected Index Settings

<K2557?,index>

Request All Database Settings

<K2557>

Database Mode

11-2

<K256,switch mode,frame count/time,image process
looping,image dimensions>
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Number of Active Indexes

Usage:

Definition:

Serial Cmd:
Default:
Options:

Useful for applications that require several different complex imager configurations
to be applied sequentially. Multiple database indexes allow you to concatenate
configuration profiles, and to perform more complex operations than would
be possible with only one set of configuration parameters.

This feature allows you to set the number of database records (groups of
settings) that will be used automatically during the read cycle. If Number of
Active Indexes is set to 0, only the current imager settings will be used,
not database entry settings.

<K252,number of active indexes,database sort>
0 (disabled)
0to 10

Database Sort

Definition:

Serial Cmd:
Default:
Options:

Database Sort moves the database entry that produced a successful
decode to the first position in the list of database entries.

<K252,number of active indexes,database sort>
Disabled

0 = Disabled 1 = Enabled

Number of Active Indexes by ESP

Click the arrow on the Active
Indexes dropdown menu and
select how many database
indexes will be used during
the read cycle. (0 to 10). L
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Configuration Database Status

Index

Usage:

Definition:
Serial Cmd:

Options:

Useful for applications that require several different complex imager configurations
to be applied sequentially. Multiple database indexes allow you to concatenate
configuration profiles, and to perform more complex operations than would
be possible with only one set of configuration parameters.

Determines the specific database index that will be used.

<K255,index,shutter speed,gain,focal distance,sub-sampling,row
pointer,column pointer,row depth,column width,threshold mode,fixed threshold
value,processing mode,narrow margins,background color,symbology>

1to 10

Shutter Speed

Serial Cmd:

Default:
Options:

Gain

Serial Cmd:

Default:
Options:

<K255,index,shutter speed,gain,focal distance,sub-sampling,row
pointer,column pointer,row depth,column width,threshold mode,fixed threshold
value,processing mode,narrow margins,background color,symbology>

250

15 to 15,000

<K255,index,shutter speed,gain,focal distance,sub-sampling,row
pointer,column pointer,row depth,column width,threshold mode,fixed threshold
value,processing mode,narrow margins,background color,symbology>

20
Oto 48

Focal Distance

Serial Cmd:

Default:
Options:

11-4

<K255,index,shutter speed,gain,focal distance,sub-sampling,row
pointer,column pointer,row depth,column width,threshold mode,fixed threshold
value,processing mode,narrow margins,background color,symbology>

400 (47
200 to 600 (Standard Density)
200 to 500 (Microdensity)
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Pixel Sub-Sampling

Serial Cmd: <K255,index,shutter speed,gain,focal distance,sub-sampling,row
pointer,column pointer,row depth,column width,threshold mode,fixed threshold
value,processing mode,narrow margins,background color,symbology>

Default: Disabled

Options: 0 = Disabled 1=41 2=16:1

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 Window of Interest

camera settings are determined by the software based on the Region of Interest setup.

There is no benefit to sub-sampling to increase processing speed when ROl is configured,
because the frame size would need to be increased to make sub-sampling possible.

Row Pointer

Definition:  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.

Serial Cmd: <K255,index,shutter speed,gain,focal distance,sub-sampling,row
pointer,column pointer,row depth,column width,threshold mode,fixed threshold
value,processing mode,narrow margins,background color,symbology>

Default: 0
Options: 0 to (1536-row depth)

Column Pointer

Definition:  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.

Serial Cmd: <K255,index,shutter speed,gain,focal distance,sub-sampling,row
pointer,column pointer,row depth,column width,threshold mode,fixed threshold
value,processing mode,narrow margins,background color,symbology>

Default 0
Options: 0 to (2048-column width)
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Row Depth

Definition:  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.

Serial Cmd: <K255,index,shutter speed,gain,focal distance,pixel binning,row pointer,column
pointer,row depth,column width,threshold mode,fixed threshold value,processing
mode,narrow margins,background color,symbology>

Default: 480
Options: 3 to (480 — row pointer)

Column Width

Definition:  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.

Serial Cmd: <K255,index,shutter speed,gain,focal distance,pixel binning,row
pointer,column pointer,row depth,column width,threshold mode,fixed
threshold value,processing mode,narrow margins,background color,symbology>

Default 752
Options: 8 to (752 — column pointer)

Threshold Mode

Note: Threshold Mode is not supported when Q-Mode is enabled.

Serial Cmd: <K255,index,shutter speed,gain,focal distance,pixel binning,row
pointer,column pointer,row depth,column width,threshold mode,fixed
threshold value,processing mode,narrow margins,background color,symbology>

Default: Adaptive
Options: 0 = Adaptive 1 = Fixed

Fixed Threshold Value

Note: Fixed Threshold Value is not supported when Q-Mode is enabled.

Serial Cmd: <K255,index,shutter speed,gain,focal distance,pixel binning,row pointer,
column pointer,row depth,column width,threshold mode,fixed threshold
value,processing mode,narrow margins,background color,symbology>

Default: 128
Options: 0 to 255
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Processing Mode
Important: Options 2 and 3 are not available in non-Q-Mode imagers.

Serial Cmd: <K255,index,shutter speed,gain,focal distance,pixel binning,row pointer,
column pointer,row depth,column width,threshold mode,fixed threshold
value,processing mode,narrow margins,background color,symbology>

Default: Standard
Options: 0 = Standard 1 = Fast Linear Mode 2 = Q-Mode

Note: The following items are not supported when Q-Mode is enabled:

* Hollow Mode

e Number of Symbols in Field of View

e Damaged Symbol

e IP Threshold

e BC412 Symbology

e 2D Enhanced (Narrow Margins)

» Large Intercharacter Gap (Code 39)

» Large Intercharacter Gap (Codabar)

e Guard Bar Status (Interleaved 2 of 5)

* Codeword Collection (PDF417)

e Print Growth (ISO/IEC 16022 Symbol Quality Output)

» Axial Non-Uniformity (Data Matrix Only) (ISO/IEC 16022 Symbol Quality Output)
* Unused Error Correction (Data Matrix Only) (ISO/IEC 16022 Symbol Quality Output)
» Percent Cell Damage (Data Matrix Only) (Microscan Symbol Quality Output)

* Pixels Per Element (Data Matrix Only) (Microscan Symbol Quality Output)

e Error Correction Level (Data Matrix Only) (Microscan Symbol Quality Output)
* Matrix Size (Data Matrix Only) (Microscan Symbol Quality Output)

e Detailed No Read Message (No Read Message)

* Bad Symbol Message

* No Symbol Message

« 1D/Stacked Symbology Qualification

» 2D Symbology Qualification

Narrow Margins

Serial Cmd: <K255,index,shutter speed,gain,focal distance,pixel binning,row pointer,
column pointer,row depth,column width,threshold mode,fixed threshold
value,processing mode,narrow margins,background color,symbology>

Default: Disabled
Options: 0 = Disabled 1 = Enabled 2 = 2D Enhanced
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Background Color

Serial Cmd: <K255,index,shutter speed,gain,focal distance,sub-sampling,row
pointer,column pointer,row depth,column width,threshold mode,fixed
threshold value,processing mode,narrow margins,background color,symbology>

Default: Both
Options: 0 = White 1 = Black 2 = Both

Symbology

Definition:  This field allows the user to configure the database to enable specific symbologies
for selected database indexes. Symbology-specific parameters must be
configured with the appropriate symbology command.

For example, if fixed length Code 128 is required, it must first be set up with
the Code 128 command: <K474>.

To select a particular symbology, add the number value associated with that
symbology type.

Examples:
If Data Matrix and Code 39 are required, the paramater would be: 2 + 16 = 18.

If 1 2/5, BC412, and DataBar Limited (RSS Limited) are required, the
parameter would be: 128 + 2048 + 16384 = 18560.

Serial Cmd: <K255,index,shutter speed,gain,pixel binning,row pointer,column pointer,row
depth,column width,threshold mode,fixed threshold value,processing mode,
narrow margins,background color,symbology>

Default: Disabled

Disabled

When Symbology Type is disabled, the database uses the current Symbology Type
setup to determine active symbologies.

Any Symbology (Add 1)

All symbologies except Pharmacode are enabled while this database index is being
used.

Data Matrix (Add 2)

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, the imager will not decode Data Matrix symbols.

QR Code (Add 4)

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

Code 128 (Add 8)

If enabled, Code 128 will be active for this database index.
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Code 39 (Add 16)

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

Codabar (Add 32)

If enabled, Codabar will be active for this database index.

Code 93 (Add 64)

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

Interleaved 2 of 5 (Add 128)

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

UPC/EAN (Add 256)
If enabled, UPC/EAN will be active for this database index.

PDF417 (Add 512)

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

MicroPDF417 (Add 1024)

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

BC412 (Add 2048)

If enabled, BC412 will be active for this database index.
Note: BC412 is not supported when Q-Mode is enabled.

Pharmacode (Add 4096)

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

DataBar-14 (RSS-14) (Add 8192)

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

Important: If the stacked and non-stacked operation is required, the DataBar-14 command
must be configured as follows: <K482,2>. If the DataBar-14 status parameter in the
<K482> command is set to either DISABLED or ENABLED, the imager will only read
non-stacked DataBar-14 symbols.

DataBar Limited (RSS Limited) (Add 16384)

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

DataBar Expanded (RSS Expanded) (Add 32768)

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

Important: If the stacked and non-stacked operation is required, the DataBar Expanded
command must be configured as follows: <K484,2>. If the DataBar Expanded status parameter
in the <K484> command is set to either DISABLED or ENABLED, the imager will only
read non-stacked DataBar Expanded symbols.
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Micro QR Code (Add 65536)

If enabled, Micro QR Code will be active for this database index.
Note: Micro QR Code is only supported when Q-Mode is enabled.

Aztec Code (Add 131072)

If enabled, Aztec Code will be active for this database index.
Note: Aztec Code is only supported when Q-Mode is enabled.

Postal Symbologies (Add 262144)

If enabled, Postal Symbologies will be active for this database index.
Note: Postal Symbologies are only supported when Q-Mode is enabled.
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Database Mode

Switch Mode

Definition:  Selects the event that causes the imager to load the next database entry to
current, active settings. When Frame Count/Time expires and Image Process
Looping is enabled, the next database entry with modifications to camera
settings will be used.

Note: The image capture event always occurs when the first database entry
is used.

Note: The Switch Mode setting has no effect on Rapid Capture Mode,
which always operates in Number of Image Frames mode with a frame
count of 1.

Serial Cmd: <K256,switch mode,frame count/time,image process looping,image dimensions>
Default: 1
Options: 0 =Time 1 = Number of Image Frames

Time

When Switch Mode is set to Time, the imager will load the next database entry to current,
active settings after a predefined time interval. The timer will start upon use of a database
entry. If the timer expires during an image capture event, the timer will not start again until
that database entry has been incremented and the new database entry has been loaded
to current, active settings.

Number of Image Frames

When Switch Mode is set to Number of Image Frames, the database entry is incremented
after the predetermined number of image capture events has occurred.

Frame Count/Time

Definition:  Indicates the Number of Image Frames that must be captured or the
amount of Time that must transpire before the imager will load the next
database index entry.

Serial Cmd: <K256,switch mode,frame count/time,image process looping,image dimensions>
Default: 1 (frames/ms)
Options: 1to 65535
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Image Process Looping

Usage: Useful in applications where it is necessary to process a single captured
image multiple times using different IP and decode parameters.

Serial Cmd: <K256,switch mode,frame count/time,image process looping,image dimensions>
Default: Disabled
Options: 0 = Disabled 1 = Enabled

Disabled

When Image Process Looping is set to Disabled, an image is captured for every database
configuration, whether or not any camera settings have been modified.

Enabled

When Image Process Looping is set to Enabled, the last captured image frame is re-
processed with the new IP and decode parameters. If camera settings have not been
changed from the last capture event, and when a database configuration is loaded to
current, active settings, no new image is captured.

Note: An exception to this is the first database index: a new image is always captured
when the first database index 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 and decode parameters, an
image frame would only be captured when the first database configuration was used.
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Image Dimensions

Definition:  Determines how the image dimension parameters will be implemented.
Serial Cmd: <K256,switch mode,frame count/time,image process looping,image dimensions>
Default: 0

Options: 0 = Window of Interest 1 = Region of Interest

Window of Interest (WOI) by ESP

When Image Dimensions is set to Window of Interest, the database image dimension
parameters are camera settings, and they determine the size of the image to be captured.

Yideo ] Evaluation] Ealibration] widl  Configuration Database l Dynhamic: Setup]

At es m ¥ Auto Sync Database settings with Reader Advanced Options. .
<< Wil ROl »»

Capture Settings

B

Iv Capture for Every Index‘ I™ Show Database Index in Output I™ Sort Index Positions on Good Feads

T Y Y Y Y Y Y
o

Calibrate... | Beceive Settings | Send Settings | Load Current To Jndex | Load Index To Current |

Camera settings (Capture Index, Shutter Speed, Gain, Focal Distance,
Sub-Sampling) located in the left half of the highlighted area.

Image capture dimensions (Row Pointer, Column Pointer, Row Depth,
Column Width) located in the right half of the highlighted area.
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Region of Interest (ROI)

When Image Dimensions is set to Region of Interest, the database image dimension
parameters are IP and decode settings, and they determine the region or area of the
captured image to be processed.

ROI coordinate data is based on the full image size. The WOI of the captured image will be
configured to cover all the ROI settings in the current, active database entry. In the following
example, there are three active database settings, each with a different ROI configuration.
Their coordinates are based at point 0,0 of the full scale image (2048 x 1536). In this
example, DB1 and DB3 determine the size of the captured image WOI, while DB2 has no
impact. The image WOI is not configurable. It is automatically set up by the database
according to the ROI settings.

row
pointer

B BE—
col_umn
pointer

column size

Camera WOI

Full Image Size (2048 x 1536)

Note: Since the ROI parameters are not a camera setting, a change in ROI parameters
from one index to another does not indicate an image capture event.

This feature is intended to be used in conjunction with Image Process Looping, to
allow different regions of a captured image to be processed using different IP and
decode settings.

Also, if this feature is used in conjunction with Output Filtering, multiple decoded symbols
in a captured image frame can be output according to their location in the field of view.
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Configuration Database
Region of Interest (ROI) by ESP

When Image Dimensions is set to Region of Interest, the database image dimension
parameters are IP and decode settings, and they determine the region or area of the
captured image to be processed.

Vidzo I Eva\uatinn] Ealibrat\nn} wiil  Configuration Database 1 Dypriamic Salup}

Achive Indexes |5 v ¥ Auto Sync Database settings with Readsr Advanced Options...

Capture Settings «wil || RO Processing Seftings

Curert Jo0 o0 00 osabl | [0 [0 [1536 [eose |

1 [N EE X | O I
o2 |

3
¢+ [N N X ]
¢ s [EN I B — :

v Capture for Every Index I” Show Database Index in Output I Sort Index Positions on Good Reads

|
=
=
]

Calibrate... | Beceive Settings | Send Settings | Load Current To Index ‘ Load Index To Current |

Threshold Mode, Fixed Threshold Value, Processing Mode, Narrow Margins,
Background, and Code Type are all Processing Settings values.
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Save Current Settings to Configuration Database

Definition: Allows current, active configuration settings to be saved to a selected
database index.

Serial Cmd: <K255+,index>

Example:
<K255+,5>

This command phrase saves the imager’s current, active configuration settings to database
index 5.

Save Current Settings to Configuration Database by ESP

Videa ] Evaluatlnn] Eallhrahnn] wiol Configuration [ atabase I Dynamic Setup]

Active Indexes |5 = v Ao Sync Databass settings with Readsr Advanced Options...
Capture Settings <cwWil Rl Processing Settings

%

2 EX ET EX R
+ ETI FAI EXTM B 5
5 ETN E EXN GRE O R EEEN , e

W Capture far Every Index ™ Shaw Database Index in Dutput ™ Sart Index Pasitions on Good Reads

EEELEL

YT Y YT Y N
=

Calibrate. .. ‘ BReceive Settings | Send Settings | Load Current Ta Index ‘ Load Index To Current |

Click the Load Current to Index button to
save the imager’s current configuration
parameters to the selected database index.
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Definition:

Serial Cmd:

Example:
<K255-,5>

Configuration Database

Load Current Settings from Configuration Database

Allows the configuration settings contained in a selected database index to
be loaded to current, active configuration settings.

<K255-,index>

This command phrase loads the configuration settings contained in database index 5 to
current, active configuration settings.

Load Current Settings from Configuration Database by ESP

Active Inderes [5 v

2 uto Syrc Database setings it Reacer

Video | Evauaion| Calbration | W0 Configurtion Database | Dyraic Setup |

Advanced Options.

WOl ROI»»

&

Capture Settings

&P & S

I
S LA S S S S
S E S RS

Processing Settings
A R
&
RO &S
&

Cent 5[ e e || e [ e el e o

BN T [ -
¢ 2 [N NN IO
C '3 N N I
© o [N NN I

|
|
|
e

5 [ EEN T Ry .| [Disabl Jwhite [0 Test
Cr B m W b B b o e || e i G fovab e etk Tes
co R @ bW D B b e || e s G fosab foiee Geabes Tes
CH0E0 PO 300 Pkl [0 0 [i5%6 048 .|| Adani 128 [Stand [Disabl fwhile [Disabled Test|
IV Capture for Every Indes I Show I Sor
Cobate.. | BeceveSetings | SendSeings | Load CurentTolnder | Load inden To Curervttff——|

Notes on Symbol Type

« The current DataBar Expanded status does not change if it is configured as Enabled

(Stacked) and the database DataBar Expanded status is Enabled.

Click the Load Index to
Current button to load
configuration settings
from the selected index

to current, active settings.

* The current DataBar-14 status does not change if it is configured as Enabled (Stacked)
and the database DataBar Expanded status is Enabled.

» Data Matrix ECC level is determined by the current settings and not by database settings.
Therefore, the database does not know which ECC level to enable, and has no effect on
current Data Matrix ECC settings.
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Request Selected Index Settings

Definition: Returns configuration settings for the selected database index.
Serial Cmd: <K2557,index>

Example:
<K2557?,5>
This command phrase returns the configuration settings for database index 5.
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Request All Configuration Database Settings

Definition: Returns configuration settings for all indexes in the configuration database.
Serial Cmd: <K255?7>

Example:
<K255?>
This command phrase returns the configuration settings for all 10 database indexes.
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B 2 Terminal

Contents
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This section describes the Terminal window and macro functions in ESP.
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Terminal Window

Terminal Window

Terminal Click this button to bring up the Terminal view.

The following window will appear:

Copy, paste, save Type text here to Terminal Type serial
find matching text screen commands
[ in the Terminal here.
window.
— Clear screen

ESP ESP - Lintitled

File Madel| Options Conmect View Terminal | Help

@ . @v - e i (5] ) = DATA

EZ Mode | Autoconnect Swikch Model EZ Match Configuration Camera Terminal Litilities Cutput Formmat

Vo] s [cecas =

Macros listed
on this bar

Click on desired

Macro to run.
MextRow + ReadRate Click on Macros arrow to Add Macro, = Target Pattern OFF ~
For Help, press F1. Remove Macro, or Edit Macro. ECRRECTESMM [oirt+o-Point [com1 [115

The Terminal screen allows you to send serial commands to the imager by using Macros,
by copying and pasting, or by typing commands in the Send text field.

The Terminal screen also displays symbol data or information from the imager.
You can also right-click on the Terminal screen to bring up a menu of further options.

12-2 Quadrus MINI 3 Imager User’s Manual



Terminal

Find
The Find function allows you to enter text strings to be searched for in the Terminal window.

For example, a series of symbols have been scanned into the Terminal view and you
want to determine if a particular symbol whose data begins with “ABC” has been read.

1. Type “ABC” into the Find box.
@By B Findfasc |

2. Press Enter.
The first instance of “ABC” will be highlighted in the Terminal window.

3. Click the Find button to the left of the text field to locate additional instances of
“ABC".
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Send

Send

The Send function allows you to enter serial commands and then send them to the imager.

1. Type the command into the Send box.

=]
Yy
T ha
+ -

Configuration

Send

Camera

Terminal

=

Ukilities

DATA
Oukpuk Farmat

<@CAL=

[

2. Press Enter.
3. Click the Send button to the left of the text field to send .

12-4
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Macros

Macros can be stored in a macro selection bar, edited in a separate window, and executed
by clicking on the macro name.

Default Macros

Add Macro

Mgk Row |+ Bart Mumber = Checksum = Disable Scanning = Enable Scanning 1 Exit Read Cyicle
FD?(HEHZI, press F1, *

| Click on the first arrow here to see Add
Click on Next

Macro or Default Macros. Click on subsequent
Row to see the When you default macros, the entire arrows to edit macros.
next row of macros set is restored to their original
macros

macro commands.

When you click on the macro name, the macro is executed in the Terminal window.
If this is a command, it is sent to the reader at the same time that it is displayed.

Editing a Macro

When you click the arrow next to any macro and select Edit, the following appears:

Macro Entry EJ

b acro Mame: |Fiea|:| F ate percent

b acra Value: |{ C il =

] | Cancel

You can edit an existing macro or type in the Macro Name text field and define it in the
Macro Value text field. Click OK.
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Terminal Window Menus

Right-click on the Terminal window to display the following menu:

Copy
Paste

Clear
Select Al
Save..,

Change Font, ..

Change Echo Fork. ..

Enable Echo

Change Background Color  #
Mon-Printable Charackers  #
Default Settings

keyvboard Macros, ..

Copy selected text to clipboard.

Paste from Terminal or other text.

Clear all text in Terminal window.

Select All text in the Terminal window.

Save... brings up a Save As dialog.

Change Font... of text in Terminal; brings up a Font dialog.

Change Echo Font... to change typed text; brings up a Font
dialog.

Enable Echo enables Echo text (typed by user).
Change Background Color of Terminal window.

Non-Printable Characters allows you to hide non-printable
characters, or to show them in Standard or Enhanced format.

» Default Settings returns all the above settings to default.

Keyboard Macros allows you to create new keyboard macro
commands that can be sent from function keys (F2, F4, F5, etc.)

Terminal Dropdown Menu

The dropdown Terminal menu has Capture Text, Save Current Text, Send File, Find
Next, and Find Previous functions, as well as the same functions defined above.

Terminal

12-6

Capture Texk...
Sawe Current Texk, ..
Send File. ..

Change Font,..

hange Echo Fork, ..
Enable Echo

Zhange Background Colar
Mon-Printable Characters
Defaul Settings

Find Mexk Fa

« Capture Text... lets you append data in real time to a
text file of your choice. While in operation, the text file
cannot be opened. You can select Pause to interrupt
the capture flow or Stop to end the flow and open the
file.

¢ Save Current Text... saves all text in the Terminal
window to a text file.

» Send File allows you to browse for specific files and
send them to the reader.

¢ Find Next searches for a user-defined section of text
3 in the Terminal.

¢ Find Previous operates in the same way as Find
Next, but searches backward through Terminal text.

-

Find Previous Shift+F3

kevboard Macros, ..
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Contents
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Other Operational Serial Commands

Utility commands are generally commands that are performed during imager operations to
check or determine read rates, or to perform miscellaneous operations on imager hardware.
Serial utility commands are not prefaced with a "K” and a numeric code, nor do they require an
initialization command (<A> and <Z>). They can be entered from within any terminal program
or from ESP’s Terminal or Utilities windows.
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Serial Utility Commands

Serial Utility Commands

Note: For a list of all K commands, see Serial Configuration Commands on page A-6.

Type Command Name
<C> Enter Decode Rate Test
Read Rate <Cp> Enter Percent Rate Test
<J> Exit Decode Rate and Percent Rate Test
<N> No Read Counter
<0> No Read Counter Reset
<T> Trigger Counter
Counter Request <U> Trigger Counter Reset
and Clear <V> Good Read/Match Counter
<W> Good Read/Match Counter Reset
<X> Mismatch Counter
<Y> Mismatch Counter Reset
<G> Store Next Symbol Read to Database Index 1
Master Database <Gn> Store Next Symbol Read to Database Index n
<NEWM> New Master Load Status
<#> Display All Firmware Part Numbers
<#a> Display Application Code Part Number
<#b> Display Boot Code Part Number
Part Number / <#p> Display Profile Module Part Numbers
Checksum <I> Display All Available Firmware Checksums
<la> Display Application Code Code Checksum
<!b> Display Boot Code Checksum
<lp> Display Profile Module Checksum
<L1> Programmable Output 1
<L2> Programmable Output 2
<L3> Programmable Output 3
Device Control <11> Targeting System On
<10> Targeting System Off
<I> Disable Imager
<H> Enable Imager
<al> Include PDF Information in Preamble (PDF417)
<A> Reset (does not save for power-on)
<Ard> Reset and Recall Microscan Defaults
Default/Reset/Save <ArdWB> gng:JI?snd Recall Microscan White Balance
<Arp> Reset and Recall Power-On Parameters
<Arc> Reset and Recall Customer Default Parameters
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<Z> Save Current Settings for Power-On
<zZc> Save Current Settings as Customer Default
Parameters for Power-On
Default/Reset/Save <Zrd> ]I%(?%a(l)lwl\giﬁrcc))ﬁcan Default Parameters and Save
<ZrdWB> Eﬁgeé g(ljgr?c?fgré vl?/gfra(u)la White Balance Parameters
<Zrc> Recall Customer Default Parameters and Save
for Power-On
<?> Imager Status Byte
<K?> All Status Request
Imager Status <K??> All Descriptor Status Request
Request Commands <K?#> All Range Status Request
<Knnn?> Single Status Request
<Knnn??> Single Descriptor Status Request
<Knnn?#> Single Range Status Request

Other Operational
Commands

<uy,path,filename>

Y-Modem Upload Transfer Options

<dy,path,filename>

Y-Modem Download Transfer Options

<op,9> Image Library Request
<@CAL> Calibrate
<BCCFG> Enter Bar Code Configuration
<VAL> Static Validation
<@WB> White Balance Calibration
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Read Rate

Read Rate

—
,—-

Ultilities Click this button to bring up the Utilities view.

Read Rate by ESP

To see the number of decodes per second, click the Decodes/sec radio button on the
Read Rate tab in the Utilities view and click the Start button.

To see the percentage of decodes, click the Percent radio button and then the Start button.

To end a Read Rate test, click the Stop button (the Start button becomes a “Stop” button
during an active Read Rate test.)

Important: When Read Rate is enabled, the Configuration Database is not active,
regardless of how the imager is configured.

fe [ecodesdsec QD tart

~
Percent _—? Clear Output

Read Rate by Serial Command

Enter Decodes/Second Test

Sending <C> instructs the imager to transmit the decodes per second and symbol data
(if any). The decode rate can vary dramatically due to the angle and location of the symbol
in relation to the field of view. This test is very useful in aligning and positioning the imager
during setup.

Enter Percent Test

Sending <Cp> instructs the imager to transmit the percentage of decodes and any
decoded symbol data.

End Read Rate Test
Sending <J> ends both the Percent test and the Decodes/Second test.
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Utilities

Counter commands can be a numeric value from 00000 to 65535. After reaching the
maximum numeric limit of 65535, an error message will be displayed and the counter will
automatically roll over and start counting again at 00000. To obtain the cumulative total of
counts after the rollover has occurred, add 65536 per each rollover (the imager does not

keep track of the number of rollovers) to the current count.

Note: All counter values will be lost if power is recycled to the imager, or if the imager
receives a Reset or Save command.

Counters by ESP

You can access Counters from ESP’s Utilities menu.

Click the Request button to display the appropriate count or Clear to set the counter to zero.

Fequest

Request

Request

Request

Request Al Clear All
Clear | Trigger:
Clear | Food Read:
Lless | Maread:
Llses | Mizmatch:
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Counters by Serial Command

No Read Counter

Sending <N> displays the total number of No Reads that have occurred since the last
reset.

No Read Counter Reset
Sending <O> sets the No Read Counter to 00000.

Trigger Counter
Sending <T> displays the total number of triggers since the last reset.

Trigger Counter Reset
Sending <U> sets the trigger counter to 00000.

Good Read/Match Counter (or Good Read Counter)

Sending <V> displays the total number of good reads matching the master symbol, or, if
Master Symbol is not enabled, the number of good reads since the last reset. This
counter is always enabled, but will only work as a match count when Master Symbol is
enabled. If Master Symbol is not enabled, this counter records the number of good reads.
This count can be requested at any time.

Good Read/Match Counter Reset
Sending <W> sets the Match Counter to 00000.

Mismatch Counter

Sending <X> displays the number of decoded symbols since the last reset that do not
match the master symbol.

Mismatch Counter Reset
Sending <Y> sets the Mismatch Counter to zero.
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Device Control
Device Control by ESP

Outputs

| Output 1 Pulze | COutput 2 Pulse | COutput 3 Pulze

Extraz

Dizable Reader |

Enable Reader |

Device Control by Serial Command

Output 1 Pulse

Sending <L 1> activates the link between Output 1 (+) and Output 1 (-) of the host connector
(regardless of Master Symbol or Output 1 status).

Output 2 Pulse

Sending <L 2> activates the link between Output 2 (+) and Output 2 () of the host connector
(regardless of Master Symbol or Output 2 status).

Output 3 Pulse

Sending <L 3> activates the link between Output 3 (+) and Output 3 (-) of the host connector
(regardless of Master Symbol or Output 3 status).

Disable Reader

Sending <I> will turn the imager OFF, end the current read cycle, and will not allow the
imager to enter another read cycle until turned ON. This feature is useful during extended
periods of time when no symbols are being decoded, or the imager is being configured.
Disabling the imager will not affect any commands that have already been downloaded.

Enable Reader
Sending <H> will turn the imager ON and allow it to enter read cycles.

Enable PDF Information

Sending <al> will cause PDF417 data to be prefaced with information consisting of ECC
level (ECC level n), number of rows (n rows), number of columns (n columns), number of
informative code words (n info code words), and the number of data characters (n data
bits). Send <al> again to disable PDF Information.
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Differences from Default

Differences from Default

Clicking the Differences from Default button will cause ESP to check all stored configuration
settings and compare them to default settings. All settings that are different than default
will appear in the left column (shown below), and descriptions of those settings will appear
in the right column.

Click this button for a list of ESP Click Generate Barcode to bring up the Bar Code
configuration settings that are Dialog. Then create configuration symbols containing
different than default settings. the configuration commands of your choice.
Fead Hate] Eu:uunters] Device Control - Differences l b aster Database] Firmware
Differences from Default | Generate Barcode |
<K200.45 tode [Senal Data)
K201k 52 Character [Delimited] [R ]
<k.220,,1000: Read Cocle Timeout [1000]
<k 4700 Code 29 (Dizabled)
<KB25 435 Focus Distance [435)
<kKE29,.1.0.,..2 Focuz Pozition [Calibrate]
Symbol Type [Don't Calibrate]
Proceszing [High
<koat.. 30> Giain (0] Send configuration settings
<k.714k..hahababar Mezzage [£557] to the imager without saving
<K.715h, 555a5abas Bad Symbol Meszage [277] | by clicking Send to Reader.
<k.71Eh,.Babababar Mo Syrbol Message [£222)

E;ve Az | Send andASave | Send to Beader +7J

Click Save As to save the Send configuration settings to the
report as plain text or a imager and save in ESP by clicking
tab-delimited text file. Send and Save.

» To create a symbol containing any of the command settings in the table, click Generate
Barcode. This will bring up the Bar Code Dialog.

» To save the Differences from Default report, either as plain text or as a tab-delimited
text file, click Save As.

» Click Send and Save to send the settings to the imager and save them, or Send to
Reader to send the settings without saving them.

Important: The use the Differences from Default feature, you must connect to the
imager and Receive Reader Settings via the Send/Recv button on the toolbar.

=

-

Send/Recy
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Master Database

Important: The Master Database is used for all Matchcode modes except Sequential
and Wild Card, both of which use Master Database Index # 1.

Master Database Overview

Usage: Used where more than one master symbol is required, as in a Multisymbol
setup, for matching and other Matchcode operations.

Definition: Allows the user to define up to 10 master symbols as the master symbol
database, which can be entered by keyboard, scanned in, displayed, or

deleted by serial or ESP commands.

. Click the Master Database tab.
. Enable Matchcode Type.

. Set the Master Symbol Database Size.

. Select the database index in which you want to enter the master symbol.
. Do one of the following to enter master symbol data:

a b~ W N

Utilities

a. Double-click the index row to type data directly into the index.
b. Click the Read Symbol into Selected Index to enter the next decoded symbol.

Set Master Symbol
Database Size here.

Loads the next symbol decoded into
the selected index.

Double-click a row
to enter data into
popup dialog box.

M aster Symbol )
Database Size W Matchcode Type Fead Symbol into Selected Index |
’FE 3:
Receive Reader's Database | Send Datal‘sase ta Feader |
A

Index | M aster Symbol Data |
— B

2

3 Loads the imager’s saved Saves the displayed

master symbols into ESP. database to the imager.

Caution: Since the tatal number of characters available for the master spmbol database
ig limited, changes to the Master Spmbol Database Size will re-allocate the number of

characters available for each master spmbal and could cause exizting master
symbuols to be deleted. See manual for details.

Quadrus MINI 3 Imager User’s Manual
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Master Database

Master Symbol Database Size

Definition:
Serial Cmd:

Default:
Options:

Number of Master Symbols allows you to select 1 to 10 master symbols
for the master symbol database.

<K231,master symbol database size>

Note: You must follow this command with a save command <A> or <Z>.
1

1to 10

td azter Symbol _
Databasze Size W Matchoode Type Read Svmbaol inta Selected Index |

5 "
? Recenve Reader's Databaze Send Databaze o Reader |

Set Master Symbol
Database Size here.

Caution: Since the total number of characters available for the master symbol database is
3000, changes to the Master Symbol Database Size will re-allocate the number of
characters available for each master symbol and could cause existing master symbols to
be deleted (except master symbol #1, unless it also exceeds the size limitation).

The table below specifies the maximum number of characters available to each symbol
according the number of master symbols defined, from 1 to 10.

Master Symbol Maximum Master Symbol Maximum
Number Characters Number Characters
#1 3000 #6 500
#2 1500 #7 428
#3 1000 #8 375
#4 750 #9 333
#5 600 # 10 300

13-10
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Utilities
Enter Master Symbol Data

Usage: Allows you to enter master symbol data for any enabled master symbol index
number (1 to 10), provided the total number of characters does not exceed
the maximum allowed.

Serial Cmd: <K231,master symbol number,master symbol data>

Options: Enter data for 1 to 10 symbols (any combination of ASCII text up to the
maximum allowed.

For example, to enter data for master symbol 9, after making certain that
master symbol database size is enabled for 9 or more symbols, send
<K231,9,data>.

Important: The ASCII characters <, >, and , can only be entered as hex
pairs. See ASCII Character Entry Modifier on page 3-32 for a detailed
explanation of how to enter ASCII characters as hex values.

Caution: If no data is entered, the existing data will be deleted.
ESP: 1. Open the Utilities menu.

2. Set the number of master symbols you want to create in Master Symbol
Database Size.

3. Double-click on each symbol number you want to set up and copy, or type
your data in the popup dialog and click OK.

I azter Symbol ;
[atabase Size W Matchcode Tupe Read Symbol into Selected Indexs |

F =

Receive Reader's D atabaze Send Databaze to Reader |

Index | M azter Symbol Data |

o= L0 e —

Master # 3 Symbol Data

X

Enter master spmbol data here.

Ok | Cancel

4. When all your data has been entered, click the Send Database to the
Reader button.
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Request Master Symbol Data

Definition: Returns master symbol data for any enabled master symbols from 1 to 10.

For example, to request master symbol # 5, enter <K2317?,5>. The imager
transmits master symbol # 5 data in brackets in the following format: <5/>.

If no master symbol data is available, the output will be: <5/>.
Serial Cmd: <K231?,master symbol number>

Caution: Be sure to add the ? or you will delete the master symbol.

Note: This command returns the number of master symbols if no number is
included.

ESP: 1. Click the Utilities button and the Master Database tab.
2. Click the Receive Reader’s Database button.

bl azter Symbol
Databaze Size W tatchcode Type Read Symbol inta Selected [ndex |
4] : |

Receive Reader's D atabaze | Send D atabaze to Reader

Request All Master Symbol Data

Definition: This command will return master symbol data for all symbols enabled (up to 10).
Serial Cmd: <K231?>
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Utilities
Read Next Symbol as Master Symbol

Definition: After you've set the size in the database, you can order the imager to read
the next symbol as the master symbol for any given master symbol number.
Serial Cmd: <Gmaster symbol number>
To store the next symbol decoded as master symbol # 1, send:
<G> or <G1>.

To store the next symbol decoded as the master symbol for any other
master symbol database number, send:

<Gmaster symbol number [1-10]>.

For example, <G5> will cause the next symbol read to be entered as master
symbol # 5.

ESP: In the Master Database tab under the Output Format menu,

1. Select the master symbol index number in which you want to store the
symbol data.

2. Click the Read Symbol into Selected Index button.

Caution: If you've selected an index which already has existing data, that
data will be copied over by new decoded data when you use this command.

Request New Master Status

Usage: Informs the user when a new master symbol is pending and which position
itisin.
Definition: Returns the position in the master symbol database that will be loaded on

the next read.
Serial Cmd: <NEWM>

The imager returns: <NEWM/next master to load>

Once a symbol has been read and loaded, the status will be cleared and the
response will be <NEWM/0>.

(See also New Master Pin in Chapter 9, Matchcode.)
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Delete Master Symbol Data

Definition: You can directly delete the master symbol data by serial command or by ESP.
ESP: 1. Click the Utilities button to access the master symbol.
2. Click the Master Database tab and double-click the symbol number
you want to delete.
3. Delete text and click OK.

Serial Cmd: <K231,master symbol number,>
To delete a master symbol, enter the database number and a comma, but
leave the data field empty. For example, to delete master symbol # 5, send
the following: <K231,5,>. The command is entered with a blank master
symbol data field, which tells the imager to delete the selected master
symbol from the database.
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Utilities
Firmware
Firmware by ESP

Firmware Update

|4pp Code -l Sta...

Firrnware ‘erification

|.-'1'-.|:||:| Code ﬂ Request Fart Mo, | |

|.-'l|:||:| Code j Request Checkzum | |

Firmware Update

Application code versions are specific to your imager. Consult with your sales representative
before downloading application code. If needed, an application code will be sent to you in
the form of a *.mot file.

To download application code:
1. First, be sure that your imager is connected to the host.
2. Apply power to the imager.
3. Before updating, you should verify the current firmware.
4,

Click in the Firmware Update text box and select the file type you want to download.
This will open a file locator box.

5. Navigate to the appropriate file (it will be a *.mot file), open the file and click Start.

Caution: Do not interrupt power or disconnect the host cable while download is in
progress. Be sure that each download is complete before moving on to the next.

Important: When updating firmware, be sure that the application code and boot code
versions are mutually compatible.

Quadrus MINI 3 Imager User’s Manual 13-15



Firmware
Firmware Verification

Request Part Number by ESP

You can send a request to the imager for part numbers, checksums, boot code, and
application code.

1. Click the Firmware tab.
2. From the pulldown selection box to the left of the Request Part No. button, make
your selection.

3. Select the code type to see its part number displayed in the text field to the right of
the Request Part No. button.

Firmware Yerification

|4pp Cade v | PequestPatNo. | [35:634001-24

|,£'-,pp Code j Request Checksum | |E||:|?|:|

Request Part Number by Serial Command

* When you send <#> (a request for all product part numbers), the imager returns:
<#b/BOOT_P/N><#a/APP_P/N><#p/PROFILE_P/N>.

» When you send <#a> (a request for the application code part number), the imager returns:
<#alAPP_P/N>.

* When you send <#b> (a request for the boot code part number), the imager returns:
<#b/BOOT_P/N>.

* When you send <#p> (a request for profile module part numbers), the imager returns:
<#p/PROFILE_P/N>.
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Utilities

Request Checksum by ESP
You can send a request to the imager for part numbers, checksums, boot code, and
application code.
1. Click the Firmware tab.
2. From the pulldown selection box to the left of the Request Checksum button, make
your selection.

3. Select the code type to see its checksum displayed in the text field to the right of the
Request Checksum button.

Firnware Yerification

|4pp Code | Request Part No. | |35-634001-24

|.é-.pp Code j Request Checksum 3070

Request Checksum by Serial Command

* When you send <!> (a request for all available firmware checksums), the imager returns:
<Ib/BOOT_CHECKSUM><!a/APP_CHECKSUM><!p/PROFILE_CHECKSUM>

« When you send <!a> (a request for the application code checksum), the imager returns:
<la/APP_CHECKSUM>

« When you send <!b> (a request for the boot code checksum), the imager returns:

<Ib/BOOT_CHECKSUM>
* When you send <!p> (a request for profile module checksum), the imager returns:

<!p/PROFILE_CHECKSUM>
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Default/Reset/Save

Default/Reset/Save

Understanding and controlling your imager’s active, saved, and default settings is critical
to its successful operation.

Function Sgnqgl ESPag;,rsnt],err:ghttr-ecél)%k n ez Button
_ Rese @ | Rt No
[
" B © | Reset and Recall Microscan Defaults <Ard> No No
2> = - -
o © 9 | Reset and Recall Microscan White
g0 % Balance Defaults <ArdwB> No No
@ g/ 2 | Reset and Recall Power-On Parameters <Arp> No No
2 [Reset and Recall Customer Default <Arc> No No
Parameters
Save Current Settings for Power-On <z> Sszﬁ%tgn%esag\?g No
c . Save to Reader,
) Save Current Settings as Customer <7c> Send and Save Customer No
. Default Parameters for Power-On b
o Defaults for Power-On
= -
1(13 Recall Microscan Default Parameters <Zrd> No No
— and Save for Power-On
o n .
“— Reset Microscan Default White Balance
3 Parameters and Save for Power-on | ~2/dWB> No No
=] Press and
0 Recall Customer Default Parameters <Zrcs No hold while
and Save for Power-On powering
on imager

a. When you right-click in a menu tree and select Default Current Menu Settings or Default All ESP
Settings, it is important to note that only ESP settings are defaulted. To save these defaults to the
reader itself, you need to follow up with a Save to Reader, Send and Save command.

b. Only available in ESP if enabled under the Options pulldown menu.

Resets

Resets (“A” commands) affect only the current settings (active memory) and are not saved
for power-on.

Saved for Power-on

Power-on parameters (“Z” commands) are saved to NOVRAM and recalled and loaded
into current parameters when power is cycled to the imager or the <Arp> command is
issued.

Defaults

Defaults are Microscan firmware settings or saved customer settings that can be recalled,
either by software or hardware reset.
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Utilities
Customer Default Parameters

Customer default parameters (saved by <Zc>) are the same set of parameters as power-on
parameters but are saved in a different, isolated section of NOVRAM. This allows a user
essentially to create a backup set of parameters that can be recalled in the event that the
current parameters or power-on parameters have been accidentally changed or are no
longer desired.

It is important to note that a hardware default does not affect customer default parameters.
For example, a user that has inadvertently changed communication settings and saved
them with a <Z> command, may not know the correct settings or have the capability to
communicate within those settings. By first doing an EZ Button default or hardware default
to restore the known Microscan defaults, the user can then recall the previous customer-saved
settings with an <Arc> or <Zrc> command.

Microscan Default Parameters
Microscan default parameters are contained in the firmware and cannot be changed.

Software Defaults

Microscan default parameters can be recalled (loaded into current settings) with the
<Ard> command or recalled and saved for power-on with the <Zrd> command.

Hardware Default

If a software default and reset is not possible, it may be necessary to reset the reader by
shorting (connecting) specific pins. This procedure has the same effect as the <Zrd>
software command.

Important: For this reset to occur, this command must be executed within 60 seconds of a
power-on or a reset.

1. Apply power to the reader.
2. If using an 1B-131, locate pins 7 and 11 on the host connector.

Caution: Be certain that the correct pins are located. Connecting the wrong pins could
cause serious damage to the unit.

3. Momentarily connect these wires (or pins) and listen for a series of short beeps.

4. Within 3 seconds, connect them again. A longer beep should be heard. If not, repeat
the process.

Default on Power-On

You can also use the EZ Button to default the reader by holding it down while applying
power to the reader, provided that this feature is enabled.
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Imager Status Requests

Imager Status Requests

<?> Status Byte
The imager responds to a status request <?> with a two character hex value, such as <?/22>.
To determine status:

1. Look up the binary conversion in the table below.

For example, the first hex 2 would be 0 0 1 0 in binary, as read from binary digits 3
through 0; the second hex 2 is also 0 0 1 0 as read from binary digits 7 through 4.

2. Next, enter your binary values from the table below in the

Binary” column next to the appropriate bit. EHreny
Bit |Binary Imager Status Hex | BitDigits
0 0 |Command error detected value  [EEENIEIEE
1 1 Command received 0
2 0 |Communication error detected (1J 8 8 8 (17
3 0 Flash sector unprotect failure 2 olol1lo0
4 0 |Host/Aux port buffer overflow 2 8 (1) é (1)
5 1 Imager is in a read cycle 5 ol1lo0]1
6 of1]|1]0
3. Under “Binary,” interpret 1s as true and 0s as not true. For 7 o111
example, bit 1 has a 1 in the “Binary” column, indicating & 1191919
“Command Received”. Bit 5 is also a 1, indicating that the A 1/0(1]0
“Imager is in a read cycle”. B398
D 11|01
E 1|1|1]0
<K?> All Status Request F o [1f1]1]1

This is the fastest way to learn the imager’s current configuration. Sending this request will
return the current settings of all commands, starting with the lowest K command value and
ending with the highest K command value.

<K??> All Descriptor Status Request

This request will return all current descriptors for every K command, starting with the lowest
K command value and ending with the highest K command value.

<K?#> All Range Status Request

This request will return the current settings of all commands within the user-defined range,
starting with the lowest user-defined K command value and ending with the highest user-
defined K command value.
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Utilities
<Knnn?> Single Status Request

This request will return the value of the variables associated with the requested K command.
The request of a single entry of a database command cannot exceed the number of database
slots for the specific command.

<Knnn??> Single Descriptor Status Request
This request returns the basic functional description of all fields in the requested K command.

<Knnn?#> Single Range Status Request

This request will return the value range and storage type description of all fields in the
requested K command.

<Knnn?*> Display Command Wildcard

This request will return the individual K command status, description, and range for each
parameter.
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Imager Status Requests

Other Operational Serial Commands

The following serial utility commands can be entered from ESP’s Terminal or a PLC:

Y-Modem Upload Transfer Options

<uy, path,filename>

Y-Modem Download Transfer Options

<dy,path,filename>

Image Library Request
<0p,9> Manages files in a selected directory.

File Source Explanation

(Nothing) All files in “root” directory

/ All files in “root” directory

/saved All files in “saved” directory

* ¥ All files in all directories

/del Deletes all files in the root director
/saved/del Deletes all files in the saved directory
del*.* Deletes files in all directories

White Balance Calibration
<@WB>

The Quadrus MINI 3's factory default values are appropriate for nearly all applications.
However, the White Balance calibration command will override the pre-configured values
if necessary.

White Balance is a processing operation performed to ensure proper color fidelity in a
captured digital image. The image sensor does not detect light in exactly the same way as
the human eye, which means that some processing or correction of the detected image is
necessary to ensure that the final image realistically represents the colors of the original
image.

White Balance calibration works best if a white object (a piece of paper, for example) is
placed in front of the imager. White and black objects can be present in the field of view
during White Balance calibration, but no color objects can be present.

Important: The White Balance correction adjusts the R, G, and B gain offset values for
every possible analog gain (0 to 42) in the system. Any gain values greater than 42 (43 to
48) will use the factory default White Balance settings.
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Utilities
Bar Code Configuration Mode

Definition: Bar Code Configuration Mode is a way of programming the imager by
using ECC 200 Data Matrix symbols.

Serial Cmd: <BCCFG>

Bar Code Configuration Mode can be entered three different ways:

1. By forcing the imager into Bar Code Configuration Mode by serial command
<BCCFG>.

2. By configuring one of the 4 EZ Button positions to Bar Code Configuration Mode.

3. By reading a Data Matrix symbol with a special code word used by ISO/IEC 16022
to signify imager programming. This can be either in a regular read cycle or during a
read rate test. Reading this symbol in the calibration routine will have no effect.!

Once Bar Code Configuration Mode has been entered, the Data Matrix symbols can be
thought of as serial data. You can configure the imager by printing labels in Microscan’s
serial command format. Commands are processed as if the data were streamed in
through the serial port. The imager will acknowledge the symbol with a beep, green flash,
and echo the serial data to the host. If the command causes the imager to produce more
serial output, such as serial verification or counter requests, the data will be routed to the
host port.

Bar Code Configuration Mode can be exited by any reset <A> or <Z> command as well
as a <J> or a quick press and release of the EZ Button.

The command to exit Bar Code Configuration Mode can be included as part of the Data
Matrix symbol. For example, try encoding <K200,4><K220,1><J> into a Data Matrix symbol.
This configures the imager to enable Serial Trigger Mode, to program a new trigger to end
the read cycle, and to exit Bar Code Configuration Mode with <J>.

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

1. In normal reading modes, it is required to read a special Data Matrix symbol with a special codeword used by
ISO/IEC 16022 to signify imager programming.
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B 14 Output Format

Contents

Output Format Serial Commands
OULPUL FOIMAL STALUS ...ttt r e e e e e e e e e e e e e e e e e s aa e nnnnenenereeeeas
o] 4 F= L AN To [ USRS
FOMMEAL EXIFACT ...ttt ettt e e e e e e e e e e e e e e s s bbb et e s ee e e e e eeaeaaeaeaeans
Format Insert...........ccooooiiiiiiiiniiines

Output Filter Configuration ................

Ordered OULPUL FIITET ......oiiiiieeiiee ettt e et e et e et e e see e e snneeeaneeeeans

This section explains how to control the formatting and filtering of decoded symbol data for
output.
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Output Format Serial Commands

Output Format Serial Commands

Format Extract <K740,output index,start location,length>

Format Insert <K741,output index,length,hex string>

Format Assign <K742,symbol number,status>

Format Status <K743,output format status>

Output Filter Configuration <K744 filter number,symbology type,length,wildcard,
placeholder,data,unused,database index>

Ordered Output Filter <K745,number of filters>

14-2
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Output Format
Output Format Status

Definition:  This is a global enable/disable parameter. In order to use formatting you
must set up the format using the insert and extract commands, and you
must also assign a symbol to format using the Format Assign command.

Serial Cmd: <K743,output format status>
Default: Disabled

Options: 0 = Disabled
1 = Enabled

Output Format Status Disabled

When Output Format Status is set to Disabled, output formatting is globally disabled.

Output Format Status Enabled

When Output Format Status is set to Enabled, output formatting is enabled. However,
Format Assign, Format Insert, and Format Extract must be properly set up as well.

Output Format Status by ESP

DATA

Click this button and then the Output Format
Output Farmat

tab to bring up the Output Format view.

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

Ordered Output - Output Format ]

—p» v Enable Dutput Format v Auto Sync with Reader
Set Mumber aof Symbals: |1 El:
Output Fhraze
Freamble: Symbol #1 Postamble;
CE. CE LF

v Enable v Parze ¥ Enable

Parze Spmbaols... Send and Save Beceive | Luality Parameters. .. |

= Show Parse Table
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Format Assign

Format Assign

Symbol Number

Definition:  Symbol Number refers to the number of the symbol to which output formatting

will apply. For example, if you wish to enable user-defined formatting to
symbol # 2 in a multisymbol read cycle, you would send the command
<K742,2,1>. Note that the number of symbols may exceed the format capabilities.

Serial Cmd: <K742,symbol number,status>
Options: 1to 10

1 = Formatted output status for symbol # 1.
2 = Formatted output status for symbol # 2.

10 = Formatted output status for symbol # 10.

Status

Definition:  Status refers to the user-defined formatting of a selected symbol position in

the read cycle result. Note that there is also a global formatting “enable”
command that must be set for the formatting to be applied.

Serial Cmd: <K742,symbol number,status>
Default: Disabled
Options: 0 = Disabled

1 = Enabled (Assign parameters to specified symbol.)

Format Assign by ESP

H Zizts iz o) Use the Set Number of Symbols spin box to
Set Number of Symbols (5~ <@——— determine the number of symbols to be included
in the output phrase.
Output Phraze
Symbol
Preamble; Sumbol #1 Separator. Symbol #2 Syumbol #3 Sumbol #4 Symbol #5 Postamble;
R Gl . Wit : . . CE LF
[v Enable T Parze T Parze [ Parze I Parze | Enable
Then check the Parse boxes
beneath the symbols that you wish to
format for user-defined output.
14-4 Quadrus MINI 3 Imager User's Manual



Output Format

Format Extract

Output Index

Definition:

Serial Cmd:
Options:

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

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

<K740,0output index,start location,length>
1to 100

Start Location

Definition:

Serial Cmd:
Default:
Options:

Length
Definition:

Serial Cmd:
Default:
Options:

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

<K740,0output index,start location,length>
0
1 to n (maximum number of characters in the symbol data).

Defines the length (in consecutive characters) that will be extracted and
placed in user-defined output.

<K740,0output index,start location,length>
0 (disabled; end of format cell array)
1 to n (maximum number of characters in the symbol data).
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Format Assign

Format Extract by ESP
Parze Symbols... HW BReceive | Buality Parameters. |

¥ Hide Parse Table Symbol Parse 3]
i Test
Buid Seuuer;ce | Step ‘ Insert Data ‘ Extract Range ‘
Step Inzert Data Extract Range Eshract 2.4
Eaont >4 e The Extract Range
function corresponds to
the Start Location and
Length parameters in
the Format Extract
serial command.
Sample Symbal:
Original: ABCDEFGHIKLMMNOPORSTUVWRYZ Add Insert Step | Asdd Extract Step ‘
Output:  BCD
Remove Step | Clear All Parsing ‘
Sample Symbol:
Original: ABCDEFGHIKLMNOPORSTLWW Y Z
Output: BCD

You can extract and insert several character sequences using ESP’s Symbol Parse feature.
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 actual selected symbol is displayed at the
bottom left of the Parse Table, followed by the user-defined extracted output.
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Format Insert
Output Index

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

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

Serial Cmd: <K741,output index,length,hex string>
Options: 1to 100

Length

Definition:  Specifies the length of the user-defined character string that will be inserted.
This function is limited to 4 characters per output index, so multiple indexes
must be entered in order to insert longer character sequences.

For example, if you wish to insert a 10 character sequence in user-defined
output, you would need three commands with consecutive index numbers,
where the first two character sequence lengths were 4 and the third was 2.

Serial Cmd: <K741,output index,length,hex string>

Default: 0 (disabled; end of format cell array)
Options: lto4
Hex String

Definition:  Specifies a character string that represents ASCII characters to be inserted in
the database entry. Two hex characters are required for every ASCII character
to be inserted in the user-defined output string. These two characters comprise
the hex (base 16) value of the ASCII character.

For example, if you wanted to enter the three-character sequence “Hi!” you
would enter 3 for the length of the string, and a hex sequence of 486921 for
the ASCII sequence to be inserted. (48 = H; 69 =i; 21 =)

Important: Each pair of hex characters represents one ASCII character. Hex
character pairs range from 00 to FF. Since you are limited to 4 ASCII characters
per insertion per database entry, you are likewise limited to 8 hex characters
per insertion per database entry.

Serial Cmd: <K741,output index,length,hex string>
Default: NUL (00 in hex)
Options: 00 to FF (As many as 4 bytes, or hex pairs.)

See ASCII Character Entry Modifier on page 3-32 for a detailed explanation of how to
enter ASCII characters as hex values.
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Format Insert

Format Insert by ESP

Step | Inzert D ata | Extract Range |
Inzert | P SF -
SOH| ST«| ETx| EOT| ENQ
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
Click ‘Delete’ ta remove characters.
Add Step Remowe Step CIearﬁIIParsing| lTl Cancel |
Sample Symbal Parze:

Original: ABCOEFGHIELMNOPARSTUW W -YZ01 23456739 The Format Insert process is very similar

Dutput: to the Format Extract process, except that
Insert allows you to enter characters using
the Insertion Calculator (shown above).

Ok, Cancel

)

Symbaol Parse

Parse Symbals | Send and Save | Step | Inzert Data | Extract Range |
Inzert SP 5P
¥ Hide Parse Table Extract 3-8
Build Sequence: Test
Step | Inzert Data | Extract Fange |
Inzert 5P SF
Eutract 3-5
Notice that Extract
and Insert share the
same Parse Table.
Add Step | Remove Step Clear All Parsing

Sample Spmbol Parze:
Driginal:  micro Original: ABCDEFGHIJKLMMOPORS T2 0123456783
Output: oo < Output;  CDE

Sample Symbal Parze:

’Tl Cancel
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Output Format

Output Filter Configuration

Definition:  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 has settings for the following four
parameters: Symbology Type, Symbol Length, Data, and Configuration
Database Number.

Serial Cmd: <K744 filter number,symbology type,length,wildcard,placeholder,data,
unused,database index>

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 4 active filters, the
last 2 positions 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 Data Matrix symbols, and the output
will occur in the order the symbols are decoded.

Output Filter Configuration Rule # 3

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

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

Definition:

Serial Cmd:

Options:

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.

<K744,filter number,symbology type,length,wildcard,placeholder,data,
unused,database index>

1to 10

Symbology Type

Definition:

Serial Cmd:

Default:
Options:

14-10

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.

<K744 filter number,symbology type,length,wildcard,placeholder,data,
unused,database index>

0 (any symbology type)

0 = Any type

1 = Interleaved 2 of 5
2 =Code 39

3 =Code 128

4 = Codabar
5=UPC

6 = PDF417

7 = EAN 128

8 = Code 93

9 = Pharmacode

10 = GS1 DataBar (RSS)
11 = MicroPDF417

12 = Composite

13 =BC412
14 = Data Matrix
15 = QR Code

16 = Micro QR Code (Only supported when Q-Mode is enabled.)
17 = Aztec Code (Only supported when Q-Mode is enabled.)
18 = Postal Symbologies (Only supported when Q-Mode is enabled.)
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Output Format
Length

Definition:  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.

Serial Cmd: <K744 filter number,symbology type,length,wildcard,placeholder,data,
unused,database index>

Default: 0
Options: 0 to 64

Wildcard

Definition:  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.

Serial Cmd: <K744,filter number,symbology type,length,wildcard,placeholder,data,
unused,database index>

Default: “* %= (2A in hex)

Options: Any ASCII input in the form of a pair of hex characters.
Example:
2A=*
00 = disabled

See ASCII Character Entry Modifier on page 3-32 for a detailed explanation of how to
enter ASCII characters as hex values.

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

Serial Cmd: <K744 filter number,symbology type,length,wildcard,placeholder,data,
unused,database index>

Default: “? 7= (3Fin hex)

Options: Any ASCII input in the form of a pair of hex characters.
Example:
3F=7?
00 = disabled

See ASCII Character Entry Modifier on page 3-32 for a detailed explanation of how to
enter ASCII characters as hex values.

Quadrus MINI 3 Imager User’s Manual 14-11



Output Filter Configuration

Data

Definition:

Serial Cmd:

Default:
Options:

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 = “123?". 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".

<K744,filter number,symbology type,length,wildcard,placeholder,data,
unused,database index>

NUL (00 in hex)

Any ASCII input in the form of a pair of hex characters.
Maximum length: 63 bytes defined.

Examples:
41422A = AB*
Data [0] = NUL represents string matching disabled.

See ASCII Character Entry Modifier on page 3-32 for a detailed explanation of how to
enter ASCII characters as hex values.

Database Index

Definition:

Serial Cmd:

Default:
Options:

14-12

The index of the database entry that decodes a given symbol must equal this
setting for filtering to occur. A setting of 0 allows any database index for this
filter entry.

<K744,filter number,symbology type,length,wildcard,placeholder,data,
unused,database index>

0 (any index)
Oto 10
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Output Format

Ordered Output Filter

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

For example, if the number of filters is 1, then only filter index # 1 will be
applied. If the number of filters is 2, then only filter index # 1 and filter index # 2
will be applied, etc.

Serial Cmd: <K745,number of filters>
Default: 0
Options: 0to 10
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Ordered Output Filter
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General Specifications

Appendix A — General Specifications

Mechanical
Height: 1" (25.4 mm)
Width: 1.8" (45.7 mm)

Depth: 2.10" (53.3 mm) Front

vaelght' 2 0z. (571 9) — 9" (229 mm) Optical Center
nvironmenta Ry

Enclosure: IP54, category 2 (12.9mm) 1/ 2X M2x0.4

Operating Tempurature: 0° to 50°C 1" (25.4 mm) 167 (4.06 mm) depth

(32° to 122°F) ‘ N '

Storage Tempurature: -50° to 75° C AN - =] 20" (51 mm)

(-58 to 167°F) 15" (3.9 mm)—— I—— 1.5 (38 mm) —-‘ !

Humidity: up to 90% (non-condensing) 1.8 (457 mm)

CE Mark

General Immunity for Light Industry:
EN 55024:1998+A1:2001+A2:2003

Radiated and Conducted Emissions
of ITE Equipment: Base
EN 55022:1998+A1:2000+A2:2003 _
for Class A products | =

Light Source
Type: High-output LEDs

Light Collection Options 2X M3X0.5 (35 o)
Progressive scan, square pixel; Software 5 mm deptn \

adjustable shutter speed, electronic S
shutter I ) )
QXGA: 2048 by 1536 pixels 51 (;2.9 mm)

Connector

Type: 3 ft. cable terminated with High 26" (6.6 mm)*l
Density 15-pin D-Sub socket connector
or USB type A connector Note: Nominal dimensions shown. Typical tolerances apply.

1.25" (31.8 mm)

Indicators

LEDS: Read Performance, Power, Quadrus MINI 3 Imager Dimensions
Read Status

Green Flash: Good Read
Blue Target Pattern: Symbol locator
Beeper: Good Read, match/mismatch, No Read, serial command confirmation, on/off

Discrete I/O

Trigger Input: 5 to 28VDC rated (0.16 mA)

New Master: 5 to 28VDC rated (0.16 mA)

Outputs (1, 2, 3): 5V TTL compatible; can sink 10 mA and source 10mA
Optional I/0: Optoisolated (with IC-332 accessory)

Communication Protocols
Standard Interfaces: RS-232, RS-422, USB

Symbologies

2D Symbologies: Data Matrix (ECC 0-200), Aztec Code, QR Code, Micro QR Code

Stacked Symbologies: PDF417, MicroPDF417, GS1 DataBar (RSS) (Composite and Stacked)

Linear Symbologies: Code 39, Code 128, BC412, Interleaved 2 of 5, Pharmacode, UPC/EAN, Codabar, Code 93, Postal

Read Parameters

Pitch: +30° Skew: £30° Tilt: 360°

Decode Rate: Up to 4 decodes per second

Focal Range: 2 to 6” (50.8 to 152.4 mm) (autofocus)
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Read Ranges

Micro Density Field of Views
(inches/mm)

Micro Density

Depth of Field(@ Focus Position)

Suandard Density Field of Views
(inches,/mm)

Appendices

Standard Density
Depth of Field (@ Focus Position)

10 7254 o 7264
o220 30 mil 20| 20 mil 1D 84279 30 mil 20 | 20mil 10
8+203 ) B 203 )
15 mil 2D | 10 mil 1D ) 15 mil 20 | 10 mil 1D
71178 77178 i
oy 20 mil 20 | 15 mil 10 il
20 mit 20 | 15 mil 10 182 10 mil 20 | 7.5 mil 104 T
1o =
51127 51127
4 +102 41102
3176 \ 778
5 mit 20 ] 3 mil 10 5 13 mil 10 \
. 2l g mil 20]3 mil 1 2l
3,3mil 20| 2.8 ma 1D 1128 23 il 3D ] S ikl D 1125 " aketiatdl o
i 20 | 2.8 mil 10 : 5 mil 203 mil 10
76 51 25 25 5 76 76 81 % 5 51 i3
- -
a 2 1 ( i 2 3 2 3 4 n 3 2 1 f 1 2 3 2 3 4 5 [
Lz Focus Position (in} > Focus Positicn (in}

Wide Axis (H = 475 W}

Micro Density

Wide Axis (H = 4/5'W)

Standard Density

Narrow-bar-width Field of View Read Range
1D | 2D (maximum) (with autofocus)
Micro Density
.0028" (.07 mm) .0033" (.08 mm) 1.2” (30.5 mm) 1.9t0 2.0” (48.3 mm to 50.8 mm)
.0033" (.08 mm) .005" (.13 mm) 3.0" (76.2 mm) 1.9t05.1" (48.3 mm to 129.5 mm)

.0075" (.19 mm) .010" (.25 mm)

3.4" (86.4 mm)

1.7 to 5.6" (43.2 mm to 142.2 mm)

015" (.38 mm) .020" (.51 mm)

3.6" (91.4 mm)

1.7 to 6.0" (43.2 mm to 152.4 mm)

Standard Density

.0033" (.08 mm) .005" (.13 mm)

3.2"(81.3 mm)

1.9 to 3.0” (48 mm to 76.2 mm)

.005" (.13 mm) .0075" (.19 mm)

5.0" (127 mm)

1.8t0 4.8" (46 mm to 121.9 mm)

.0075" (.19 mm) .010" (.25 mm)

6.2" (157.5 mm)

1.6 to 6.5" (41 mm to 165.1 mm)

.010" (.25 mm) .015" (.38 mm)

8.5" (215.9 mm)

1.4 to 8.5" (36 mm to 215.9 mm)

.020" (.51 mm) .030" (.76 mm)

9.5" (241 mm)

1.0 to 10.0" (25 mm to 254 mm)
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General Specifications

FIS Options
Quadrus MINI 3 Imager
3 Megapixel Imager, Standard Density, RS-232/422/485, 5VDC FI1S-6300-2001G
3 Megapixel Imager, Micro Density, RS-232/422/485, 5VDC FIS-6300-2002G
3 Megapixel Imager, Standard Density, USB, 5VDC FIS-6300-2003G
3 Megapixel Imager, Micro Density, USB, 5VDC FIS-6300-2004G
3 Megapixel Imager, Q-Mode, Standard Density, RS-232/422/485, 5VDC F1S-6300-2005G
3 Megapixel Imager, Q-Mode, Micro Density, RS-232/422/485, 5VDC F1S-6300-2006G
3 Megapixel Imager, Q-Mode, Standard Density, USB, 5VDC FI1S-6300-2007G
3 Megapixel Imager, Q-Mode, Micro Density, USB, 5VDC FIS-6300-2008G
Safety Certifications

FCC, UL/cUL, CE, CB, RoHS/WEEE

ISO Certification

ISO 9001 Certified
Issued by TUV USA Inc., Member of TUV NORD Group

ISO 9001:2000
A‘MQB Certified QMS I‘!?’“m

©2010 Microscan Systems, Inc.

All rights reserved. Specifications subject to change.

Product specifications are given for typical performance at 25°C (77°F) using grade A labels. Performance
characteristics may vary at high temperatures or other environmental extremes. Warranty—One year limited
warranty on parts and labor. Extended warranty available.
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Appendices

Appendix B — Electrical Specifications

Power: 3.5 Watts (max.)
5VDC +/— 5%, 200 mV p-p max. ripple, 440 mA @ 5VDC (typ.)
Optional Int: 10-28V Accy

Host Connector / Pin Assignments
High Density 15 Pin D-sub Socket Connector

Pin Host RS-232 | Host/Aux RS-232 Host RS-422/485 In/Out
1 Power +5 VDC In
2 TxD TxD TxD(-) Out
3 RxD RxD RxD(-) In
4 Power/Signal Ground
5 NC
6 RTS Aux TxD TXD(+) Out
7 Output 1 TTL a Out
8 Default configuration b In
9 Trigger In
10 CTS Aux RxD | RxD(+) In
11 Output 3TTL a Out
12 New Master (NPN) In
13 Chassis ground ¢
14 Output 2 TTL a Out
15 NC

a. Can sink 10 mA and source 10 mA.
b. The default is activated by connecting pin 8 to ground pin 4.

c¢. Chassis ground: Used to connect chassis body to earth ground only. Not to be used as power or signal return.

Quadrus MINI 3 Imager User’s Manual
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Serial Configuration Commands

Appendix C — Serial Configuration Commands

Note: For a list of utility commands such as read rate requests, device control options, and
imager status requests, see Serial Utility Commands on page 13-2.

|Communications |
Host Port Connections <K100,baud rate,parity,stop bits,data bits>
Aucxiliary Port Connections <K101,aux port mode,baud rate,parity,stop bits,data bits,daisy
chain ID status,daisy chain ID>
RS-422 Status <K102,status>
Host Port Protocol <K 140,protocol,address>
Preamble <K141,status,preamble characters>
Postamble <K 142,status,postamble characters>
Response Timeout <K143,response timeout>
LRC <K145,status>
Auxiliary Port System Data Status <K146,aux>
ACK/NAK Options <K147,RES,REQ,STX,ETX,ACK,NAK>
Polling Mode Options <K148,RES,REQ,STX,ETX,ACK,NAK>
Autoconfiguration Daisy Chain <K150DAISY>
[catibration |
Calibration Options <K529,gain,shutter speed,focus position,symbol type,WOI framing,
WOI margin,line scan height>
Calibrate <@CAL>
[Read Cycle |
Trigger Mode/Filter Duration f<_|It<200,trig|ger mode,leading edge trigger filter,trailing edge trigger
ilter>
Serial Trigger Character <K201,serial trigger character>
External Trigger State <K202,external trigger state>
End of Read Cycle <K220,end of read cycle,read cycle timeout>
Minimum Good Reads <K221,minimum good reads>
Multisymbol <K222,number of symbols,multisymbol separator>
Start Trigger Character <K229,start character>
Stop Trigger Character <K230,stop character>
Capture Mode <K241,capture mode,number of captures,rapid capture mode,
pre-processing>
Capture Timing <K242,time before first capture,time between first and second
captures,,,,,,,,time between seventh and eighth captures>
Image Storage <K244,image storage type,image store mode>
IP Timeout <K245,image processing timeout>
[symbologies |
Narrow Margins/Symbology ID <K450,narrow margin status,symbology identifier status>
Background Color <K451,background color>
Composite <K453,symbology status,separator status,separator>
Aztec Code <K458,status>

A-6 Quadrus MINI 3 Imager User’s Manual



Micro QR Code

Appendices

<K459,status>

Postal Symbologies

<K460,postal symbology type,POSTNET status,PLANET status,
USPSA4CB status,POSTNET allow B and B’ fields,Australia Post
allow 0 FCC>

Code 39 <K470,status,check character status,check character output status,
large intercharacter gap,fixed symbol length status,fixed symbol
length,full ASCII set>

Codabar <K471,status,start/stop match,start/stop output,large intercharacter

gap,fixed symbol length status,symbol length,check character
type,check character output>

Interleaved 2 of 5

<K472,status,check character status,check character output status,
symbol length #1, symbol length #2, guard bar status,range mode
status>

UPC/EAN

<K473,UPC status,EAN status,supplemental status,separator status,
separator character,supplemental type,format UPC-E as UPC-A>

Code 128/EAN 128

<K474,status,fixed symbol length status,fixed symbol
length,EAN 128 status,output format,application record separator
status,application record separator character,application record
brackets,application record padding>

Code 93 <K475,status,fixed symbol length status,symbol length>

PDF417 <K476,status,[unused],fixed symbol length status,fixed symbol
length,[unused],codeword collection>

Pharmacode <K477,status,fixed bar count status,fixed bar count,minimum bar
count,bar width mode,direction,fixed threshold value>

Data Matrix <K479,ECC 200 status, ECC 000 status,ECC 050 status, ECC
080 status,ECC 100 status,ECC 140 status,ECC 120 status,ECC
130 status>

QR Code <K480,status>

BC412 <K481,status,check character output,fixed symbol length status,

fixed symbol length>

DataBar-14 (RSS-14)

<K482,status>

DataBar Limited (RSS Limited)

<K483,status>

DataBar Expanded (RSS Expanded)

<K484,status,fixed symbol length status,fixed symbol length>

MicroPDF417

<K485,status,[unused],fixed symbol length status,fixed symbol
length>

|vo Parameters

Power On/Reset Counts

<K 406,power-on,resets,power-on saves,power-on flash saves>

Time Since Reset

<K407,hours,minutes>

Service Message

<K409,status,service message,threshold,resolution>

Serial Verification

<K701,serial command echo status,serial command beep status,
control/hex output>

Beeper

<K702,status>

Quality Output

<K704,quality output separator,decodes/trigger status>

Symbol Data Output

<K705,symbol data output status,when to output>

Read Duration Output

<K706,status,separator>

No Read Message

<K714,status,message>

Bad Symbol Message

<K715,[unused],message>

No Symbol Message

Quadrus MINI 3 Imager User’s Manual
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Serial Configuration Commands

1D/Stacked Symbology Qualification

<K717,minimum number of bars,minimum number of qualified
scan lines,start/stop status>

2D Symbology Qualification

<K 718, finder pattern status,symbol size status,symbol size
1,symbol size 2,symbol size tolerance,dimension status,dimension
1,dimension 2,dimension tolerance,orientation status,orientation
value>

Frame Information

<K734,output frame number,output coordinates>

LED Configuration

<K737,LED mode,ISO/IEC 16022 grade>

Image Output

<K739,image output mode,communication port,file format,JPEG
quality>

Target/Flood LEDs

<K750,green flash LED status,target pattern LED status,green
flash duration>

EZ Trax Output

<K757,comm port,image mode,image format,JPEG quality,
object info output,grade output>

Database Identifier Output

<K759,status,separator>

EZ Button

<K770,global status,default on power-on,load configuration database,
save for power-on>

EZ Button Modes

<K771,single beep,two beeps,three beeps,four beeps>

Trend Analysis Output 1

<K780,trend analysis mode,trigger evaluation period,number to
output on>

Trend Analysis Output 2

<K781,trend analysis mode,trigger evaluation period,number to
output on>

Trend Analysis Output 3

<K782,trend analysis mode,trigger evaluation period,number to
output on>

Diagnostic Output 1

<K790,unused 1,service unit>

Diagnostic Output 2

<K791,unused 1,service unit>

Diagnostic Output 3

<K792,unused 1,service unit>

ISO/IEC 16022 Symbol Quality Output 1

<K800,output on symbol contrast,symbol contrast threshold,output
on print growth,print growth threshold,output on axial non-uniformity,
axial non-uniformity threshold,output on UEC,UEC threshold>

ISO/IEC 16022 Symbol Quality Output 2

<K801,output on symbol contrast,symbol contrast threshold,output
on print growth,print growth threshold,output on axial non-uniformity,
axial non-uniformity threshold,output on UEC,UEC threshold>

ISO/IEC 16022 Symbol Quality Output 3

<K802,output on symbol contrast,symbol contrast threshold,output
on print growth,print growth threshold,output on axial non-uniformity,
axial non-uniformity threshold,output on UEC,UEC threshold>

Configurable Output 1

<K810,output on,output state,pulse width,output mode>

Configurable Output 2

<K811,output on,output state,pulse width,output mode>

Configurable Output 3

<K812,output on,output state,pulse width,output mode>

|Symbol Quality

Symbol Quality Separator/ Data Matrix
Output Mode

<K708,symbol quality separator,data matrix output mode>

ISO/IEC 16022 Symbol Quality Output

<K709,symbol contrast,print growth,axial non-uniformity, UEC>

Microscan Symbol Quality Output

<K710,percent cell damage,total read time,capture time,locate
time,decode time,pixels per element,ECC level,matrix size,quiet
zone>

Static Validation Report

A-8
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Appendices

[Matchcode

Matchcode Type

<K223,matchcode type,sequential matching,match start position,match
length,wild card character,sequence on No Read,sequence on
mismatch>

Number of Master Symbols

<K224,number of master symbols>

New Master Pin

<K225,status>

Enter Master Symbol Data

<K231,master symbol number,master symbol data>

Request Master Symbol Data

<K2317?,>[for all] or <K231?,master symbol number>

Delete Master Symbol Data

<K231,master symbol number,>

Match Replace

<K735,status,match replacement string>

Mismatch Replace

<K736,status,mismatch replacement string>

|camera and IP Setup

IP Threshold

<K512,threshold mode,fixed threshold value,cycle min,cycle
max,cycle step,adaptive contrast percent>

Mirrored Image

<K514,mirrored image>

Window of Interest

<K516,row pointer,column pointer,row depth,column width>

Hollow Mode

<K517,hollow mode status>

Number of Symbols in Field of View

<K518,number of symbols in field of view>

Damaged Symbol

<K519,damaged symbol status>

Focal Distance

<K525,focal distance>

Increment Focus Position

<525+>

Decrement Focus Position

<525->

Focal Distance Table (Read-Only)

<K526,number of focal distances,focal distance>

IP Mode

<K527,IP Mode,FLM direction>

lllumination Brightness

<K536,brightness>

Camera

<K541,shutter speed,gain>

Pixel Sub-Sampling

<K542,sub-sampling>

|Configuration Database

Number of Active Indexes

<K252,number of active database settings,database sort>

Configuration Database Status

<K255,index,shutter speed,gain,focal distance,digital zoom,row
pointer,column pointer,row depth, column width,threshold
mode,fixed threshold value,processing mode, narrow margins,
background color,symbology>

Save Current Settings to Database

<K255+,index>

Load Current Settings from Database

<K255-,index>

Request Selected Index Settings

<K2557?,index>

Request All Database Settings

<K255?7>

Database Mode

<K256,switch mode,frame count/time,image process looping,image
dimensions>

Joutput Format

Format Extract

<K740,output index,start location,length>

Format Insert

<K741,output index,length,hex string>

Format Assign
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Format Status
Output Filter Configuration

<K743,output format status>

<K 744 filter number,symbology type,length,wildcard, placeholder,
data,unused,database index>

Ordered Output Filter <K745,number of filters>
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Serial Command Format
Serial commands are of two types: utility and configuration.

Rules that apply to both utility and configuration commands
« Aless than < and greater than > character enclose the commands.

« Commands and data are “case sensitive.” That is, characters must be entered as upper
or lower case, as specified.

Serial Utility Commands
These are sent during operations and are not followed by <A> or <Z>.

Serial Configuration “K” Commands

These begin with a single “K” character followed by a 3-digit numeric character, data
fields, and an initializing command, as follows:

<Knumeric parameter,data,data,...etc.><initializing command>

An initializing command <A> or <Z> may follow the command. A <Z> initializes the
imager’s memory and saves for power-on; an <A> initializes the imager’'s memory but
does not save for power-on.

For example, to enable UPC and save the change for power-on, send <K473,1><Z>.
To change Baud Rate and reset without saving changes for power-on, send
<K100,3><A>.

Serial Configuration Command Conventions

 All data fields (except the last) must be followed by a comma (without a space).

« NUL cannot be used. The characters <, >, and , can be used, but only if entered as hex
pairs (see ASCII Character Entry Modifier on page 3-32).

« All fields preceding a modified field must be included.

« If there is no change in preceding fields, then commas alone can be entered in these
fields. For example, if only the last field in the following command is changing,
<K100,4,1,0,0> can be entered as <K100,,,,0>.

« All fields following a modified field can be omitted. For example, to change Baud Rate
only, send <K100,3>.
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Concatenating Configuration Commands

Commands can be concatenated (added together) in a single string or data block. For
example, <K145,1><K?220,1><K450,1><A> enables LRC, sets End of Read Cycle mode
to New Trigger, enables Narrow Margins, and resets the data buffers (without saving the
changes for power-on).

Serial Command Status Request

To ensure that any command was received and accepted, you can send the Show Reader
Status command: <?>.

The status of a specific serial command can be requested by entering the command followed
by a question mark. For example, send <K1427?> to request the status of Postamble.

Entering Control Characters in Serial Commands

To enter control characters within a serial command, hold down the Ctrl key while typing the
desired character.

Example: To enter a carriage return and line feed (*M"J), enter <K141,1,CNTL-m CNTL-j>
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Appendix D — Communications Protocol

Communications Protocol Command Table

Control Characters
E\;l?]frﬁglniomén?;ded on menu) (Entered in menu or \H/gl);e Effect of Command
play serial command)
RES "D 04 Reset
REQ "E 05 Request
EOT D 04 Reset
STX "B 02 Start of Text
ETX ~C 03 End of Text
ACK F 06 Acknowledge
NAK U 15 Negative Acknowledge
XON ~Q 11 Begin Transmission
XOFF S 13 Stop Transmission
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ACK/NAK Data Flow Examples

Setup 1
RES 0x00 (disabled)
REQ 0x00 (disabled)
STX 0x00 (disabled)
ETX 0x00 (disabled)
ACK 0x06
NAK 0x15
LRC disabled
Transfer 1
HOST_TX <K141,0>
IMAGER_TX ‘ACK’
Transfer 2
HOST_TX <K1417?>
IMAGER_TX ‘ACK’
IMAGER_TX <K141,0>
HOST_TX ‘ACK’

Error Condition

Transfer 1
IMAGER_TX symbol data
HOST_TX ‘NAK’ (host rejects)
IMAGER_TX symbol data (resend data)
HOST_TX ‘ACK’ (transaction complete)
Transfer 2
HOST_TX <K1417?>
IMAGER_TX ‘ACK’
IMAGER_TX <K141,0>

timeout reached...
timeout reached...
timeout reached...
Timeout Reached transaction aborted, data is flushed
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Setup 2
RES 0x00 (disabled)
REQ 0x00 (disabled)
STX 0x00 (disabled)
ETX 0x00 (disabled)
ACK 0x06
NAK 0x15
LRC enabled
Transfer 1
HOST_TX <K141,0>a
IMAGER_TX ‘ACK’
Transfer 2
HOST_TX <K141?>B
IMAGER_TX ‘ACK’
IMAGER_TX <K141,0>a
HOST_TX ‘ACK’

Error Condition

Transfer 1
HOST_TX <k141,0>x (BAD LRC)
IMAGER_TX ‘NAK’
HOST_TX <K141,0>a (GOOD LRC)
IMAGER_TX ‘ACK’

Quadrus MINI 3 Imager User’s Manual

Appendices

A-15



Communications Protocol

Setup 3
RES 0x00 (disabled)
REQ 0x00 (disabled)
STX 0x28 (*
ETX 0x29 Y
ACK 0x06
NAK 0x15
LRC enabled

Transfer 1
HOST_TX (<K141,0>)H
IMAGER_TX ‘ACK’

Transfer 2
HOST_TX (<K141?>)k
IMAGER_TX ‘ACK’
IMAGER_TX (<K141,"M>)w
HOST_TX ‘ACK’

A-16
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RES 0x21 "
REQ 0x3D ‘=’
STX 0x28 ‘(*
ETX 0x29 )
ACK 0x06
NAK 0x15
LRC enabled

Transfer 1

HOST_TX (<K141,0>)H
IMAGER_TX ‘ACK’

Transfer 2

HOST_TX (<K100?>)n
IMAGER_TX ‘ACK’

HOST_TX 0

IMAGER_TX (<K100,8,0,0,1>)X
HOST_TX ‘ACK’
IMAGER_TX 0

Error Condition

Transfer 1

HOST_TX (<K141,0>)H
IMAGER_TX ‘ACK’
HOST_TX (<K100?>)n
IMAGER_TX ‘ACK’
HOST_TX ‘v
IMAGER_TX (<K100,8,0,0,1>)X

timeout reached...
IMAGER_TX =

timeout reached...
IMAGER_TX =’

timeout reached...
IMAGER_TX =

timeout reached...
IMAGER_TX iy
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Polling Mode Data Flow Examples

Setup 1
Address 0x01 (translates to) Poll Req @ ‘Ox1C’, Unit Select @ ‘0x1D’
RES 0x04
REQ 0x05
STX 0x02
ETX 0x03
ACK 0x06
NAK 0x15
LRC disabled
Transfer 1
HOST_TX ‘RES’ ‘Ox1D’ ‘REQ’ (Select Unit 1 to receive data)
IMAGER_TX ‘0x1D’ ‘ACK’ (Unit responds with its address)
HOST_TX ‘STX <T> ‘ETX’
IMAGER_TX ‘0x1D’ ‘ACK’ (Unit responds with its address)
HOST_TX ‘RES’ (Terminate Transfer 2)
Transfer 2
HOST_TX ‘RES’ ‘0x1C’ ‘REQ’ (Poll Unit 1 for data)
IMAGER_TX ‘0x1C’ ‘STX' <T/00000> ‘ETX’
HOST_TX ‘ACK’
IMAGER_TX ‘RES’ (Terminate Transfer 1)

Starting with a ‘RES’ ensures a clean transaction, without “leftovers” from the previous
transaction.

Error Condition 1

HOST_TX ‘RES’ ‘0x1C’ ‘REQ’ (Poll Unit 1 for data)

IMAGER_TX ‘0x1C’ ‘STX' <T/00000> ‘ETX’

HOST_TX ‘Nothing’ (Host should ‘ACK’ here)
timeout reached...

IMAGER_TX ‘REQ’ (Unit requests an ‘ACK’ again)
timeout reached...

IMAGER_TX ‘REQ’ (Unit requests an ‘ACK’ again)
timeout reached...

IMAGER_TX ‘REQ’ (Unit requests an ‘ACK’ again)
timeout reached...

IMAGER_TX ‘RES’ (Terminate Transfer 1, data is flushed)
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Error Condition 2

HOST_TX ‘RES’ ‘'Ox1C’ ‘REQ’ (Poll Unit 1 for data)
IMAGER_TX ‘0x1C’ ‘STX' <T/00000> ‘ETX’
HOST_TX ‘Nothing’ (Host should ‘ACK’ here)
timeout reached...
IMAGER_TX ‘REQ’ (Unit requests an ‘ACK’ again)
HOST_TX ‘NAK’ (Host rejects data frame)
(Retry Event)
IMAGER_TX ‘0x1C’ ‘'STX’ <T/00000> ‘ETX’ (Unit sends again)
HOST_TX ‘ACK’ (Host receives data)
IMAGER_TX ‘RES’ (Terminate Transfer 1)

The protocol makes 3 retry attempts before data is flushed and transfer is aborted.
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Setup 2
Address 0x01 (translates to) Poll Req @ ‘Ox1C’, Unit Select @ ‘0x1D’
RES 0x04
REQ 0x05
STX 0x02
ETX 0x03
ACK 0x06
NAK 0x15
LRC enabled

Transfer 1
HOST_TX ‘RES’ ‘Ox1D’ ‘REQ’ (Select Unit 1 to receive data)
IMAGER_TX ‘0x1D’ ‘ACK’ (Unit responds with its address)
HOST_TX ‘STX' <T> ‘ETX' ‘LRC’
IMAGER_TX ‘0x1D’ ‘ACK’ (Unit responds with its address)
HOST_TX ‘RES’ (Terminate Transfer 2)

Transfer 2
HOST_TX ‘RES’ ‘0x1C’ ‘REQ’ (Poll Unit 1 for data)
IMAGER_TX ‘0x1C’ ‘STX' <T/00000> ‘ETX’ ‘LRC’
IMAGER_TX ‘ACK’
HOST_TX ‘RES’ (Terminate Transfer 1)

Starting with a ‘RES’ ensures a clean transaction, without “leftovers” from the previous
transaction.

Error Condition 1

HOST_TX ‘RES’ ‘0x1C’ ‘REQ’ (Poll Unit 1 for data)

IMAGER_TX ‘0x1C’ ‘STX’ <T/00000> ‘ETX’ ‘LRC’

HOST_TX ‘Nothing’ (Host should ‘ACK’ here)
timeout reached...

IMAGER_TX ‘REQ’ (Unit requests an ‘ACK’ again)
timeout reached...

IMAGER_TX ‘REQ’ (Unit requests an ‘ACK’ again)
timeout reached...

IMAGER_TX ‘REQ’ (Unit requests an ‘ACK’ again)
timeout reached...

IMAGER_TX ‘RES’ (Terminate Transfer 1, data is flushed)
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Error Condition 2

HOST_TX ‘RES’ ‘'Ox1C’ ‘REQ’ (Poll Unit 1 for data)
IMAGER_TX ‘0x1C’ ‘STX' <T/00000> ‘ETX' ‘LRC’
HOST_TX ‘Nothing’ (Host should ‘ACK’ here)
timeout reached...
IMAGER_TX ‘REQ’ (Unit requests an ‘ACK’ again)
HOST_TX ‘NAK’ (Host rejects data frame)
(Retry Event)
IMAGER_TX ‘0x1C’ 'STX' <T/00000> ‘ETX' ‘LRC’ (Unit sends again)
HOST_TX ‘ACK’ (Host receives data)
IMAGER_TX ‘RES’ (Terminate Transfer 1)

Error Condition 3

HOST_TX ‘RES’ ‘0x1C’ ‘REQ’ (Poll Unit 1 for data)

IMAGER_TX ‘0x1C’ ‘STX' <T/00000> ‘ETX' ‘BAD LRC’

HOST_TX ‘NAK’ (Host rejects bad LRC data)

(Retry Event)

IMAGER_TX ‘0x1C’ ‘'STX' <T/00000> ‘ETX’ ‘GOOD LRC’ (Unit sends again)
HOST_TX ‘ACK’ (Host receives data)

IMAGER_TX ‘RES’ Terminate Transfer 1)

The protocol makes 3 retry attempts before data is flushed and transfer is aborted.
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Appendix E — ASCII Table

Dec | Hex Mne Ctrl Dec Hex Ch Dec Hex | Ch Dec Hex | Ch
00 00 NUL @ 32 20 SP 64 40 @ 96 60 )
01 01 SOH NA 33 21 ! 65 41 A 97 61 a
02 02 STX "B 34 22 “ 66 42 B 98 62 b
03 03 ETX "C 35 23 # 67 43 C 99 63 c
04 04 EOT "D 36 24 $ 68 44 D 100 64 d
05 05 ENQ "E 37 25 % 69 45 E 101 65 e
06 06 ACK F 38 26 & 70 46 F 102 66 f
07 07 BEL "G 39 27 ! 71 47 G 103 67 g
08 08 BS “H 40 28 ( 72 48 H 104 68 h
09 09 HT Al 41 29 ) 73 49 | 105 69 i
10 0A LF N 42 2A * 74 4A J 106 6A j
11 0B VT K 43 2B + 75 4B K 107 6B k
12 oC FF AL 44 2C , 76 4C L 108 6C |
13 (0]] CR M 45 2D - 77 4D M 109 6D m
14 OE SO N 46 2E . 78 4E N 110 6E n
15 OF Sl ~O 47 2F / 79 4F (e} 111 6F o]
16 10 DLE P 48 30 0 80 50 P 112 70 p
17 11 DC1 Q 49 31 1 81 51 Q 113 71 q
18 12 DC2 "R 50 32 2 82 52 R 114 72 r
19 13 DC3 S 51 33 3 83 53 S 115 73 s
20 14 DC4 T 52 34 4 84 54 T 116 74 t
21 15 NAK U 53 35 5 85 55 U 117 75 u
22 16 SYN v 54 36 6 86 56 \% 118 76 \%
23 17 ETB W 55 37 7 87 57 W 119 77 w
24 18 CAN X 56 38 8 88 58 X 120 78 X
25 19 EM Y 57 39 9 89 59 Y 121 79 y
26 1A SUB ~Z 58 3A : 90 5A Z 122 7A z
27 1B ESC N 59 3B ; 91 5B [ 123 7B {
28 1C FS N 60 3C < 92 5C \ 124 7C |
29 1D GS 3| 61 3D = 93 5D ] 125 7D }
30 1E RS N 62 3E > 94 5E n 126 7E ~
31 1F us N 63 3F ? 95 5F _ 127 7F D
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Appendix F — Interface Standards

Interface Standards, established by the Electronic Industries Association (EIA), specify
such things as the signaling voltage levels, maximum cable lengths, and number of drivers.
In the Quadrus MINI 3, selection of interface is made by pin assignment and, in the case of
host communications, by software switching between RS-232 and RS-422/RS-485.

RS-232

RS-232 defines an interface between two devices such as, for example, the reader and
host. It differs from the other interfaces by dedicating individual pins to specific functions
and by requiring both devices to share a common ground line. Since both device chassis
are connected to a common ground, a ground loop potential and the possibility of noise
interference exists. Therefore cable lengths are limited to a maximum of 50 feet (19.7m).
Despite being the most limited, this interface is used frequently because of the large
installed base of RS-232 equipment.

RS-422/RS-485

RS-422, unlike RS-232, measures signals deferentially; that is, the receiver looks at the
potentials between the two receive (or transmit) wires rather than the potential between
signal and ground. As a result, cables, if shielded, can be up to 4000 feet (1219m) in
length. Like RS-232, RS-422 communication is designed for only two devices on a single
line and must have a common ground. It can be used wherever RS-232 is used.

USB

The Universal Serial Bus can connect up to 127 devices to a host at a maximum of 6
megabytes per second (Mbps) of bandwidth.
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Appendix G — Object Detector

In a typical operation, an imager will wait for symbol data only during a triggered read
cycle. A read cycle is initiated by a “trigger” and can be in the form of a serial command
from the host (internal trigger) or a signal from an object detector (external trigger).

When an object detector (also called a sensor, package detector, etc.) is used, it is set up
so that its beam will bounce off the approaching object and the resulting pulse will be sent
to the imager to begin the read cycle. Typically, a detector is positioned so that it will
detect the presence of an object before its symbol can be read.

An object detector is mounted in almost any position relative to the object as long as the
object passes within range of the detector and direct or reflected light from the detector
does not interfere with the imager’s reception.

As the item continues to move down the line, its symbol moves into the imager beam and
is decoded.

Object and Symbol

Object Detector )
Object and Symbol

Imager
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Appendix H— Operational Tips

Cleaning

The Quadrus MINI 3 Imager has a hard-coated window that should only be cleaned with
alcohol (100% isopropyl).

Mounting

When mounting the Quadrus MINI 3 Imager, do not insulate the stand mount. The bottom
panel is the hottest part of the imager and metal-to-metal contact is necessary for heat
dissipation.
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Appendix | — USB-to-Serial Virtual COM Port Driver

(For use with Windows® Vista (32-bit), XP (32-bit), and 2000 Operating Systems)

Microscan’s USB-to-Serial Virtual COM Port Driver allows you to send serial data using a
USB Quadrus MINI 3 Imager. The driver is available at www.microscan.com or on the
Microscan Tools CD.

Installing the USB-to-Serial Virtual COM Port Driver
1. Download the driver files from the Microscan website or Microscan Tools CD.

If the driver files are in a .zip file, extract them to a folder of your choice before running
the installer.

2. Double-click on DPInst.exe to launch the Microscan USB-to-Serial Virtual COM Port
Driver Installer.

[hdata

| Diver_Inst allggion_cuide. pdf

- Select DPInst.exe to launch
= DFInst.exe the driver installer.

W releaseMates. rtf

dpinst.:ml

3. Click Next on the driver installer’s welcome screen.
.M!'croscan USB to Serial Dri\v\erI_ns_

MI CROSCAN Welcome to the Microscan USB
Virtual COM Port Driver (1.0.0.0) !

U S B V i rtu s | I This program will walk you through installing the driver for

your Micrascan Imager. Once the diver is installed you will
Co M PO rt be able to connect to the Microscan Imager through an

2 RS232 virtual COM port.
Driver
.f
G N

To continue, click Mext. #
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4. Read the License Agreement shown below. If you accept the terms of the agreement,
click the radio button next to the statement “I accept this agreement”, and click Next.

LEETTE T

| License Agreement ‘
T continue, acoept agreen
agmemert. uae the screl bar v press he Page Down ke

A

Seftresre Proct Lioerse.

Cavehly rmad Pt 1 and candeond of tha spreement before
instaling ths Software Frodudt. installstion confirms your opanization’s
‘acceptance of fhese femms and condtions as Licensee. Fyour

agrrement
Seftrere Procuet o

. marnssly ared
Mcroscan Syfem. nc. (Mcroscan), 1207 5W 2h Stesl. Rardon. -

| gocest the agmenert | swore | [ pm |
I don' pocept thes agreement

[T T Cancet |

Important: After accepting the license agreement and clicking Next, you may see a
Windows Security warning that states “Windows can't verify the publisher of this
driver software”. If you receive this warning, choose the “Install this driver software
anyway” option.

5. The driver files will begin installing. This may take several seconds. Do not interfere
with the installer during this process.

Merascan USE 1o Serial river Installer

| Installing the USB Wirtual COM Port Driver for your Microscan imager... .

o]

6. Once the driver is installed successfully, you will receive the message shown below.
Click Finish.

Mecrsican USE o S i aleg
| MICROSCAN. Installation Successful.
USB Virtual

The 5B Mecrossar masge can riw be conrmcted trowgh e
COM Port a5t

Driver

Drrver Name Soatus
o Mevpscen Systerms, Inc. Device Lpdated

o] [ ]
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Uninstalling the USB-to-Serial Virtual COM Port Driver

Important: You must uninstall the USB-to-Serial Virtual COM Port Driver any time you
require high-speed USB connectivity (to upload images using EZ Trax, for example).

Find the driver on the list
of programs, select it, then
click Uninstall/Change.

To use the Virtual COM Port again, follow the steps above to re-install the driver.

Changing the COM Port
Follow these steps to change the reader’'s COM Port:
1. Right-click on My Computer in the Windows Start menu and select Properties.

2. Select the Hardware tab in the System Properties dialog and click the Device
Manager button.

[ Device kManager l

3. Expand the Ports (COM & LPT) item on the Device Manager menu. Right-click on
Microscan Reader and select Properties.

4. Select the Port Settings tab in the Properties dialog and click the Advanced button.

5. Expand the COM Port Number menu on the Advanced Settings dialog and select
your new COM Port number.

[F— B [Err— =) e P =

2 [ -...“ -

¥ Uve PO bufern fequees 16250 compeitis UAAT)

Trnamt Buter: Lo (1 ) wpoR R

com e et [ED. o] <lff——

You are now ready to begin using the new COM Port.
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Appendix J — Glossary of Terms

Aberration — The failure of an optical lens to produce an exact point-to-point correspondence
between the object and its resulting image. Various types are chromatic, spherical, coma,
astigmatism and distortion.

Absorption — The loss of light of certain wavelengths as it passes through a material and
is converted to heat or other forms of energy. (-)

Active lllumination — Lighting an area with a light source coordinated with the acquisition
of an image. Strobed flash tubes and pulsed lasers are examples.

ADC — See Analog-to-Digital Converter.
A/D Converter — See Analog-to-Digital Converter.
AGC — See Automatic Gain Control.

Ambient Light — Light which is present in the environment of the imaging front end of a
vision system and generated from outside sources. This light, unless used for actual illumination,
will be treated as background Noise by the vision system.

Analog — A smooth, continuous voltage or current signal or function whose magnitude
(value) is the information.

Analog-to-Digital Converter (A/D Converter or ADC) — A device that converts an
analog voltage or current signal to a discrete series of digitally encoded numbers (signal)
for computer processing.

Application-Specific Integrated Circuit (ASIC) — An integrated circuit that is customized
for a particular kind of use, rather than general use. All vision system elements including
firmware can be integrated into one ASIC.

Architecture — The hardware organization of a vision system designed for high speed
image analysis.

ASIC — See Application-Specific Integrated Circuit.

Aspect Ratio — The ratio between the height and width of a sensor or display. Found by
dividing the vertical number of pixels (height) by the horizontal number of pixels (width)
leaving it in fractional format.

Automatic Gain Control (AGC) — Adjustment to signal strength that seeks to maintain a
constant level regardless of the distance between a reader and symbol.

Auxiliary Port — RS-232 connection to an auxiliary terminal or device for remote viewing.

Blooming — A situation in which too many photons are being produced to be received by
a pixel. The pixel overflows and causes the photons to go to adjacent pixels. Blooming is
similar to overexposure in film photography, except that in digital imaging, the result is a

number of vertical and/or horizontal streaks appearing from the light source in the picture.

Baud Rate — The number of discrete signal events per second; bits per second.

Capture — The act of acquiring and storing video images in an imager or host computer.
Also, the image captured.

CCD — See Charge-Coupled Device.
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Charge-Coupled Device (CCD) — A semiconductor device with an array of light-sensitive
elements that converts light images into electrical signals.

Check Character — A Modulus 43 or Modulus 10 character that is added to encoded
symbol data for additional data integrity.
CMOS — See Complementary Metal Oxide Semiconductor.

Complementary Metal Oxide Semiconductor (CMOS) — Like CCDs, CMOS imagers
include an array of photo-sensitive diodes, one diode within each pixel. Unlike CCDs, however,
each pixel in a CMOS imager has its own individual amplifier integrated inside.

Connector — A plug or socket on a device or cable providing in/out connectivity for various
circuits and pins.

Concentrator — Intermediary device that relays data from imagers to a host and commands
from the host to the imagers or other devices.

Counter — Memory space allocated to keep track of imager events.
DAC — See Digital-to-Analog Converter.

Daisy Chain — Linkage of primary and secondary imagers allowing data to be relayed up
to the host via auxiliary port connections.

Decode — A Good Read. The successful interpretation and output of the information
encoded in a symbol.

Default — Restores ROM or flash settings, initializes serial commands and resets all
counters.

Delimited — A delimited command or field is bracketed by predefined characters.
Decode Rate — The number of good reads per second ahieved by an imager.

Darkfield lllumination — Lighting of objects, surfaces, or particles at very shallow or low
angles, so that light does not directly enter a reader’s optical hardware.

Depth-of-Field — The in-focus range of an imaging system. Measured from the distance
behind an object to the distance in front of the object with all objects appearing in focus.

Diffused Lighting — Scattered soft lighting from a wide variety of angles used to eliminate
shadows and specular glints from profiled, highly reflective surfaces.

Digital-to-Analog Converter (DAC) — A VLSI circuit used to convert digitally processed
images to analog for display on a monitor.

Digital Imaging — Conversion of an image into pixels by means of an Analog-to-Digital
Converter where the level of each pixel can be stored digitally.

Digital Signal Processor (DSP) — A VLSI chip designed for ultra-high-speed arithmetic
processing. Often imbedded in a vision engine.

Discrete I/0 — Inputs and outputs characterized by discrete signal transitions from one
voltage level to another so that digital switching can occur.

Direct Memory Access (DMA) — A capability provided by some computer bus architectures
that allows data to be sent directly to memory from an attached device.

DMA — See Direct Memory Access.
DSP — See Digital Signal Processor.

Dynamic Range — The difference between the minimum and maximum thresholds of
discernible images; the amount of usable signal.
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Edge Enhancement — Image processing method to strengthen high-spatial frequencies
in the image.

EPROM — See Erasable Programmable Read-Only Memory.

Embedded Memory — Onboard memory device such as EPROM or flash.

End of Read Cycle — The time or condition at which the imager stops expecting symbol
information to decode.

Erasable Programmable Read-Only Memory (EPROM) — A memory chip that retains
data when its power supply is turned off; “non-volatile memory”.

External Edge — Allows a read cycle to be initiated by a trigger signal from an object
detector when it detects the appearance of an object (rising edge). The read cycle ends
with a good read, a timeout, or a new trigger.

External Level — Allows a read cycle to be initiated by a trigger signal from an object
detector. The read cycle ends when the object moves out of the detector’s range.

Falling Edge — A change of state (to inactive) associated with a level trigger.

Field-Programmable Gate Array (FPGA) — A semiconductor device containing programmable
interconnects and logic components.

Fill Factor — Percentage of pixel area used for light collection.

Firmware — Software hard-coded in non-volatile memory (ROM), and closely tied to
specific pieces of hardware.

Fixed Symbol Length — Increases data integrity by ensuring that only one symbol length
will be accepted.

Focal Distance — In camera-based vision, the distance from the front of the camera to
the object being viewed. (In optics, the distance from the lens to the focal plane.)

Focal Plane — Usually found at the image sensor, it is a plane perpendicular to the lens
axis at the point of focus (-).

Focus — Any given point in an image at which light converges; the focal point.
FPGA — See Field-Programmable Gate Array.
Frame — The total area captured in an image sensor while the video signal is not blanked.

Frame Grabber — A device that interfaces with a camera and, on command, samples the
video, converts the sample to a digital value and stores that in a computer's memory.

Front End System — The object, illumination, optics and imager blocks of a vision system.
Includes all components useful to acquire a good image for subsequent processing.

Full Duplex — A communications system in which signals can travel simultaneously
between devices.

Gain — The amount of energy applied to pixel gray scale values prior to output, expressed
in dB; optimal signal strength.

Good Read — A decode. The successful scanning and decoding of the information
encoded in a bar code symbol.

Gradient — The rate of change of pixel intensity (first derivative).

Gray Scale — Variations of values from white, through shades of gray, to black in a digitized
image with black assigned the value of zero and white the value of one.
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Half Duplex — A communications system in which signals can travel between devices in
both directions, but not simultaneously.

Histogram — A graphical representation of the frequency of occurrence of each intensity
or range of intensities (gray levels) of pixels in an image. The height represents the number
of observations occurring in each interval.

Host — A computer, PLC, or other device that is used to execute commands and process
data and discrete signals.

Image — Projection of an object or scene onto a plane (i.e. screen or image sensor).

Image Processing (IP) — Transformation of an input image into an output image with
desired properties.

Image Resolution — The number of rows and columns of pixels in an image. A higher
resolution means that more pixels are available per element of the symbol being read.
Examples: 640 x 480 (VGA); 854 x 480 (WVGA); 1280 x 1024 (SXGA); 2048 x 1536
(QXGA).

Image Sensor — A device that converts a visual image to an electrical signal; a CCD or
CMOS array.

Initialize — Implement serial configuration commands into the imager’s active memory.

Input — A channel or communications line. Decoded data or a discrete signal that is
received by a device.

Integration — Exposure of pixels on a CMOS sensor.
IP — See Image Processing.

Ladder Orientation — A linear symbol orientation in which the bars are parallel to the
symbol’s direction of travel.

LED — See Light-Emitting Diode.

Light-Emitting Diode (LED) — A semiconductor device that emits light when conducting
current.

Lens — A transparent piece of material with curved surfaces which either converge or
diverge light rays.

Machine Vision — The automatic acquisition and analysis of images to obtain desired
data for controlling a specific activity.

Multidrop — A communications protocol for networking two or more imagers or other
devices with a concentrator (or controller) and characterized by the use of individual
device addresses and the RS-485 standard.

Noise — The same as static in a phone line or “snow” in a television picture, noise is any
unwanted electrical signal that interferes with the image being read and transferred by the
imager.

Normally Closed — A discrete output state that is only active when open.
Normally Open — A discrete output state that is only active when closed.

Object Plane — An imaginary plane in the field of view, focused by an imager’s optical
system at the corresponding image plane on the sensor.
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Output — A channel or communications line. Data or discrete signals that are transmitted
or displayed by a device.

Parity — An error detection routine in which one data bit in each character is setto 1 or 0
so that the total number of 1 bits in the data field is even or odd.

Picket Fence Orientation — A linear symbol orientation in which the bars are perpendicular
to the symbol’s direction of travel.

Pitch — Rotation of a linear or 2D symbol around an axis parallel to the symbol length on
the Substrate. See the illustration below.

Skew
<:‘>
S
Symbol or |
other object | -7 Tilt

of interest

Reader

Pixel — An individual element in a digitized image array; “picture element”.
PLC — See Programmable Logic Controller.

Port — Logical circuit for data entry and exit. (One or more ports may be included within a
single connector.)

Processing Time — The time used by a vision system to receive, analyze and interpret
image information. Often expressed in “parts per minute”.

Programmable Logic Controller (PLC) — An electronic device used in industrial automation
environments such as factory assembly lines and automotive manufacturing facilities.

Progressive Scan — A non-interlaced scan that doubles the number of visible picture
lines per field by displaying all picture lines at once.

Protocol — The rules for communication between devices, providing a means to control
the orderly flow of information between linked devices.

RAM — See Random Access Memory.

Random Access Memory (RAM) — A data storage system used in computers, composed
of integrated circuits that allow access to stored data in any sequence without movement
of physical parts.

Read Cycle — A programmed period of time or condition during which a reader will accept
symbol input.

Read-Only Memory (ROM) — A data storage medium used in computers and other
electronics, primarily used to distribute Firmware.

Real-Time Processing — In machine vision, the ability of a system to perform a complete
analysis and take action on one part before the next one arrives for inspection.
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Region — Area of an image. Also called a region of interest for image processing operations.
ROM — See Read-Only Memory.

Saturation — The degree to which a color is free of white. One of the three properties of
color perception, along with hue and value.

Scattering — Redirection of light reflecting off a surface or through an object.

Skew — Rotation of a linear or 2D symbol around an axis parallel to the symbol height on
the substrate. See the illustration under the definition of Pitch.

Substrate — The surface upon which a linear or 2D symbol is printed, stamped, or etched.

Symbol Transitions — The transition of bars and spaces on a symbol, used to detect the
presence of a symbol on an object.

Symbology — A symbol type, such as Code 39 or Code 128, with special rules to define
the widths and positions of bars and spaces to represent specific numeric or alphanumeric
information.

Tilt — Rotation of a linear or 2D symbol around an axis perpendicular to the substrate.
See the illustration under the definition of Pitch.

Trigger — A signal, transition, or character string that initiates a read cycle.

Very Large-Scale Integration (VLSI) — The creation of integrated circuits by combining
thousands of transistor-based circuits on a single chip.

VLS| — See Very Large-Scale Integration.

Watchdog Timer — A security device that detects system crashes and attempts to reset
the imager.
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Save Current Settings to Configuration Database

Save Current Settings to Configuration Database by ESP
Save Current Text

Save for Power-On
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Save for Power-On by EZ Button
Saved for Power-on

Saving

Saving Options

Scattering

Search Method Enabled

Search Pass (Calibration Progress Output Examples)

Select All

Select Model

Select Protocol and Connect
Send

Send and Save

Send and Save as Customer Defaults
Send Current Command

Send Current View

Send Database to the Reader
Send ESP Settings to the Reader
Send File

Send XON with Autoconnect
Send, No Save

Send/Receive Options
Send/Recv

Separator Character (Composite)
Separator Character (UPC / EAN)
Separator Status (Composite)
Separator Status (UPC / EAN)
Sequence on Mismatch
Sequence on No Read
Sequential Matching

Serial Command Beep Status
Serial Command Echo Status
Serial Command Format

Serial Command Status Request
Serial Configuration Command Conventions
Serial Configuration Commands
Serial Configuration K Commands
Serial Data

Serial Data and Edge

Serial Trigger

Serial Trigger Character (Delimited)
Serial Utility Commands

Serial Verification

Service Message

Service Message Resolution
Service Message Threshold
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Service Unit (Diagnostics Output 1)
Setting Up the Imager for EZ Trax
Show Connect Prompt

Show Model Prompt

Show Non-Printable Characters
Show Target Pattern During Calibrate
Show Target Pattern During Locate
Shutter Speed (Calibration Options)
Shutter Speed (Camera Settings)
Shutter Speed (Configuration Database)
Shutter Speed Disabled

Shutter Speed Enabled

Single Beep (EZ Button Position #1)
Single Descriptor Status Request
Single Range Status Request

Single Status Request

Sizing Information

Skew

Skew Correction

Skew Correction Notes

Skip EZ Mode

Software Defaults

Standard (Non-Printable Characters)
Standard Density and Micro Density Optics
Standard Density Read Range
Standard LED Configuration
Standard Mode

Start / Stop Match (Codabar)

Start / Stop Output (Codabar)

Start Location (Format Extract)

Start Trigger Character (Non-Delimited)
Start/Stop Status

Statement of Agency Compliance
Static Presentation Mode

Status Byte

Stop

Stop Bits, Auxiliary Port

Stop Bits, Host Port

Stop Trigger Character (Non-Delimited)
Store on No Read

Store Report without file path prompt
Straight Line (WOI Framing)

Straight Line Framed (WOI Framing)
Substrate

Supplemental Type (UPC / EAN)
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Supplementals Status (UPC / EAN)
Switch Mode

Switch Model

Symbol Angle (Data Matrix Only)

Symbol Contrast Threshold (ISO/IEC 16022 Symbol Quality Output 1)

Symbol Data Output

Symbol Data Output Status

Symbol Data Output Status Disabled
Symbol Direction (Skew Correction)
Symbol Length #1 (Interleaved 2 of 5)
Symbol Length #2 (Interleaved 2 of 5)
Symbol Length (Codabar)

Symbol Length (Code 93)

Symbol Number

Symbol Parse

Symbol Quality

Symbol Quality (Output 1)

Symbol Quality by ESP

Symbol Quality Locate Tab

Symbol Quality Preferences Tab
Symbol Quality Report Tab

Symbol Quality Separator

Symbol Quality Separator / Data Matrix Output Mode
Symbol Quality Separator by ESP
Symbol Quality Serial Commands
Symbol Quality Tree Control

Symbol Size 1

Symbol Size 2

Symbol Size Mode

Symbol Size Mode Disabled

Symbol Size Tolerance

Symbol Transitions

Symbol Type

Symbologies

Symbologies by ESP

Symbologies Serial Commands
Symbology

Symbology (Configuration Database)
Symbology Disabled (Configuration Database)
Symbology Identifier

Symbology Specifications

Symbology Type (Output Filter Configuration)
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Table of Contents

Target Pattern

Target Pattern Always OFF

Target Pattern Always ON

Target Pattern ON When in the Read Cycle
Target Pattern ON When Not in the Read Cycle
Target System by EZ Button
Technical Support

Terminal

Terminal Dropdown Menu

Terminal Window

Terminal Window Menus

Test in EZ Mode

Test Read Rate

Test Read Rate by ESP

Test Read Rate by EZ Button

Test Read Rate by Serial Command
Three Beeps (EZ Button Position #3)
Threshold (Histogram)

Threshold Mode

Threshold Mode (Configuration Database)
Tilt

Time (Switch Mode)

Time Before First Capture

Time Between Captures

Time Since Reset

Timed Capture (Rapid Capture Mode)
Timeout (End of Read Cycle Mode)
Timeout or New Trigger (End of Read Cycle Mode)
Top (Row Painter)

Total Read Time

Trailing Edge Trigger Filter
Transparent Mode

Trend Analysis (Output 1)

Trend Analysis Mode (Output 1)
Trend Analysis Output 1

Trend Analysis Output 2

Trend Analysis Output 3

Trigger

Trigger Character

Trigger Counter

Trigger Counter Reset

Trigger Evaluation Period (Output 1)
Trigger Mode

Trigger Mode and Filter Duration
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Triggered Capture (Rapid Capture Mode)

Two Beeps (EZ Button Position #2)

Two Characters Only (UPC / EAN Supplemental Type)
Two-Dimensional Symbology Qualification
Two-Dimensional Symbols (No Read Message Mode)

U

U.S. Post (POSTNET, PLANET, USPS4CB)
Uninstalling the USB-to-Serial Virtual COM Port Driver
Unlatch Outputs (Global EZ Button Status)
Unused Error Correction Threshold (ISO/IEC 16022 Symbol Quality Output 1)
UPC / EAN

UPC / EAN Supplementals Status Disabled
UPC / EAN Supplementals Status Enabled
UPC / EAN Supplementals Status Required
UPC/EAN (Add 256)

UPU

USB HID Configuration Options

USB HID Interface

USB Interface Standard

USB Protocol

USB-to-Serial Virtual COM Port Driver

Use Default Storage Location

Use Higher Quality Images

User-Defined Polling Mode (Main Port)
Using ESP

Using EZ Trax

Utilities

Vv

Value (Data Matrix Output Mode)
Vertical (FLM)

Very Large-Scale Integration
Video

View

VLSI

wW

Warning and Caution Summary
Warranty

Watchdog Timer

When to Output Symbol Data
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White Background

White Balance Calibration

Width (Column Width)

Wild Card Character

Wildcard (Output Filter Configuration)
Window of Interest

Window of Interest (WOI) by ESP
Window of Interest (WOI) Framing
Window of Interest (WOI) Margin
Window of Interest by ESP

Window of Interest by Serial Command
WOI Framing Disabled

Y

Y-Modem Download Transfer Options
Y-Modem Upload Transfer Options
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