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Who Should Use This Document

Who Should Use This Document

This software integrator’s programming guide for ZPL kiosk printersis for programmers who
are familiar working with programming languages.

How This Document Is Organized

This software integrators guide is set up as follows:

Section Description

Introduction on page 1 Proves an overview to the quick start to ZPL
programming for ZPL kiosk printers and the tools
and other items available for use.

Development System This section covers how to prepare to devel op ZPL
on page 7 code and how to set up your system for Zebra
printer configuration and receipt design.

Prototype Receipt on page 13 | Thissection cover how to use ZebraDesigner to
develop prototype receipts quickly to get approval
od the receipt design concept.

Setting Printer Behaviors This section describes how to use ZebraDesigner
on page 25 Windows driver to set and controls for most kiosk
printer behaviors when printing, presenting,
retracting and cutting the receipt.

ZPL Basics on page 41 This section provides a background on basic ZPL
command structure and nomenclature. Basic
operations used to prepare and maintain the printer
for kiosk deployment and updates are also
discussed.

Learning ZPL on page 57 This section provides a graduated path to
programming with ZPL for kiosk printers.

Bitmap Graphics and Logos | This section describes the process of importing,

on page 91 storing, and using bitmap graphicsin aZPL based
receipt format (form).
Line Graphics on page 97 The section covers the use of simple line graphics

in akiosk printer.

Text and Fonts on page 107 | This section covers the wide range of languages,
text, fonts and data input commands supported by
your Zebrakiosk printer to print text.

Bar Codes on page 129 This section has basic guidelines for using bar
code with ZPL kiosk printers.

XML on page 137
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About This Document

Contacts
Contacts
Technical Support viathe Internet is available 24 hours per day, 365 days per year.
Web Site: www.zebra.com
E-mail Back Technical Library:
E-mail address: emb@zebra.com
Subject line: Emaillist
Self Service Knowledge Base: www.zebra.com/knowledgebase
Online Case Registration: www.zebra.com/techrequest
Which Department . Europe, Africa, . .
Do You Need? The Americas Middle East, India Asia Pacific
Regional Headquarters Zebra Technologies Internationd, LLC | ZebraTechnologies Europe Limited | Zebra Technologies Asia
333 Corporate Woods Parkway Dukes Meadow Pecific Pte. Ltd.
Vernon Hills, IL 60061-3109 Millboard Road 120 Robinson Road
U.SA. Bourne End #06-01 Parakou Building
T: +1 847 793 2600 Buckinghamshire, SL8 5XF Singapore 068913

Toll-free +1 800 423 0422
F: +1 847 913 8766

United Kingdom
T: +44 (0) 1628 556000
F: +44 (0) 1628 556001

T: + 656858 0722
F: +65 6885 0838

Technical Support

For questions on the
operation of Zebra
equipment and software,
please call your distributor.
For additional assistance,
contact us.

Please have your model and
serial numbersavailable.

T: +1 877 ASK ZEBRA (275 9327)
F: +1 847913 2578

Hardware: tsl@zebra.com
Software: ts3@zebra.com

Kios printers:

T: +1 866 322 5202

E: kiosksupport@zebra.com

T: +44 (0) 1628 556039
F: +44 (0) 1628556003

E: Tseurope@zebra.com

T: +65 6858 0722

F: +65 6885 0838

E: China: tschina@zebra.com
All other areas:
tsasiapacific@zebra.com

Repair Service
Department

For back-to-base service and
repair.

T: +1 877 ASK ZEBRA (275 9327)
F: +1 847821 1797

E: repair@zebra.com

To request arepair inthe U.S,,

go to www.zebra.com/repair.

T: +44 (0) 1772 693069

F: +44 (0) 1772 693046

New requests: ukrma@zebracom
Status updates:
repairupdate@zebracom

T: +65 6858 0722

F: +65 6885 0838

E: China: tschina@zebra.com
All other areas:

tsas apacific@zebra.com

Technical Training
Department

For Zebraproduct training
COUrses.

T: +1 847 793 6868
T: +1 847 793 6864
F: +1 847913 2578

E: ttamerica@zebra.com

T: +44 (0) 1628 556000
F: +44 (0) 1628 556001

E: Eurtraining@zebra.com

T: + 656858 0722

F: +65 6885 0838

E: China: tschina@zebra.com
All other areas:
tsasiapacific@zebra.com

Inquiry Department
For product literature and
distributor and dealer
information.

T: +1 877 ASK ZEBRA (275 9327)
E: inquiry4@zebra.com

T: +44 (0) 1628 556037
F: +44 (0) 1628 556005

E: mseurope@zebra.com

E: China: GCmarketing@zebra.com
All other areas:
APACChannel marketing@zebra.com

Customer Service
Department (US)
Internal Sales
Department (UK)

For printers, parts, media,
and ribbon, please cdl your
distributor or contact us.

T: +1 877 ASK ZEBRA (275 9327)
E: clientcare@zebra.com

T: +44 (0) 1628 556032
F: +44 (0) 1628 556001

E: cseuro zebra.com

T: +65 6858 0722

F: +65 6885 0836

E: China: order-csr@zebra.com
All other areas:

csasi apacific@zebra.com

Key: T: Telephone
F: Facsimile
E: E-mail
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Vi | About This Document
Document Conventions

Document Conventions

The following conventions are used throughout this document to convey certain information.
Alternate Color (online only) Cross-references contain hot links to other sectionsin this
guide. If you are viewing this guide online in .pdf format, you can click the cross-reference
(blue text) to jump directly to itslocation.

Command Line Examples Command line examples appear in Courier New font. For
example, type ZTools to get to the Post-Install scriptsin the bin directory.

Files and Directories File namesand directories appear in Courier New font. For
example, the Zebra<version number>.tar fileandthe /root directory.

Icons Used

Identifies features that are available in printers with firmware version V60.16, V53.16, or
later.

-
N
s

Identifies features that are available in printers with firmware version V60.15.x, V50.15.x, or
later.

-
(3, ]
-

Identifies features that are available in printers with firmware version V60.14, VV50.14, or
later.

EEN
'
ey

Identifies features that are available in printers with firmware version VV60.13.x, V50.13.x, or
earlier.

-
w
-

Important « Advises you of information that is essential to complete a task.

=

Note ¢ Indicates neutral or positive information that emphasizes or supplements important
points of the main text.

3
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About This Document
Document Conventions

Illustration Callouts Callouts are used when an illustration contains information that needs
to be labeled and described. A table that contains the labels and descriptions follows the

graphic. Figure 1 provides an example.

Figure 1 « Sample Figure with Callouts

1

;

2

:

ZPL Il CODE CODE 49 BAR CODE

XA

12545ABCTE

~"FO0150,100"BY3
~B4N, 20,27, A

~FD12345ABCDE"FS
X7
1 ZPL Code
Generated L abel
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Overview

Introduction

This programming guideisintended as companion guide to the Programmers Guide for ZPL 11
(firmware versions X.17 and higher for ZPL Kiosk printers). The Programmers Guide for ZPL
Il is primarily a command reference document with some basic programming examples for
most ZPL based Zebra printers. This manual is intended to assist the software integration and
printer configuration process for ZPL programming and the Zebra ZPL based kiosk printer.

This guide breaks down the process of implementing ZPL into an overview of ZPL, modeling
receipt (or label) formats, configuring the printer, and using error and status reporting.

The Zebra ZPL |1 printer isthe first Zebrakiosk printer to use the powerful Zebra ZPL |1
(Zebra Programming Language). Zebrabrand label and receipt printerstypically use ZPL |l as
the native programming language for formatting and controlling print operations. The Zebra
kiosk printer, like other Zebra printers, includes additional programming languages such as
SGD (Set-Get-Do) printer control language or the ZBI 2.0 (Zebra Basic interpreter) to
streamline application programming, printer customization, and support common standards.
This programming guide will only cover ZPL programming (with a couple of exceptions) for
Zebra ZPL based kiosk printers.

ZPL isa ASCII text based print control language that does not use typically special or non-
printing characters (e.g. Escape characters) command characters to do most printer functions.
Thishigh level programming language requires no additional drivers or application software
to program and print with your Zebra printer.

The ZPL programming language describes a compl ete page (receipt or label) of formatted data
and graphics with aminimal amount of data. The objects (element of label design) can include
text, simple graphics (lines, boxes, elipses), logos (bitmap) graphics, and wide array of one
and two dimensional bar code symbols. Objects can be stored in aformat (form, template,
style, etc.) to be recalled and printed later or combined with new data from the host and
printed. By storing all the graphical objects and fonts resident in the printer, data
communication traffic between the printer and host can be minimized. It can use variable data
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2

Overview

for text and bar codes combined with recall of stored receipt formats. ZPL's Page Mode
printing system design speeds printing and minimizes printer to host communications.

ZPL isaso aprinter control language. ZPL control functionsinclude print darkness and speed,
localization (code pages, status printout language, etc.), kiosk modes (retract receipt, variable
page length support, etc.), and error reporting options to list afew. ZPL hasimmediate action
print control functions like reprinting the last receipt, feeding media, cut media (full and
partial), retract media, sending or printing various printer status reports (printer settings,
memory usage, errors, etc.), and printer reset to list afew. ZPL for kiosk printersincludes
additional media handling features for the un-attended printing and media handling not
normally needed for other more traditional ZPL based printing tasks and uses.

The early model Zebrakiosk printer and some new printer designs utilize KPL programming
language for Zebra kiosk printers. KPL is primarily aline printing language (similar to Esc
POS) with an ability to print in a Page Mode. Each element is sent and printed immediately in
the order it is received. When printing in page mode, the image is assembled in memory and
then printed. The Zebra KPL based kiosk printers have fewer features, text capabilities, and
bar codes; as well as less memory and raw computing power than their ZPL based printer
counterpart. A KPL cross-reference to functionally equivalent ZPL commandsisincluded to
help with conversion of legacy KPL kiosk printer installations to the feature rich ZPL printer.

Zebra ZPL Software Integration Tools

Zebra has avariety of tools designed aid the first time user to the experienced professional
with Zebra printers. These applications and utilities are part of the Zebra Designer suite.

Zebra Setup Utility (ZSU) — ZSU installs the Windows driver and integrates a printer
installation wizard. ZSU printer configuration tool.

Zebra Designer Windows Driver — The ZD (Zebra designer) Windows driver allows
Windows applications to print directly to the printer and configure the printer behaviors and
settings. The driver also includes avariety of features to aid the devel oper, such as, command
line programming, kiosk settings, printer configuration export and import, etc.

Zebra Designer — A Windows based receipt/label design and layout application. Zebra
Designer includes WY SIWY G receipt/label layout with simulated bar codes. Most printer
features and functions can be set and controlled with this application. Zebra Designer also
helpsyou create printer ready ACSII based ZPL code so you can fine tune your kiosk solution
before integrating it into your kiosk application.

ZebraNet Bridge — An printer management tool used to configure printers. It includes font
and graphic import tools, and printer configuration cloning tools.

ZDownloader — This utility downloads files and firmware to 1-99 printers connected via
local computer interfaces (USB and serial for the ZPL |1, and other Zebra ZPL printer with
Ethernet or parallel interfaces). ZDownloader also activates the ZBI 2.0 (ZebraBasic
Interpreter) option. ZBI is not covered by this guide and has its own SDK (software

devel opment kit).

Swiss 721 TrueType Font — The kiosk printer has the Swiss 721 font pre-loaded in your
printer to provide ‘Western European’ language support. Download the font from the Zebra
Web site and install on your PC to use with Zebra Designer receipts.

P1026208-001
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ZPL Programming Development Process

ZPL Programming Development Process

The Zebra printers, applications and utilities support rapid integration of ZPL programming
code into your kiosk applications and system. By using the Zebra Designer suite, printer
documentation and utilities; printer receipts and controls can be coded by the Zebra Designer
application for copying or use as pre-programmed ZPL command files. The ZPL program files
created by Zebra Designer store all dataas raw or encoded ASCI| text for al receipt objects
(text, bar codes, and graphics). The ZPL program file can contain programmed code for a
receipt, controls, and functions. This allows the kiosk software integrator to easily modify the

properly structured ZPL created by Zebra Designer for use or re-use.

Download Latest Kiosk
Printer Software Tools,
Documents, and Firmware

A

Print the Receipt to ZPL
Programming Code File
(Use this file to test in kiosk
system application)

Setup Development
System and Printer with
Download of latest printer
Firmware and Software
Tools

4

Explore the Receipt’s
ZPL File to Identify
Objects for Loading into
Printer Memory for Rapid
Recall and Re-use

Develop Prototype
Receipt
(Using Zebra Designer)

Extract Any ASCII Encoded
Graphics and Store For
Recall

Modify Receipt Handling
Kiosk Printer Behaviors

v

Install Any Non-Resident
Fonts into the printer with
Zebra Designer Font
Manager

v

Modify Prototype Receipt to
Use the New Resident
Objects
(Fonts and Graphics)

A

Separate Prototype ZPL
Configuration Code From
Receipt Code

A

Fine Tune ZPL Code Files
- Add Commenting
- Add Features Not
Supported by ZD
- Optimize ZPL code

Create Printer Configuration
file to clone printers
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Get Updated Software and Documentation

Get Updated Software and Documentation

It is recommended that you always get the latest software, firmware and documentation
available at the start of your software devel opment process. Save these files for future
reference and system support.

Go to the ZebraWeb siteat  www.zebra.com. Download the latest version of the following
items for this ZPL kiosk printer:

Zebra Designer Windows driver for your kiosk printer

Zebra Designer software

ZDownloader utility

Kiosk printer firmware - latest version (even if it isthe same as installed in the printer).
Documentation

e ZPL Programmer’s Guide. Note - only use the ZPL Programmers Guide (and
addendum if listed) from the printer’s documentation on the Zebra Web site to help
ensure

o ZebraDesigner Users Guide - English only

» ZebraDesigner Font Manager Users Guide - English only

* Thelatest version of the printer’s Hardware Integrator Guide

» Thelatest version of the printer’s Software Integrator Guide (this guide)
ZebraNet Bridge software

» ZebraNet Bridge Users Guide - English only

Swiss 721 Unicode TrueType Font (Free for use in Zebraprinters) - Download thisfile set
toinstal it into the Windows Font directory for access by ZD and your project backup
data.

Optional Asian Printer Fonts for purchase - Documentation
» Simplified and Traditional Chinese

o Japanese - JIS and Shift-JI'S mappings

» Korea

e Thai
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Text Editors

Text Editors

Many word processors or atext editors are capable of creating ASCII files can be used to
create ZPL printer programming files. However, for other encodings such as Unicode, arobust
editor to mix the ASCII and raw data needed to support multiple character encoding methods.

A useful tool to find and insert individual characters or glyphsinto text is Microsoft’s
Windows accessory Character Map tool. In the Advanced display mode, the Character Map
displays the characters name, keyboard input method encoding, Unicode encoding and
hexadecimal code.

ZPL Program Files

ZPL printer command files should not be combined with any of the other programming
languages that the printer is capable of recognizing and processing.

Important » These are important points to note when using ZPL and SGD commands:
e ZPL and SGD commands should be sent to the printer as separate files.

« Certain settings can be controlled by both ZPL and SGD. Configuration changes made in
ZPL can affect configuration changes made in SGD.
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Text Editors
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2

Development System

This section describes the process of updating a Windows based kiosk system or your
Windows based software development PC for rapid receipt prototyping and ZPL code
devel opment.

The process for setting up your kiosk printer’s software development is organized to bring the
system up in functional stages. Thiswill minimize setup issues and save development time.

3/25/10 ZPL Il Software Integrators Guide for Kiosk Printers P1026208-001



|

Development System Setup Process Overview

Development System Setup Process Overview

P1026208-001

The process outlined below is ahigh level view of the of the steps needed to setup the
devel opment test system. It assumes that you have reviewed the kiosk printer’s Hardware
Installation guide to familiarize you with the printer’s operation and systems requirements to

operate properly.

Select
Development
Media

!

Install the Media
Guide matching

Download
Documents,
Software and

Firmware

Install Printer

‘

Attach the Printer
to the

the selected media

development
Windows PC

v

Load Media

'

Install
ZDownloader
Utility

!

Update
Firmware
(if needed)

Make a test print
to verify
printer operation

Make a test print
to verify PC to
printer operation

Establishes common

level of printer functionality
for kiosk printer deployment

Software and
Drivers

Load ZebraNet Bridge and
| |Zebra Designer without Font
Manager, then the Windows
Driver with Font Manager

!

Install the
Swiss 721 in the
Windows Font
Folder

The Swiss 721 font is pre-
loaded in the factory. It

— provides Unicode character
sets needed to support
Pan-EMEA country languages

!

Run a Test Print

from the Windows
Driver

(close window)

I

Open Zebra
Designer and Print
Sample Label

Verifies printer
—— operation with
Windows applications

Verifies printer
operation with
Zebra Designer

and the kiosk printer

v

Begin
Development
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Setup the Development System Hardware

Setup the Development System Hardware

Programming the ZPL kiosk printer requires a basic familiarity with the kiosk printer to
develop ZPL code and code snippets that can be used in the kiosk’s application software.

Ideally the kiosk printer has been installed and mounted in a Windows based kiosk system asit
will be used. The Hardware Integrators Guide was used as reference and the printer is loaded
with mediaand ready to print.

To help you get up to speed as quickly as possible, hereis a check list of items that should be
done before continuing to create your first label.

» Review the Hardware Integrate's Guide to familiarize yourself with the printer’s
capabilities and features.

» Select your development media. Thistypically will be continuous roll receipt paper
media that matches the printer’s media guide’s width (see the Hardware Integrate's Guide
Introduction section for more details).

» Setup the printer using the printer’s Hardware Integrate's Guide’'s Operation section.

* Important Detail— Use the printer’s power supply accessory if your power supply
has not be tested and proven to operate with your printer.

* Important Detail — If you are using roll media, the roll must move smooth and
freely on the roll holder without binding (see Hardware Integrate's Guide's Printer
Overview section).

* Important Detail — If you are using the media Retract and Retain or Vertical
Presenter and mounting feature, the printer will need to be in the kiosk or mounted on
aplatform or a stand to use these features - see example below. Retracted media exits
below the printer.

» Print aPrinter Configuration Receipt using the printer’s Feed button and the ‘ Print a
Test Receipt’ procedure in the Operations Section of the Hardware Integrate's Guide. It is
used for reference and proof that the printer is functioning.

» Attach theprinter to a Windows based PC’s interface that is being used for ZPL
software development.
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Setup the Development System Hardware

Verify the Printer’'s Model Name and Firmware Version

Use the printed Printer Configuration Receipt to verify the printer’s model name and firmware

versions: Hardware (H/W) which is also know as Boot-block and ZPL Firmware (F/W).

Model Name —p»

(follows ZTC)

Firmware Verson

Hardware Version
(Boot-block)

PRINTER CONFIGURATION

Zobra T-chnolches
2TC K

20.0: . acsiauansnns DARKNESS
B IPS..cccvsnennans PRINT SPEED
FO00 s o vmwumnmsmbina TEAR_OFF
KIOSK .. o-uussansaas PRINT MODE
D10 ceunmanonannmwna CUT AMOUNT
008, .vrunwnmnncases CUT MARGI
EdECT . uminmmis simimims PRESENT TYPE
000..ssaassasasonss PRESENT TIMEOUT
000.civanainnuncons LOOP_LENG
D00 i 0u o avwamve wmini LENGTH ADDITION
HORIZONTAL......... ORIENTATI
VARIABLE LENGTH.... MEDIA TYPE
ARK....ooasvensnes ENSOR TYPE
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Setup the Development System Hardware

Update the Printer’'s Firmware

The printer firmware version should be the latest available and it should be saved with therest
of the printers software and documentation.

1.

2.

10.

Install the ZDownloader utility.

After itisinstalled, it can be opened from the Windows Start Menu. Select
Programs>Zebal ink> Firmwar e Downloader >Firmwar e Downloader.

. With the ZDdownl oader (Firmware Downloader) open and the printer connected to the

PC, select the Printer pull-down menu and chose Auto-detect. Once the printer has been
detected, it will show up in the printerslist.

If the serial port is being used, the PC’s serial port must be configured to allow proper
communication first. See the Serial Communications in the Operations section of the
Hardware Integrator Guide for more details.

. Select the printer (click on it) from the printer list displayed in the main utility screen.

Select the Printer pulldown menu and chose Print ZPL Test Page. This verifiesthe print
system’s interface communications (the PC and the kiosk printer).

Check the printer’s firmware versions from Printer Configuration Receipt printout.

. Continue this procedureif the F/W or H/W versions are lower than the printer’s master

version loaded from the Zebra Web site.

. To download printer firmware, select the File pulldown menu and chose Select

Firmwar e File. In the open dialog window, browse to the downloaded firmware file and
select it.

. Select the printer (click on it) from the printer list again if necessary. Select the Printer

pulldown menu and chose Download To Selected. The printer’s download status will
display progress. When the download has finished, the printer will automatically reboot
and take several minute to configure and install the firmware.

. Verify that the printer’s Status light is solid green (Ready) or flashing green (Pause). Press

the Feed button twice to verify the printer has basic functions. See the Hardware
Integrators Guide's Troubleshooting section if the printer is not functioning or has other
Status light conditions displayed.

. Select the Printer pulldown menu and chose Auto-detect. Serial Port: If you are using

the serial port and not using the printer’s default communication settings, then the
printer’s or PC’s serial port may need to be reset to resume communication.

Print the Printer Configuration Receipt with Printer >Print ZPL Test Page menu
selection to verify the new firmware has installed correctly.
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Setup the Development System Hardware

Installing the Zebra Designer Suite and Printer Utilities

Each of the Zebra Designer suite applications include a copy of the Windows printer driver.
Zebra Designer (ZD), the ZD Windows driver and ZebraNet Bridge. All come with a Font
Manager. The ZD Windows driver will typically contain the most up to date files of these
programs and should be loaded | ast.

L oad the software in this order for the best results and the most up to date printer support.
» ZebraNet Bridge (includes robust font manager and graphics import tools)
o ZebraDesigner - Do not load the ZD Font Manager
e ZD Windows Driver for this kiosk printer - Do not load the ZD Font Manager

Verify Zebra Designer Suite and Printer Utilities Operation

Each program should be run to verify that they have installed correctly. Print a Windows test
print during the installation process or run the application and print a receipt. The printer
should be recognized by the application.

Install Swiss 721 Font and Project Selected Fonts in the PC

Go to the Windows® Control Panel window and open Fonts. Copy the Swiss 721 TrueType
font (tt0003m_.ttf) into the Fonts folder. Repeat this process for al the project fonts not
aready installed on the test system.

In your project storage folder, rename the font from tt0003m_.ttf to TTOOOM _.TTF. The font
will now be in the same state as it will be used and displayed in printer directory listings. ZPL
commands like upper-case text in the ZPL code. Text/Data does not need to be capitalized.

Copy al of the project selected fonts into the project storage folder. Repeat this capitalization
process for al the project fontsin this directory.

Important « ZPL treats OpenType and TrueType fonts slightly different. The OpenType
fonts support Unicode character mapping. OpenType fonts can have many different file
extensionsincluding TTF, TTE, TTC, and the expected OTF. Windows® recognizes
OpenType fonts and assigns the Opentype icon to the font, A big letter ‘O’. TrueType fonts
also have an file extension of TTF, but Windows® assigns the TrueType fileicon, two letter
‘T” over lapped.
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Prototype Receipt

This section takes you through the process of laying out a prototype receipt for use with your
Zebrakiosk printer. ZebraDesigner and the kiosk printer’s Windows driver are used to control,
configure and layout prototype receipts.
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Zebra Designer Overview

Zebra Designer Overview

Zebra Designer has many features in common with other Windows based graphics and page
layout programs.

ZD hasa WY SIWY G display of receipt/label.

It supports Text with Windows system and Zebra printer resident fonts. Text controls
include font size, bold, italics and underline (if they are supported by the selected font
set), aswell as, text left, right and center justification.

Simple graphics are supported with line (actually a ZPL rectangle), rectangle, and
ellipse. Diagonal lines and true circles are not supported by ZD and need to be added
manually later, if desired.

L ogo graphics are supported with a Picture tool to import (additional graphic formats
not native to the printer), convert, scale and dither graphics.

Zebra kiosk printer resident Bar Codes. The ZD bar code tool includes options for
auto check digit, scaling, human readabl e text, and quite zones (displayed in the bar
code object but does not print).

Displaysa‘printer resident icon’ on each receipt objects that do not require
downloading to printer memory to print.

Object to object alignment.
Objects change color on the display if they extend beyond the receipt’s print area.

Zebra Designer also includes features that are not supported by ZPL kiosk printers because the
printer option is not available with kiosk printers or the kiosk user does not have direct input
access to the printer.

Time and Date - RTC (Real Time Clock) option

Serialized Data (counters) should not normally be used. The count is storedin DRAM
and islost when athe printer is reset, power islost, or by other printer control
commands that clear temporary memory.

Prompted user datainput. Thisis ZPL feature typicaly is used with wedge device
(ZebraKDU, bar code scanner, keyboard, keypad, etc.).viaa standard Zebra printer’s
serial port. Use your kiosk application to prompt the user instead.

Variable Data should not be used for prototype receipt design. Variable data can easily
be added to stored recei pt format or concatenated into the ZPL code sent to the printer
by the kiosk application.

Kiosk printers are direct thermal printers only at this date. Most direct thermal prints
on the media as black print. Other colors are available upon request, including our
new 1Q Color media. See the ZipZebra Web site for more information and ordering
high quality Zebra media at www.zipzebra.com.
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Before Designing the Receipt ...

Before Designing the Receipt ...

Receipt (or label) design can be accomplished quickly when all the basic design elements have
been pre-defined and mocked up prior to laying out the receipt in Zebra Designer. Thiswill
allow the receipt objectsto be added in the most efficient manner and result in fewer iterations
prior to design approval.

Here are some of the typical issues and items that should be addressed prior to beginning
receipt layout:

Dimensions. Determine the mediawidth and typical length of the printed areafrom a
sketch or mock-up generated in some other program (e.g. Word, Photoshop,
Powerpoint, Paint, etc.). The sketch or mocked-up receipt should include al the
design elements.

Media Type: Continuous roll mediais the typical media used by the kiosk printer. In
some cases, pre-printed mediaisrequired. The printer supports black mark (on back
side of the) mediato synchronize the pre-printed content with on demand printing.
Note: If Fan-Fold media is used, the media must have black marks to synchronize the
printer to the folds (for proper media cutting).

Bar Code(s): If bar codes are part of the receipt design, then abar code format that
meets the clients needs, industry, and scanning equipment should be defined prior to
laying out the receipt. Bar codes can have unique character usage, minimum size and
guite-zone (blank space) requirements.

Logo Graphics: Collect logo graphics and pre-load them into the software
development system. The Zebra supplied software and utilities can help converting
the graphics for import into the printer as 203 dpi Black and White (B/W) graphics.
See the two tables on the following pages for more information on supported graphics
formats.

Fontsand Language Support: Install identified fontsin the devel opment system for
access by Zebra Designer. The client or project requirements may define font type
(sans or sans serif), language, region, and encoding method (Unicode, code page,
double byte fonts, etc.) for text. Collect the identified fontsin the project archive with
the documentation, software, etc. for later.

Text/Data Fields: Identify the number and set of characters (alphanumeric, alpha
only, numeric only, specia glyphs or characters, etc.) in each block text or barcode
field. Note: Text/Data, fonts and language support combine to generate the visible
printed text or bar code encoding.

Capitalize Filenames of Your Pre-Selected Font and Graphic (L ogo) Files:
ZPL storesfiles with upper and lower case filenames as upper case. ZPL will not
recall stored graphics or fonts with lower case characters.

Auto Selected Print Widths for the KR403 Printer

Media Guide Maximum Print Width Allowed

58 mm and 60 mm guide | 58 mm = 464 pixels maximum

80 mm and 82.5 guide 80 mm = 640 pixels maximum

Note: For other printer models, see its Hardware Integrators or User’s Guides.
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Before Designing the Receipt ...

ZPL Kiosk Printer Supported Black and White (B/W) Graphics Formats

File extension

Graphics type

BMP Windows Bitmap

PCX Paintbrush

PNG Portable Network Graphics
GRF Raw Bitmap

These can be directly loaded into the printer using ZPL programming and do not need to be
converted by special utilities or Zebra Designer.

Zebra Designer Supported Graphics Formats

File extension

Graphics type

BMP, DIB, RLE Windows Bitmap

GIF CompuServer Bitmap

JPG, JPEG, JPE JPEG Bitmap

TIFF, TIF, FAX, G3N, G3F | TIFF Bitmap

PNG Portable Network Graphics
WME Windows Metafile

EMF Enhanced Windows Metéfile
ICO Windows Icon

CUR Windows Cursor

TGA, TARGA, VDA, ICB,
VST, PIX

Targa Bitmap

PXM, PPM, PGM, PBM

Portable Pixmap, GreyMap, BitMap

JP2 JPEG2000
J2K, JPC JPEG2000 Code Stream
PCX Paintbrush

Zebra Designer imports and convertsthe graphic file datainto aB/W bitmap format. Dithering

can be applied to color or greyscale graphics to improve visual appearance if desired.

P1026208-001

ZPL Il Software Integrators Guide for Kiosk Printers

3/25/10



Designing the Prototype Receipt

Designing the Prototype Receipt

Begin Designing
Prototype Receipt
using Zebra
Designer

Import Logo

New Receipt: Printer Properties

Select your media (Stocks)

Set Receipt/Label Options

- Paper Format (mm -recommended)
- Set Media Width and Length only

Import Graphic using Picture Tool
- Position Graphic on Receipt
- Right Click -Select Properties

Graphics First

- See Fit’ pull-down menu in upper right corner
to scale graphic

Test Fail

Logo Print >———»  Graphic(s):

Quality

Pass

A 4

Poor or Distorted

Modify Graphics

Ladder Bar Code

Adjust Print Reduce Print

Add Line Graphics

» Add Bar Code(s)

Speed Speed to 3 ips

(76.2 mm/s)
Only using
Picket Fence
Bar Code
Orientations
y
1. Use ZEBRA 0 font, the Unicode Swiss
721 fonts for Pan-EMEA character sets,
Add Text or another TrueType Fonts for the most

(Fixed Fields only) design flexibility
2. Variable Text and Serialized data should

be added by kiosk application only.

Print Is Not Clear.

Poor Adjust Size or Hint; Adjust Size in small increments of
Change Font or 1/10 pt while checking printed quality.
Font Style.
Good
) ) Hint: The kiosk printer has a variable length
Adjust Receipt mode to automatically print objects that
Length to Match .
Typical Label extend beyond the end of the set receipt
length up to the maximum receipt length
y
Test Print and
Save Receipt

Phase 1
Complete
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Designing the Prototype Receipt

It is recommended that you use a sketch or mock-up to do your first receipt design. Thiswill
allow you to move through this tutorial with aminimum of delays and backtracking. L ater, as
you have become more familiar with Zebra Designer and the details associated with
implementing the various receipt objects (bar codes, graphics, fonts and localized text), you
can easily adjust this process to meet your needs and personal preferences.

If your design includes multiple receipts with different receipt designs, then each design
should be created as separate prototype receipt. Combining receipt formats (designs) will be
covered in Setting Printer Behaviors on page 25.

Please reference the Zebra Designer (ZD) and ZD Font Manager user’s guides for more
detailed descriptions and procedures. Note: These manuals cover printer options, option
implementations and features not supported by ZPL kiosk printers.

Start with a new (blank) receipt

1. Open Zebra Designer.
2. Select ‘Createa new label’ (receipt) in the Welcome Wizard window.

3. Select the Printer (ZDesigner KR403 (or another ZPL kiosk printer model) from the pull-
down menu in the ‘ Label Setup Wizard' (receipt setup) - ‘ Select Printer’ window.
Click ‘Next’ when done.

4. The next window of the ‘Label Setup Wizard' alows the selection of predefined media.
Click ‘Next’ (typical) or select the predefined media installed in the printer and then
Click *Next'.

5. From the ‘L abel Setup Wizard’'s - Paper Size’ window, un-Click the *Automatic
Sizing’ check box and leavethe ‘Paper Size' - User Defined pull-down menu selection.
If you know the specific media s part number that isinstalled in the printer, then check for
the media number in the pull-down menu list.

6. Set the M edia Width. See the printer's Hardware Integrator Guide or the Auto Selected
Print Widths for the KR403 Printer on page 15. Note: 1inch = 25.4 mm

7. Set the Media Length and Click ‘Next’ to continue.

8. Set thereceipt’sprinting Orientation and Print Direction in the ‘Label Layout’
window. Click ‘Next’ to continue.

9. Inthe‘Label Dimensions window, set the Top Margin and Left Margin if needed.
Do Not Set Rows and Columns.

10. Recommended setting: Change the ‘Unit of Measure to ‘dot’ to simplify visualizing
ZPL receipt objects positioning later and allow smallest measure and increment of change
to be used. Click ‘Finish’ to continue. Note: 8 dots= 1 mmwith 203 dpi printers.

Prep Store Object Areain Printer

If your printer has had prior use, there maybe stored objects in your development printer. Use
the printer Tools>>Printer Configuration fly-out menu at the top of the ZDesiger window to
access memory management tools for Stored Formats, Graphics and Downloaded Fonts.
Delete all un-needed objects to maximize available printer memory.
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Designing the Prototype Receipt

Receipt Layout Settings and Features

Zebra Designer includes features to assist you in your design effort.

Object Size and Placement: Rulers, Units of Measure (toggle top left corner of
rulers to change measure), Grid, Snap to Grid, X:Y cursor tracking (bottom bar bel ow
layout) are all available to help you position objects.

Object Type: Zebra Designer uses a printer symbol to show if an object is a printer
resident feature accessed by ZPL programming.

» The printer resident icon will display in the object’s lower right corner if the
object islarger than the icon. Lines are printer objects and typically do not
display thisicon because they are too narrow to display the icon.

Printer Resident Object Icon

i

Object Properties. By selecting objects and then Right Clicking an object’s
properties, settings can be accessed and adjusted.

* Lineand the Inverse (reverse video) do not have right-click accessible object
properties.

» Rectangle and Ellipse propertiesinclude an option to convert them to raw B/W
bitmap graphics. Thisis not recommended.

Object Warning Feature: Objects that extend outside of the receipt’s printable area
will turnred or if it isalogo graphic, it will have a red outline as a warning. Objects
outside of this printable area may not print or print incorrectly. To see an example of
this, open the Zebra Designer Sample receipt (Iabel). The line below the word
‘Sample’ extends off of the right side of the printable area when using the KR403
kiosk printer.

Object Alignment and Rotation (Design Toolbar): You can apply rotation to objects
in 90 degree increments or align to other objects.

Font Objects: The printer supports TrueType and Zebra printer resident fonts. The
Text toolbar controls the display of fonts in the Fonts select one or the other, or both.
The Text toolbar controls the display of fonts available for selection and use.

» TrueType fonts have ablue 'TT' symbol text (like most Windows programs).

* Printer resident fonts have ared 'T' with a printer as a symbol. Text objectsin the
receipt layout using printer resident fonts have the 'Printer Resident' icon and
have the word 'Zebra proceeding the font letter, number or name.

» By default, the kiosk printer has several resident san serif bitmap fonts and one
scalable font (Font O - 'zero') that the printer rasterizes on-the-fly.
Swiss 721 TrueType Latin-1 font for “Western European” languagesis also
pre-loaded.

Image Area: Theimage areais amarked by ared outline box of the ZDesigner
receipt print area minus the top, bottom, left and right margins. In some instances,
ZDesigner may interact with objects that extend outside of the image areato print
within the image area.
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Designing the Prototype Receipt

Add Logo Graphics

Zebra Designer has arobust graphic import tool. The tool is designed to import several
common color, greyscale, and B/W (black and white) bitmap formats, as well as, two
Windows vector graphic formats (WMF and .EMF). The original image that you will be
importing will be re-imaged to a 203 dpi B/W bitmap graphic.

For best import results, the image should be at least 2 times the size (406 dpi) or greater to get
the best results or use one the scalable vector formats.

You may haveto try several timesto achieve the desired results. If the quality is not
acceptabl e, then the graphic may need to be reproduced or edited with a bitmap editor such as,
Windows Paint accessory, Adobe Photoshop, Corel’s Photo-Paint, etc. or avector graphics
editor such as Adobe Illustrator or Corel Draw. The logo graphic should be exported as a 203
dpi B/W bitmap graphic in one of the printer’s supported graphics formats. ZPL Kiosk Printer
Supported Black and White (B/W) Graphics Formats on page 16.

Placing a L ogo Graphic
1. Click on the Picturein the left side tool bar.

2. Click the mouse pointer where you want the graphic to be placed. A ‘open graphicsfile
dialog browser window will open.

3. Browseto your graphic file folder and select your graphic.
4. The graphic will now bein the receipt layout.
5. Click and drag the graphic to where you want it placed.

6. Click on the graphic to select it. Click and pull on acorner handle (small black box on the
graphic selection box) to scale the image. Use Ctrl-Z to Undo changes. Select the graphic
and pull on the side handle to distort the image. Undo changes.

[y Select E: O C R PR |E'|:|
B Text - &
Bar code = l I =
ﬁ Picture B o
[ Rectangle ot
o Line v ﬂ
() Ellpse: il
E Irwerse J%
51 (EAN.UCC) - -
Linear "l
2D = 1
@51 DataBar Linear =
351 Databiar Composite =

Ml
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7.

8.

9.

Designing the Prototype Receipt

Place the graphic and scaleto fit your design concept by grabbing the graphics corner
handles. Avoid distorting the image specially if you are using bitmap graphics. Vector
graphics can be distorted with reducing the image quality, but visually the customers eye
may notice the altered shape.

Repeat this process as necessary for al 1ogo graphics.

Global Setting for Logo Graphics processing:

Add Bar Code(s)

1.

8.

Select your pre-identified bar code format from the one of the five bar code on the lower
half of the left side tool bar. Common bar codes are Code 39, Code 128, Interleaved 2 of 5,
EAN and UPC codes. For this exercise, Code 128 will be used. Bar codes can easily be
changed later in the prototype receipt design or in ZPL receipt code. Size and shape will
vary with the bar code symbol ogy.

. With the selection made (Linear>>Code 128), click the mouse pointer where you want the

bar codeto be placed. A ‘Bar Code Wizard’ dialog window will open.

. Select the ‘ Fixed Bar Code Data’ radio button. Do not select variable data.

. Enter temporary data as a place holder (example: 1234567890). Only valid data can be

entered. Later, when you are modifying and using bar codes in your receipt’s design and
kiosk application, then thiswill be an important area of consideration.

. Click Finish. Note some other bar codes are more complicated and may include additional

‘Bar Code Wizard' screensto completely configure the bar code parameters. The bar code
isnow displayed in a‘picket fence orientation’ in the receipt layout.

. Click on the bar code and move to the desired location.

. Click on the bar code and right click. Select ‘Bar Code Properties'.

Edit Bar Code RIx
General | Check Digit | Human Feadabls | Details
Available bar codes:
% GST[EANUCT] | Svmbol height 201 mm
= Lingar
Fioyal Mail Bar Marrow bar width 4 = [dot)
Codabar .
Codel28 RED
Codel28:4
Code1288
Code128C
Codel128 Phan
Code-32
Code-33
Code-33 full A5 | Base obisct width (il 20 123456
Code-33 T OF ) | 1 mil = 141000 inch
< > [ Print bar code as a graphic bl gtz
Ok ] [ Lancel ] [ Help

From the General tab: You can set the bar codes height down to the minimum allowed for
the selected bar code. For best results, do not set the ‘Narrow bar width' to lessthan 2
dots. Do not set the ‘Print bar code as graphic’ check box.
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Designing the Prototype Receipt

9.

10.

11.

12.

From the Check Digit tab: If your selected bar code includes a data‘ Check Digit’, then
this should be set to allow the printer to * Auto generate the check digit’.

From the ‘Human Readable’ tab: You control how text is displayed with bar code
symbol ogies that support human readabl e text.

From the ‘Details tab: Set the ‘Include quiet zones' check box. Thisincreases the bar
code object outlines size in the receipt layout to include the symbology’s proscribed gap
between other printed objects that may interfere with scanning a bar code. The other
feature on this page should normally be setin ZPL code and in data delivered to the printer
when the application is deployed.

Repeat this process as necessary for al required bar codes.

Add Simple Line Graphics

Adding Rectangles, Lines and Ellipsesis simple process. Once these objects have been added
to the prototype design they can easily be manipulated with ZLP to the level of a single dot.

1.

Linesand Filled Rectangles: Click on the Linetool in the left side tool bar. Place the
mouse pointer where you want aline to start and click and drag it to the desired length and
release. Lineswill only draw in 90 degree increments (0. 90,180, 270 degrees). Diagonal
lines can be added later when your design has been completed (less the diagonal lines) by
hard coding them with ZPL.

. Adjusting Linesand Creating Filled Rectangles: Click on the line graphic to select,

move or change shape the lines shape. The line graphic will have the corner handles for
you to grab and change its shape. If you drag the handle to make the line thickness wide,
the * Printer Resident Icon’ display asit does on other line simple line graphics objects.
Additional side handles will appear to allow you to make changesto the line or rectangle
in one plane.

. Rectangle (Hollow): Click on the Rectangle tool in the left side tool bar. Place the mouse

pointer where you want the rectangle to start and click and drag it to the desired length and
width, and then release.

. Adjusting the Rectangles Border Line Thickness: Click on the rectangle graphic to

select it. Right click the mouse and select * Properties' . Change the side thickness as
desired. Change the * Unit of Measure’ in the Label Setup Wizard' to ‘dots to get the
smallest change increment.If you decide to use the * Rounded Rectangle’ option to have
rectangle with rounded corners, then ZDesigner will convert it into a bitmap graphic and
can not have it's size or features adjusted later with ZPL code.

. Ellipses: Click on the Ellipse tool in the left side tool bar. Place the mouse pointer where

you want the Ellipse to start. Click and drag it to the desired length and width, and rel ease.

. Circles: Click on the Ellipse tool in the left side tool bar. Place the mouse pointer where

you want the Ellipse to start. Press and hold the Shift key down while clicking and
dragging it to the desired diameter, and then release.

. Adjusting the Ellipse/Circle Border Line Thicknessor Fill Solid: Click on the

rectangle graphic to select it. Right click the mouse and select ‘ Properties' . Change the
thickness as desired. Change the * Unit of Measure' in the Label Setup Wizard' to ‘dots to
get the smallest change increment. Do not choose ‘ Print as Graphic'.
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Designing the Prototype Receipt

Selecting Groups of Objects
Note: ZDesigner does not support grouping of objects into a single object.

1. Method 1: Click on the Select toal in the left side tool bar. Place the mouse pointer near
the top left corner of the object or group of objects and drag the cursor so that the selection
box touches each object you want to select.

2. Method 2: Hold the Shift key and click on the edges of the objects that you want to select.
De-Select object by clicking them a second time to toggle the selection of that object off.

Aligning Objects

1. With the desired objects selected, click on the appropriate Alignment tool iconin theright
side tool bar (or right click and select Align). Ctrl-Z will undo the change.

Rotating Objects

1. With the desired objects selected, click on the appropriate Rotation tool icon (a circular
dotted line arrow) in the right side tool bar. Ctrl-Z will undo the change. The object or
group of selected object will rotate counter -clockwise in 90 degree increments (0. 90,180,
270 degrees). Ctrl-Z will undo the change.

Adding Text

1. Click onthe Text tool in the left side tool bar. Select Fixed Text only. Place the mouse
pointer where you want the text to start. A Text Wizard dialog window will open.

2. Typethetext into the ‘Content - Fixed Text’ scroll box. You can Cut’ n’ Paste text from
other Windows programs. Click ‘Finish” when through.

3. With the text still selected, you may want to change the Font and Font size. It is
recommended that you use (where possible) one of the resident scalable such as Zebra 0
Font or the pre-loaded Zebra Swiss 721 font.

4. If thetextisredinthelayout, it will truncate the text. Double click on the text and add line
breaks (carriage returns and/or line feeds) to fix the text into the printable area on the
receipt. Click Finish again and verify that the text is now black and fits on the receipt.

Note: ZPL has text options that utilize Word-Wrapping and hyphenation that are not
supported by this procedure. Thisisonly for proof of concept and pre-coding the basic
layout in ZPL for fine tuning later when you are integrating the receipt design into your
kiosk application.

Logo Graphic Processing Settings

1. ZDesigner includes a graphics processing setting that is intended for use with color and
greyscal e graphics imported into your receipt. By default, it is set to have a‘ smooth’
dithering. Open the ‘File’ menu at the top left corner of the ZebraDesigner window and
select ‘ Printer Setting ...".

2. Select the ZDesigner Printer Properties window’s Dithering tab. Change the setting to
noneif you are only using B/W bitmap graphics otherwise print to test for the best setting.
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Designing the Prototype Receipt

Reviewing and Optimizing Your Prototype Receipt Design

To finalize the receipt’s prototype, here isaquick check list of areas that can be optimized
(here within ZDesigner). These design suggestions will help conserve printer memory, speed
data transfer and printing, and help you convert your ZDesigner receipt to a ZPL application
delivered receipt.

Reduce the number of fonts and font sizes where possible.

Use printer resident scalable fonts (typically Zebra Font 0) or the pre-loaded Swiss
721 font.

Use Zebra Font A for the smallest text with the best visual quality of small text.
Note this font does not support as many character or character encoding methods
(code pages, Unicode, etc.).

Align graphic objects with a preference to the left side for coding purposes.

Create multiple versions of the ZDesigner receipt for typical receipt length, maximum
receipt length (i.e. instance lists), and different dithering settings when using non B/W
bitmaps.

You are now ready to proceed to configuring your kiosk printer’s media handling behaviors.

P1026208-001
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Setting Printer Behaviors

This section describes how to use ZebraDesigner Windows driver to set and controls for most
kiosk printer behaviors when printing, presenting, retracting and cutting the receipt. See the
kiosk printer’s Hardware I ntegrators Guide for a complete description of the unique printer
behaviors your printer is capable of performing.

3/25/10 ZPL Il Software Integrators Guide for Kiosk Printers P1026208-001



26

Overview

Overview

The ZebraDesigner Windows driver is the primary method used to make printer configuration
changes to the prototype receipt in development. The ZebraDesigner (ZD) Windows driver
interacts with the ZebraDesigner (ZebraDesigner areceipt and label design application) to
print receipts. ZebraDesigner provides an optional printing method - print to file. The print file
isZPL code that can be sent to the development print or another similarly configured printer to
recreate that prototype receipt.

ZPL printer configuration features can be modified from the default printer settingsviathe ZD
Windows driver. Changes made in the driver are reflected immediately in the next ZPL print
file that is printed.

The ZPL print file code is broken into to two groups (if external fonts and graphics are not
used): Format and Configuration commands that remain constant from print job to print job,
and those Format commands that are needed to print a receipt design (and handle media)
during printing. Most of the Format and Configuration control commands are saved to the
printer in thisfirst print format group of the ZPL print file. Note that some commands can be
part of either group when you begin to program and modify ZPL.

The ZD Windows driver’s primary printer configuration pages (tab windows) are covered here
with referencesto the ZPL commands. If it does not have aZPL command associated withitin
ZebraDesigner, then the ZebraDesigner layout control noted. Each page referenced in the
chapter modifies either the Format and Configuration control commands or the Print Format
commands.

The two Windows driver pages that modify and add to the Format and Configuration control
commands have a simple check box to select the printer settings or use the driver's. A check
box in the top left corner of the pagesto ‘Use Printer Settings...” is on the 'Advanced Settings
and 'Other’ driver pages.

Access the ZD Windows driver from ZebraDesigner by opening the ‘File' pull-down menu
and selecting * Printer Settings...".

Windows Driver Limitations

The Windows driver for Zebrakiosk printers supports the most common printer behaviors. All
commands and printer configurations are not supported. This driver only supports kiosk
printer media handling which is set by the "MMK - see the Print Mode command in the ZPL
Programmers manual for your kiosk printer for more details. It does not support the Rewind (a
more descriptive term would be ‘no rewind’) or Cutter Print Modes a so supported by the
kiosk printer and are typically used for label printing.
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Printer Settings - Tools Tab

Printer Settings - Tools Tab

Thistab in the ZD Windows driver controls the printer’s mounting orientation (horizontal -
default or vertical), preparing the printer for use (restore factory defaults and printer reset to
clear settings), print status receipts, send commandsto the printer, and communications
diagnostic mode.

& 7Designer KR403 Properties

Stocks Frinter Memory Command Fonts Stocks Frinter Memory Command Fonts
Options Advanced Setup Dithering Options Advanced Setup Dithering
Custom Commands Import/E xport settings Tools About Custom Commands Import/E xport settings Tools About

Printer Commands Printer Commands
Command type: Command name: Command type: Command name:
. Calibrate media Action Feed one label
Pritit Clear Kiosk Preserter Pririt corfiguration label
Enter diagnostics mode W

Description Description

Setz orentation to vertical The Print Object List command iz used to print a label listing bar

_ & 7Designer KR403 Properties

Exit diagnostics mode

Load factory defaults

Fieset printer

Send command

Send file

Set Kiosk Orientation Horizontal
Sel Orientation Vertical

codes, objects stored in DR&M, or fonts. For bar codes, the list
shows the name of the bar code. For forts, the list shows the name
of the font and size. For objects stored in DRAM, the list shows the

[ Ok, H Cancel ][ Help ] [ Ok, H Cancel ][ Help ]

To use one of the Printer Command Tools, select aCommand Type (Action or Print group) and
then select a command from the Command Name list. Press the Send button on the bottom of
the driver’s tab window.

When you are beginning a new prototype receipt, it is always a good idea to restore
the printers default setting and then reset the printer (with this tab window).

If you are using Black Mark/Line media, the printer should be calibrated for this
mediatype. Use the Action - Send Command Tools selection to Send the printer the
following command line (a printer configuration format):

AXAMMNM, 0NJUSAXZ

Oncethe printer has been set to Black Mark/Line media mode (“MNM), the printer
needs to be calibrated to the black mark/line mediainstalled in the printer. Use the
Action-Calibrate Media Tools sel ection and Send. The printer will now measure the
media.

If you areusing the printer in one of thetwo non-kiosk modes, Rewind (*"MMR)
or Cutter ("MM C) M odes, then the printer needs to be re-configured. Use the
Action - Send Command Tools selection to Send the printer one of the following
command lines (a printer configuration format):

Cutter AXANMMCAIUSAXZ

Rewind AXANMMRANJIUSAXZ
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Printer Settings - Options Tab

Printer Settings - Options Tab

Thistab in the ZD Windows driver controls the label’s print area, including print speed and
darkness settings. Equivalent ZPL commands are shown on the left and described below.

& IDesigner KR403 Properties

2X

Stocks Frinter kMemory Command Fonts
Cuztom Commands Import/Ewport zettingz Tools Ahout
) Optiors Advanced Setup Dithering
Setti ngs Seltings
"PQOI 33 —— P Mo, 0f Copies:
’\PRp .y —P  Speed: 16524 | mmds
~SDn _> Darkness: 20 W
Stocks: User defined v
Paper Format Paper Fog
(2D settings) ﬁ\i‘h (%) partrait
() mm ) A ) landscap
~PO = £
inch [ motate 180
Receipt Size -
12
~PWa (image setting) —P  width a2 B0
~LLy P Height 100.00
SetsZD Print Area Unprintable Area
ALHX,y P Left 200 Top: 0.00
(top and left only) Right: 200 B ot 0.0
(Right and bottom set
in ZD only)
)4 l [ Cancel ] [ Help
Command Name Description
~PQ Print Quantity Controls number of receipts to be printed
PR Print Rate Sets the print speed - Default 152.4mm/s (max.)
~SD Set Darkness Sets darkness - Default 20 for kiosk printers
MU Set Units of Measure Sets Dots (default), Inch, Millimeters for ZPL
~PO Print Orientation Flips print image 180 degrees. Check this box for
printing in vertical mounting orientations.
NPW Print Width Sets width of image from Label (Receipt) Home
ALL Label Length Sets the length of the physical receipt.
The minimum receipt length is 70 mm
The printer in Black Mark/Line mode ignores
this setting but ZebraDesigner uses this value.
~LH Label Home Sets image offset from top left corner of receipt
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Printer Settings - Options Tab

Print Image Placement

The kiosk printer has many automatic and default settings that interact with the Windows
driver. The ZebraDesigner provides avisual depiction of most of the receipt’s dimensions and
the print imaging area as defined by the driver’s Options page. The printer’s maximum print
width (image area) is set by the media guide installed on the kiosk printer (i.e. see the kiosk
printer’s Hardware Integrator’s Guide or Auto Selected Print Widths for the KR403 Printer
on page 15).

The illustrations below show the effects of the settings made with the driver’s Options page
with basic receipt types - Continuous and Mark (black mark or line).

Paper transport Defaults to

0 d|reét|on Print Speed
[ | 152.4mm (6ips)
‘ Darkness: 20
- ———— == A
Label (Receipt) : I
Home (0,0) | Label
0° Rotation : | | (Receipt)
I o\l Length
|
|
™ Image
| g
| | \ Print
Area
Leading
Edge < » Label (Receipt)

Max. Default Home (0,0)
Print Width 180° Rotation

Paper transport
direction

Paper transport
direction

= =
§ §
0 i i
7 | ﬁ_ i
Label (Receipt)’|: | | Label (Receipt)’|: | [
Home (30,30) : | | Label Home (30,30) I [ Label
Rotation E | 1 | (Receipt) Rotation : : | (Receipt)
: : i 1| Length Sl l Length
| i : | :
: | |
o | | [
Leading i
Edge Imaged Area Printhead Width Image Area
No "PW or ALL change That Prints

When the print margin is adjusted via the Top and L eft Options page settings (*LH30,30), the
Right and Bottom settings on this page only adjust the setting within the ZebraDesigner page
layout. It sets the margin warning area for objects the extend beyond the desired print area
(they turn red in the ZebraDesigner design layout).
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Printer Settings - Advanced Setup Tab

Printer Settings - Advanced Setup Tab

Thistab in the ZD Windows driver controls basic ZPL media handling behaviors for ZPL

printers.

Figure 1 « Advanced Setup Tab Window

& 7Designer, KR403 Properties
Stocks Frinter kMemory Command Fonts
Custorn Commands Import/Export settings Tools About
Options Advanced Setup Dithering
TraCking Mode Tracking Mode
“MNa —_— ) ) Continuous () Mark Sensing
(Web not supported) (wieb Sensing {(3)ariable Length
Options Dptions
“LRa m— Hdirrertras 4>|:| Irverze
R —
“PMa Adjustment
Adjustment (N/A*) ___| e
ALTOOO Tear Off
~TAO000 Left Position
ALS000
[ Kiosk Settings ]
[ Otker ] [ Calibrate ]
I 0k, l [ Cancel ] [ Help ]
Command Name Description
AMN Media Tracking Specifies mediatype. Selects between Mark,
Continuous (fixed) and Variable (continuous).
The KR403 printer does not support Web
Sensing used with non-marked label media.
~LR Label Reverse Reverses the print of all overlapping objects
~PM Print Mirror Image Mirrors the complete image area when printing
ALS L abel Shift* Adjusts image offset left from image home
~TA Tear Adjust* Adjusts offset of the final resting (tear) location
ALT L abel Top* Adjusts image offset top from image home

* - These format controls are intended as fine tuning adjustments. They are set by the operator
to provide for minor differences in batches of mediaand printers.
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Printer Settings - Advanced Setup Tab - Other Settings

Printer Settings - Advanced Setup Tab - Other Settings

Thiswindow in the ZD Windows driver controls the non-kiosk printing post printing behavior
settings for batch printing. Backfeed and Pause are primarily used in Tear-Off (peel/dispense)

not supported by kiosk printers.

Recommended Setting: Check the * Use Printer Settings...” box and ignore this window.

Figure 2 « Advanced Setup Tab- Other Settings Window

Backfeed

~JSb (%) Mo backfeed (") Before printing
(set this to default) () Default settings () &fter printing
Pause (for non-kiosk modes) —Pp Fauze

/\PQ,p, ,0 (%) No Pause () &sfter Job
(for batch print) () After Label () Alter Interyal

P Eackieed

Recommendation: Do not set
Settings with in this box are
not covered in this guide.

Labeling Software Settings

[] 5afe graphics printing
Graphic Settings

[JUse ZIP compression
Cammands

[] Enable Passthiough kMode

Start zequence:

End zequence:
Control characters substitution

Farmnat & control prefises and delimiter: Standard "

Rifid Setup

Cloge

Command Name Description
~JS Change Backfeed Allows for the adjustment of therest point of the
Sequence cut edge of continuous media. Interacts with the
Cut Margin kiosk setting.
~PQ Print Quantity Controls print behaviors used in batch printing.
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Printer Settings - Advanced Setup Tab - Kiosk Settings

Printer Settings - Advanced Setup Tab - Kiosk Settings

Thistab in the ZD Windows driver control the label’s print area, including print speed and
darkness settings. It can be accessed from ZebraDesigner by opening the ‘File’ pull-down

menu and selecting ‘ Printer Settings ...’

Figure 3 « Advanced Setup Tab - Kiosk Settings Window

Kiosk Values Kiozk alues
AKV k4l b 77 .
Cut b argin: mm Presenter Loop Length: | 400.00 | mm
KV, ., .e - = -
Current Page ("KV, ,0,,) Curent Page
ACPa 1 Held — P () Clear Freserter
~KV,,,d, »@Dut Retract TimenD
New Page Mew Page
+(~CNa, "PNa)
~KV, ,C,, . — (%) Eject upon Mew Page »O Fectract upon Mew Page
»O Hold until Current Page Clearsd
Cut Mode Cut Mode
’\KVa/,\C,:,(l .€ APN () Cut per Docurmnent () Partial Cut per Page
+ a, a
( ) (%) Full Cut per Page IJnicut Armount; Q.00 T
~CNa,
Presenter Settings Prezenter Settings
~PLa Kiozk "W all Compensation; Q.00 i
N
PNa — & dditional Prezent Length: Q.00 i
Note: All referenced as
deviations from the "KV
defaults -"KV0,9,0,0,400
Command Name Description
KV Kiosk Values Controls the number of receipts to be printed
~CN Cut Now Causes the printer to cut mediain kiosk mode only
~CP Remove L abel Causes the printer to clear the presenter
PN Present Now Sets the distance the mediawill extend beyond the
kiosk wall in addition to the 50mm ‘presented’ for
receipt removal.
~PL Present Additiona Adds to the 50mm (min. present distance) and the
Length PN. It isintended for use as
ML Max. Label Length Sets max. receipt (and image) length
AMMK Print Mode Enables Kiosk Maode - check the Configuration
Status printout PRINT MODE = KIOSK
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Printer Settings - Advanced Setup Tab - Kiosk Settings

The table below shows the basic kiosk driver settings and associated kiosk commands aong
with changes from default settings of the printer. The starting kiosk settings are:

AXA~JISBAMMKAMNVAJUSAXZ [Set and Save - Backfeed Before, Kiosk Mode,
Variable L ength (continuous]

(Only send once to set basic configuration)
[Start receipt format]

XA

~KVv0,9,0,0,400

Imaging Parameters Here

[Kiosk Values command set to default]

[At minimum, one object is required in the image to print.]

ACN1 [Cut Now - Full Cut]
~PLOOO [Sets additional presented media for ~PL>0]
~PNO [Present Now - moves media to present position- after cut]
NXZ [End receipt format and print]
Table 1«
Current New Cut Mode Commands Description
Page Page Page(s) P

Hold Eject Full - 1pg. Default: Prints Page, Loops, Cut and Present

~Kv0,9,0,0,400 Next Print: Ejects media first

Clear Eject Full - 1pg. Add: ~“CPO Prints Page, Loops, Cut and Eject

Retract Eject Full - 1pg. ~KV0,9,0,5,400 Prints Page, Loops, Cut, Holds for
5 sec.and Ejects
Next Print: Waits for media retract or
removal, then prints 2nd receipt.

Hold Hold Full - 1pg. ~KV0,9,2,0,400 Prints Page, Loops, Cut and Present
Next Print: Waitsfor mediaremoval, then
prints 2nd receipt.

Hold Retract Full - 1pg. ~KV0,9,1,0,400 Prints Page, Loops, Cut and Present
Next Print: Retracts media, then prints.

Hold Eject Cut per Doc | Missing: ~CN1 Prints Page, Loops, Cut and Present

1 page Add Format: Next Print: Ejects media, then prints.
AXANCNINPNONXZ
Hold Eject Cut per Doc | Missing: ~CN1 Prints 3 Pages (no cuts between), L oops,
3 pages Add: ~PQ3 1 Cut after last receipt and Presents
Add Eormat: Next Print: Ejects media, then prints.
AXANCNINPNONXZ
Hold Eject |Partial - 10mm |”KV10,9,0,0,400 FAILS
3 pages Add: “"PQ3 Prints and jams with ~LL560 (70mm).
Add Format: Loop folds at partial cuts.
AXANCNINPNONXZ
Hold Eject |Partial - 10mm |~KV10,9,0,0,0 Prints 3 Pages with partial cuts between,
3 pages Add: ~PQ3 No Loop, Full Cut after last receipt and
Add Eormat: Presents media.
) Next Print: Ejects media, then prints.
AXANCNINPNONXZ
3/25/10 ZPL Il Software Integrators Guide for Kiosk Printers P1026208-001

33



34
Printer Orientation Overview
Printer Orientation Overview

The horizontal printer mounting orientation is the factory default configuration. This windows
driver or the Set/Get/Do command device .orientation must be used.

Go to the Tools tab of this windows driver to change the orientation. See Printer Settings -
Tools Tab on page 27.

Or send a ASCI| text file to the printer with the following one of two lines of code.
» Horizontal: I Ul setvar “device.orientation” “0”

* Vertical: 1 Ul setvar “device.orientation” “1”

Figure 4 « Horizontal Mounting Orientation

Presenter L oop Distance

‘Present’ extends mediaa
minimum 50mm + PN +*PL

-

APL + PN+ 50mm

Medialn

\ . .
Retractedl Media Cutter Printline
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Printer Orientation Overview

Figure 5 « Vertical Mounting Orientation

\Medialn

Printline

Cutter — |

‘Present’ extends media a ;r@en}_er

minimum 50mm + PN +"PL Pr(')re( 0op)
< intout

Distance

P
PL + PN + 50mm
Retracted
Media
I A

When the printed media exits the printer and is presented to the kiosk user, the printout will

appear upside-down. To change the orientation, use this windows driver. Go to the Printer

Settings - Options Tab on page 28 and check the Rotate Orientation 180° in the Paper Format

section of the window. Optionally, you can send the printer a”*PO - Print Orientation as a

format (form). The here is a example of aformat that sets and saves the orientation:
AXANPOINJUSAMNXZ
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Printer Orientation Overview

Image Map, Kiosk Mode Cut Margin and Backfeed Interactions

Kiosk mode (“"MNK) has behavior interactions with printer’s receipt and image map size

(i.e. what prints on the receipt). The kiosk behaviorsinclude creating a margin on the leading
edge of the receipt asit exitsthe printer. This reduces the theoretical size (length) of the image
map and may truncate the leading edge of print on the receipt with fixed receipt sizes

(Black Mark/Line and Continuous media tracking modes - ~“MN). Thisisto help ensure that
the printer will not print off the edge of receipts boundary edges to account for minor
variationsin media.

When the printer is set in the default Variable Length media tracking mode, the printer will
100% of the image map and add 1 mm to the bottom (leading edge) of the receipt plus the cut
margin.

The Kiosk Values Cut Margin parameter ("KV, b, , ,) setsa2 mm to 9 mm buffer (no print)
area between the cut and the printed image. This effectively reduces the image map that can
print by 16 dots (2 mm) to 72 dots (9 mm) on the bottom edge.

The printer also has a8 dots (1 mm) margin on the top (lagging edge) of the receipt.

To calculate the printable area of the image map size (length), subtract all of the margins from
the receipt length. For non black mark/line media, the value of the Label Length (“LL)
command sets the receipt length. For black mark/line media, the medialength is displayed on
the print configuration status receipt (LABEL LENGTH).

Image Map Length = Receipt Length - Top Margin(8 dots) - Cut Margin (16-72 dots)

Figure 6 « Receipt Image Map Margins

Paper transport

0 direction
—
.
—— — — — | A
I
. I
Label (Receipt) |l | L
abel
Home (0,0) | Il | (Receipt)
Rotation I | p
I -\IL Length
I
Cut | |\ Image
Margin R : | T Print
I— ——————— ’ Area

Y Leading Edge

4

Max. Default
Print Width
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Convert ZebraDesigner Prototype Receipts to ZPL Code

Convert ZebraDesigner Prototype Receipts to ZPL

Code

After you are satisfied with your prototype receipts layout and printer behaviors, it istimeto
convert your ZebraDesigner label into ZPL code. ZebraDesigner includes a Print to file option
as part of the print control dialog window.

ZebraDesigner and the ZD Windows Driver utilize a print monitor to catch and report printer
status and errors. Part of that printer communication code gets mixed with the ZPL code and
adds Escape sequence communications to the code between formats (forms). To temporarily
eliminate these communications, a small change to the kiosk printers Windows printer
properties page.

* In Windows, go to the START and open Printers and Faxes or the Control Panel to get to
the Printers and Faxes window.

» Select and right click on the kiosk printer. Select Properties.
» Go to the driver Ports Tab and disable bidirectional support.

The next step is to open ZebraDesigner and print the prototype receipt to afile.

Figure 7 « Prototype Receipt Printed to a ZPL Code File

1CT~~CD, ~CC ~C T~
~YA~TAOON~ISE~LT0*HNV"MTD"EON"PHN THO . 0~ THA“FRE . 6
~5D20~JUS LR~ CI0°XZ

[*]

H ~DG000.GRF. 05012, 028.|
NOte thelocatlon Of O03FgTFa, : :007C0404040404040404040404040404040407
N N 8.00380gR078. ::00780gR078 . O0380gRO7E. - :00780gR07 8
the XA and MMK LO0380gROT7E. - :00780gR078 . 00380gRO7E, : :00730gR078 .
H Q0330gR078,  :00780gR0OYE. 0O0330I0gT2K078 . 00380I017g
for fO”OWIng p@es H7EO78, 00330I03FgHFa0I078. 00780101 FgHFKO? S 003801

03FgHFEO78 . O0380I01FgHFEDTS . O0380I03FgHFR0I078. 00
780I01FgHFEO?8 . 00380I03FgHFEO78. 00380I01FgHFEO?8 .
QU280I03FgHFKN7E, O0780I01FgHFKN?E, OD380103FgHFKN?
8,DA3801015gH5K078 00380gRA78, 007809078, 003809R0
75, SA7a0gR07E, 00380gR078, - :O0780gR078, 0038010 3F
gHFK078 8380101FgHFE078, 00380I03FgHFE0I075, 00750
T01FgHFEN7 N0 380T03FgHFENTS, 00380T01FgHFENTS, 003
gnTnTT CN7R0I0IFgHFEO?S, O0330I03FgHFEO? S
I TRAFGHFE0I078, 00780I01FgHF
 e0MO70, TOZEABARALADD "7% :00780gR078,0038
ESASABABAFD, IDlCDgPDlFD nonmEnenT

GAGEEQ, JO7PCORHOTCD, JO3FARGAEFED, TN KOHF

“CH1
~PFLO0D
“PNO
“PUR27
“LL10"1Ss0

“FT160. 2007XGO00.GRF.1.17FS

“FT124 . 2457A40N. 28, 28 FH~"FDThi=s i= the protype
label"FS

“FOS5. 2647GB103. 77 .87FS
“F0209.4277GB285.0.17FS
“F077.3547GE45, 44, 227FS

“F052,17GB285.0,17FS
“BY4,3,517FT224,3367BCH, . T. N

“FD>:abc"FS

“PRl.0,1, Y EE

“EATIDOOO.GRF"FS"XZ

1] o
| [ 2 et [on [ooa Fore e [oome
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Convert ZebraDesigner Prototype Receipts to ZPL Code

TheZPL codeisdisplayed in atext editor with word-wrap turned on. The following pageswill
have the word -wrap feature turns off.

Figure 8 « ZebraDesigner ZPL Code File’s Functional Areas

1 ;
2 EE ErrEh e e :I
“EA~TADOO~ISE LTO "MHV "MTD PON"FMH"LHO, 0~JHA"FR6, 6~SD20"JUS "LEN"CID"XZ =
~DG000 . GRF, 05012, 0248,

CO03FgTFa, . Q07C04040404040404040404040404040404078, 003830gR078, ;. 00780g
“HHE

CKV0.9.0.0.400

“CH1

~PLO00

“PHO

“PUR27

4 — | "LL10"LEN

“FT160,2007XG000 .GRF,1,17FS

“FT124,2457A0N, 28, 28 "FH~"FDThis i= the protvpe label"FS

“F0S5, 2647GEB103,77.8°FS

“F0209, 427 °GB285.0.17FS

“FO77.354"GE45 44, 227FS

“F052.1°GB285.0,1°FS

“BY4.3,51°FT224,336"BCH, ,Y.H

“FD::abz"F5

“PO1.0,1. Y HT

“EATIDOOO.GRFFSXZ
5 .
4 »

Restores command prefixes and delimiters to default values.

Sets printer configuration parametersin aformat (form).
Note the XA and ~XZ. For more information, see the ZPL Basics on page 41.

3 Download Objects - Fonts and Graphics

Shown: Graphic download code (~DG) command string and the encoded
graphics data on the following line. Note the XA at the end of the line (see
Prototype Receipt Printed to a ZPL Code File on page 37) isthe Start Format
command of the receipt format (#4).

In this area, there may be fonts or font subsets.

All the download commands used here are Control (~) commands (~D___ ). The
command string and the line data of data following may contain more than one
download object and may have additional line in this section. Use aFind or
Search feature for ~D and a command string similar to this:
~DG000.GRF,05012,028,

4 The Prototype Receipt Format (form). Thisisthe primary ZPL code that you
will be modifying for use in the kiosk application(s).

5 Thisformat deletes the graphic loaded into RAM memory that was used by the
format. Memory needs to be to preserved for the image map and internal
processes that share this memory.

Much of the code shown here was to ensure that the printer has all needed printer properties
restored. Previous printer uses may have altered the printer’s configuration settings.

P1026208-001 ZPL Il Software Integrators Guide for Kiosk Printers 3/25/10



39

Convert ZebraDesigner Prototype Receipts to ZPL Code

All five (5) sections of the code need to be made into separate code files for editing and re-use
later. Break section 3 up into individual download files.
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Convert ZebraDesigner Prototype Receipts to ZPL Code
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ZPL Basics

Thissection provides a background on basic ZPL command structure and nomenclature. Basic
operations used to prepare and maintain the printer for kiosk deployment and updates are also
discussed.

Overview

ZPL isdesigned to provide simple, flexible commands that can be generated with common,
basic PC programs. ZPL command files can be sent quickly and processed by most host
systems using typical operating system commands (i.e. DOS COPY command) or develop
applications (using other host to device communication methods). Because of this, your
application’s ZPL code and your kiosk printers are easily maintained. To make it even easier
for you, Zebra has severd utilities and applications which were used in earlier chapters to
create a prototype receipt and prepare the printer for the ZPL development process.
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The ZPL Command

The ZPL Command

ZPL commands consist of aprefix character, atwo-character mnemonic code and, where
applicable, a parameter string. The entire language is programmable in printable ASCI|
characters, which allows easy passage of formats and data through computer networks and
protocol converters. ZPL commands do not have to use escape sequences or control codes. A
few printer instructions do have ASCII control code equiva ents, which are noted as they apply
within the ZPL Programmers guides and in some instances, here in this guide.

You can create and use ZPL scripts (receipt and label formats or forms) using any text editor
capable of generating an ASCII text file. You can integrate your Zebra printer into your
operations by using database programs and other languages to generate ZPL programming to
send to the kiosk printer. The ZPL program is then sent to the Zebra printer through an
appropriate interface (combination of proper cabling, printer configuration, and software
settings). The examplesin this guide use printable ASCII charactersin all instructions, unless
otherwise noted.

There are two types of ZPL instructions. Format commands, which get processed in order
received and Control commands, which get processed immediately. There are several
commands that also control the printer function, but are not an immediate commands so they
are grouped with the Format commands.

» Format commands use the caret (™) prefix. An “RS” (HEX 1E) can be substituted for
the (7). From within ZPL command parameters, the caret () istreated as an ordinary
ASCII character like any other character you would type in from the keyboard.

» Control commands use thetilde (~) prefix. A “DLE” (HEX 10) can be substituted for
the (~). From within ZPL command parameters, thetilde (~) istreated as an ordinary
ASCII character like any other character you would type in from the keyboard.

» Command Parameter Delimiter uses the comma (,) character.
» Both Format and Control prefix characters, as well as the Parameter Delimiter, can be
changed via ZPL to programmer defined characters for system compatibility.

In this integrators guide and programmers guide, when you see the caret (©) character or the
tilde (~) character, it indicates that you are to type the caret (™) or tilde (~) character as
displayed.

» The caret (™) character is not to be confused with pressing the Control (Ctrl) key on

the keyboard. The caret (©) isasingle printable ASCII character having the
code 5E HEX or 94 decimal.

» Similarly, thetilde (~) isasingle printable ASCII character having the code 7E HEX

or 126 decimal.
Command Name Description
~CC Change Caret The~CC and ~CC commands are used to change the
~CC format command prefix. Default prefix is the caret (7).
~CT Change Tilde TheCT and ~CT commands are used to change the
~CT control command prefix. Default prefix isthe tilde (~).
~CD Change Delimiter | The”*CD and ~CD commands are used to change the
~CD command parameter delimiter.The default delimiter is
the commal(,).
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The ZPL Command

A few ZPL instructions can be sent to the printer as either a Format Instruction or a Control
Instruction. The action performed by the printer will be the samein either case. These
instructions must be preceded by the appropriate prefix (i.e. a” or a~) for the context in
which they are used. Other commands, such asthe ~JS (Sensor Select) and ~JS (Change
Backfeed Sequence) have entirely different functions.

ZPL Command Structure

Command structure basics:

* A ZPL command consists of two (2) characters proceeded by atilde (~) or caret (")
character. The A command (Scalable/Bitmap Font) is the only exception to the two (2)
command character rule at the time of this guides release.

* Many ZPL commands have one or more parameter strings associated with them.
Changing the value of one or more of these parameters affects the outcome of the printed
label.

* Some parameters in the documentation are broken down into sub-parameters to
simplify the parameter descriptions within the programmers guide. The typica
parameter that is broken into sub-parametersis areference to a object in on of
the printer memory locations.

Figure 9 « ZPL Command Structure Examples

AXA — Start Format Command

Caret (*) denotes process in order

~JA — Cancel All Command

Tilde (~) denotes that the command is
processed immediately.

The Text Block command
(no sub-parameters)
Parameter Delimiters (,)

-
"TBNQOO,%OO
¢ - Height Parameter
b - Width Parameter

a - Rotation Parameter

The Image Delete command
(A single parameter with sub-parameters)

P N

ADE:TTOO3M_.TTF

x - Extension (name) sub-parameter
0 - Object Name sub-parameter

d - Location (memory) sub-parameter
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If the default value for acommand parameter suits your application, you need not specify that
parameter. However, parameters are “ position-specific.” If you want to change just the third
parameter, for example, you must indicate that it is the third parameter that you want to
change. To do so, use acomma, the ZPL delimiter character, to mark each parameter’s place
(i.e. "AA,,60). If you enter a parameter and all further parameters to the right are to be
defaulted, then no further commas are required.

Figure 10 « ZPL Command Parameter Use Variations

AB3o,e,h,f,g Code 39 Bar Code and parameters

AB3N,Y,80,N,N  Actual command - all parameters used

7B3,,80,N Actual command - The missing 1st, 2nd and 5th

parameters will use default or global parameters.
The parameter delimiter (the comma) is missing
after the 4th parameter too.

Many commands are able to used global default and parameter settings. Common global
parameter settings are field orientation, font selection, font encoding method (*Cl), bar code
(height, X-width and narrow to wide ratio), etc. to list some examples.

Figure 11 « ZPL Command Parameter Examples

ZPL 1l CODE | GENERATED LABEL
1 /A\)é¢4,2,100
2 SehN TR I PV
AFD123456789AFS #123456783

IOV
3 AB3NN,N,Y

AFD123456789AFS

AR

4 g3
AFD123456789/FS
AXZ

Number

Description

Sets Global Parameters - ~ BY (Bar Code Field Default.
3rd parameter is the default height for Code 39 (“B3) bar code’s 3rd parameter.
Note: The default values for were~BY2,3.0, 10 until changed here.

B3 command string with 3rd parameter missing. *BY Global parameter used.

B3 command string changed to non-defaults in the 4th and 5th parameters.

B3 command string has no parameters specified. Uses defaults.
Note: ~B3 does not inherit any parameter values fromthe last B3 bar code.
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The ZPL Command

Control (~ - Tilde) Commands

Control commands have an immediate effect on printer operation. They are used to get printer
status, error reporting, printer file management, fine-tune printer operation (darkness,
positioning media, etc.), and cancel, clear or reset printer or printer operations.

Control commands can be used within formats (forms). When used within aformat (form), the
control command is used to process data (e.g. graphic or font import)

Format (*- Caret) Command

Format commands form atemplate of areceipt (or label). These commands provide
instructions to define the receipt (or label’s) layout and handling.

Physical properties: length, width, media type, etc.

Object placement: origin, orientation, reference point etc.

Type of object: simple graphic, logo graphic, text, and bar code,

Text and data: font selection, locale, character sets, variables, data encoding etc.
Prints the format (“XZ and adding PQ to print multiple copies)

Manage memory

Code commenting (“FX)

Recall stored graphics ("XG) or other stored formats (™“XF)

The basic properties of format commands are:

Format commands are always preceded by the caret (©) character.

Format commands are intended to be run within formats (forms), between the Start
Format (“XA) and the End Format ("XZ). The "FX (Comment) is the exception to
thisrule. It can be used outside of aformat (form).

All format commands are processed in the order received.

Most format instructions are, for the most part, “ order-independent.” For example,
instructions to print text at the bottom of alabel can come before the instruction to
print a bar code at the top of the same label.
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The ZPL Format (Receipt Form or Template)

The ZPL Format (Receipt Form or Template)

The ZPL format (form) is the basic building block used to control and print with your Zebra
kiosk printer. It can be used to simply print areceipt or in contrast, recall and process a
sequence of stored formats (forms) in the printer, all from asingle format (form). Formats can
be created (and reused) to do common or repeated functions to the printer: e.g. deleting all
objects stored in B: memory or printer configuration settings for custom pre-printed media.
ZPL format (form) and the format command structure’s capabilities are designed to minimize
data communications traffic and file size.

A format’s (form’s) most basi ¢ structure initializes the printer to process format commands, do
one or more format command processes to set printer actions or place objects in the print
image map, and to finish the format (form). When the printer has finished processing the
format, the printer will print any object placed in the image map (if any), run printer actions,
and then it clear the image map and temporary commands.

Figure 12 « Basic ZPL Format
AXA — Start Format Command

All other format commands (other than AFX) are placed here
between the AXA and *XZ and processed by the printer.

Objects placed in the print image are printed when the printer
processes the format’s (form’s) last command, *XZ.

AXZ — End Format Command

P1026208-001

ZPL Il Software Integrators Guide for Kiosk Printers 3/25/10



47
The ZPL Format (Receipt Form or Template)

ZPL Format Structure Guidelines

The ZPL programming is designed to minimize the amount of programming (coding) and data
communication traffic needed to operate and print receipts, aswell as, codereuse. To facilitate
this, the ZPL command and parameter operations includes the ability to save certain settings
for use between receipt (or label) formats or in some cases, even through a power cycle or
reset. Other commands can use commands that provide global settings or parameters for use
one or more times later within the receipt format by the printer to create objectsin theimage
map. These global settings and parameters can be changed multiple times. Other commands
describe the receipt (or label), image map (where print objects get placed on the receipt),
specia print effects, and media handling (print number of copies, cut, present receipt for
removal, etc.). The code minimizing design and order dependence of the ZPL format require a
structural sequence to work and work consistently from format to format.

A secondary benefit of organizing your ZPL format code will be improving the readability of
the code to isolate functiona groups and common behaviors for simplifying code. When
creating multiple receipts formats, common elements can be isolated visually and with
common text file compare tools available with many text or code editors.

Figure 13 « Receipt Format Structure

AXA — Start Format Command
1 - Download and Recall of Stored Formats and Graphics
2 - Direct Import of Graphics and Fonts for single use*
3 - Commands persistent between receipts (or labels)
a) General Print and command settings
b) Media handling and behaviors
c) Media print size

4 - Commands that describe the Image Map

5 - Initial use of Commands that set Global Parameters
for Objects

6 - Commands for Placing Objects in the Image Map to Print

7 - Print Control Commands (includes some print/media
handling behaviors and saving format as graphic)

AXZ — End Format Command

* - Not a recommended practice for optimal print and data processing speed. ZDesigner does this

because it does not know if the graphic or font is going to be reused in subsequent receipts (or labels).
Single use graphics or fonts should also be immediately deleted from the printer memory.
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The ZPL Format (Receipt Form or Template)

Table 2 « ZPL Commands and Configuration Receipt Callout Cross-Reference

Command Name Description
1

~DF Download Format Downloads format as ZPL code for recall

~XF Format Recall Recalls stored ZPL code - see"DF
2

~DY Download Object Download Object (Normally not used in format)

3a

MU Set Units of Measure Sets Dots (default), Inch, Millimeters for ZPL

~SD Set Darkness Sets darkness - Default 20 for kiosk printers

PR Print Rate Sets the print speed - Default 152.4mm/s (max.)

ML Max. Label Length Sets max. receipt (and image) length. Should be
at minimum two (2) times the "L L setting.

AMN Media Tracking Specifies mediatype and auto-calibration mode.

3b

MM Print Mode Sets mediahandling after printing. Interactswith
image map and receipt features.

KV Kiosk Values Sets Present and Cut print interactions

~JS Change Backfeed Adjustsrest point of cut edge of continuous

Sequence media and interacts with the KV Cut Margin
3c

PW Print Width Sets width of image from Label (Receipt) Home

ALL Label Length Sets the length of the physical receipt

4

~PO Print Orientation Flips print image 180 degrees

~PM Print Mirror Image Mirrors the complete image area when printing

~LR L abel Reverse Print Reverses the print of all overlapping objects

~LH Label Home Sets image offset from top left corner of receipt

ALS L abel Shift Adjusts image map offset from image home

5

~FW Field Orientation Global default for all commands with afield
orientation (rotation) and text justification.

~CF Change Alphanumeric Glaobal default font and the font’s height and

Default Font width parameters.

ACW Font Identifier Global default assigns (or re-assigns) asingle
alphanumeric character to afont stored in printer
memory.

~CI Change International Glabal default selects character sets and code

Font/Encoding

pages for font mapping, including the Unicode
character set.
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The ZPL Format (Receipt Form or Template)

Command Name Description
NA@ Use Font Name to Call afont by its stored name. Usethis command
Call Font to cal an imported font.
6

- Seethe Logo Graphics, Simple Graphics, Text, and Bar Code chaptersin this
guide for the basic uses of these object typein areceipt layout.

7

NS Download Graphic Stores full or partial format rendered in the
image map as graphic (instead of storing code)

~CN Cut Now Causesthe printer to cut media and interacts
with 2KV when in kiosk mode (“MMK)

~CP Clear Presenter Sets rules for kiosk ‘presenter’ to hold, eject or
retract media along with the*KV command

PN Present Now Sets additional presented media (50mm+/~PN).

~PQ Print Quantity Controls number of receipts to be printed

The commands listed in this table can be part of the commands generated by ZebraDesigner or
will be used as part of the most common receipts or developmental receipt formats covered in
this guide.

All non-persistent parameters set in this type of receipt format are cleared after printing the
receipt. Thisincludes print quantity, counters, variables, and the image map to name a few.

Printer parameters that are persistent will be retained for following formatsto use. Those
settings will remain in effect until they are changed by subsequent commands, the printer is
reset, power is cycled or the you restore a parameter that has afactory default by using the
Feed button mode’s four (4) flash routine.

To keep settings even after a power cycle or printer reset, a Configuration Update command
(™JUS) can be sent to the printer to save all current persistent settings. The values are recalled
witha”*JUR command to restore the last save values to you printer.

Figure 14 « Configuration Parameter Format Structure
AXA — Start Format Command

Format Commands are order sensitive
a) General Print and command settings
b) Media handling and behaviors
¢) Media print size

A JUS command to save

AXZ — End Format Command

A separate format can be created to set and save the values set in the third group of commands
listed in the Receipt Format Structure and Table 1.
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The ZPL Format (Receipt Form or Template)

To assist the developer, the printer has a listing of the operating parameters, a Printer
Configuration Receipt. It can be accessed by using the printer’s Feed button and the ‘Print a
Test Receipt’ procedure in the Operations Section of the Hardware Integrate's Guide.

The Printer Configuration Receipt, shown below, provides alisting of a majority of the
configurations settings that can comprise the third (3rd) group of Receipt Format Sructure

Figure 15 « Configuration Receipt Printout

PRINTER CONFIGURATION

Zabra To:hnclog:au
2TC KR403

"=

.. DARKNESS

. PRINT SPEED
.. TEAR _OFF

. PRINT MODE
CUT AMOUNT
CUT MARGIN
PRESENT TYPE
PRESENT TIHEOUT

LOOP LENGTH
000. LENGTH ADDITION
HORIZONTAL. ... . .. ORIENTATION
gﬂRIﬁBLE LENGTH.... MEDIA TYPE

.. SENSOR SELECT
B40...0000unas PRINT WIDTH

0800.. LABEL LENGTH
24.0IN MARIMUM LENGTH
CONNECTED. couvsernes USB COMM.
115200.... AUD
DﬂTﬁ BITS
............... PARITY

KON/KOFF HOST HANDSHAKE
NONE. . PROTOCOL
<~ 7EH CONTROL CHAR
<~> BSEH COMMAND CHAR
¢»> 2CH DELIM. CHAR
Z2PL I1 Z2PL _MODE
NO MOTION MEDIA POWER UP
CALIBRATION HEAD CLOSE
BEFORE... ++++. BACKFEED
+000. LABEL TOP
+0000 LEFT POSITION
[» [ HEXDUMP
ggg ................ ﬁEB:g‘s
go0 il WEB GAIN Sensor Settings
grs.LLliiii L TARK GAIN :used for Service

................ rposes
1T st MARK MEDIA GAIN P
OBB i o sti e CONT MEDIA S.
11(a] 7 i CONT MEDIA GAIN
BB i titddiaiig TAKE LABEL
ClF. . eueus .. MODES ENABLED
....... .o MODES DISABLED
840" 8/MM FUL RESOLUTION
VBB.17.42G51 <-. FIRMWARE
- alamein e R T SCHEHﬂ
V21.00.0..00nrnnnn. HARDWAR!
CUSTOMIZED. <. nns v CDHFIGURHTIUN
<P R i RAM
1888k waawiias E: ONBOARD FLASH

NEivwnammeanannns FORMAT CONVERT
DISABLED........... 281
B s e Z2BI VERSION
8,087 IN.Zdiaeaies LAST CLEANED
8,057 IN.covsvanies HEAD USAGE
9,057 IN... TOTAL USAGE
9,057 IN.. RESET CNTR1

057 I RESET CNTR2
95J09180020 SERIAL NUMBER

NT. OFF EARLY WARNING
FIRMWARE IN THIS PRINTER IS COPYRIGHTED
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The ZPL Format (Receipt Form or Template)

Table 3 « ZPL Commands and Configuration Receipt Callout Cross-Reference

Command Listing Name Description
~SD DARKNESS Default: 20.0 for kiosk printers
~PR PRINT SPEED Default: 6 |PS/ 152.4 mm/s (max.)
~TA TEAR OFF Default: +000
MM PRINT MODE Default: KIOSK (“MMK)
~KVa CUT AMOUNT Default: 000 (0 = Full Cut/ 10-60 = Partial Cut)
~KV, b CUT MARGIN Default: 009 (9 mm Range:2-9)
~KV, ,C PRESENT TYPE Default: EJECT (0)
KV, ,,,e |LOOPLENGTH Default: 400 (400 mm Range: 3- 1023 mm)
SGD CMD | ORIENTATION Default: HORIZONTAL
~MN MEDIA TYPE Default: VARIABLE LENGTH
- SENSOR TYPE MARK (The KR403 only has mark sensing)
- SENSOR SELECT MANUAL (“MNM must be set to calibrate
to black mark/line media)
~PW PRINT WIDTH Default: Uses Media Guide to determine width
ALL LABLE LENGTH Default: 1225 (dots)
ML MAXIMUM. LENGTH | Default: 24.0lN 609M M
— USB COMM. Connection Satus: Connected / Not Connected
~SCa BAUD Default: 11520
NSC, ,C DATA BITS Default: 8
~SC,,,d |PARITY Default: NONE
~SC,,,,e |HOST HANDSHAKE | Default: 1225
~sC,,,,,T |PROTOCOL Default: <
~CT / ~CT | CONTROL CHAR Default: <~> 7EH
~CC / ~CC | COMMAND CHAR Default: <*>5EH
~CD / ~CD |DELIM.CHAR Default: <,> 2CH
NSZ ZPL MODE Default: ZPL Il (Do Not Change!!)
~MFa MEDIA POWER UP Default: NO MOTION
~MF,b HEAD CLOSE Default: CALIBRATION
~JS BACKFEED Default: BEFORE
ALT LABEL TOP Default: +000
~LS LEFT POSITION Default: +0000
~JD / ~JE |HEXDUMP Default: NO (~JE)

From this point in the Configuration Receipt listing, the printout has sensor settings and values
are displayed to troubleshoot sensor and media operations. These are typically used by Zebra

Tech Support to diagnose printer problems.
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The ZPL Format (Receipt Form or Template)

The configuration settings listed here resume after the TAKE LABEL sensor value. These
listings contain printer feature seldom changed from default or provide status information
(e.g. Firmware Version).

Table 4 « ZPL Commands and Configuration Receipt Callout Cross-Reference

Command Listing Name Description
~MP MODESENABLED Default: CWF (See MU Command)
MODESDISABLED Default: (nothing set)
MU RESOLUTION Default: 640 8/mm FULL
— FIRMWARE Lists ZPL Firmware Version
- XML SCHEMA 13
— HARDWARE ID Lists Firmware Boot-block Version
- CONFIGURATION CUSTOMIZED (after first use)
- RAM 3128k........ R
- OPTION MEMORY 65536k........ B: (only displays thisif installed)
- ONBOARD FLASH 1590k......... E:
MU FORMAT CONVERT | NONE (Does not apply to KR403)
~NJL / ~J1 | ZBI DISABLED (Requires key to enable)
- ZBl VERSION 21
~JH LAST CLEANED X XXX IN
’:"Fﬂé HEAD USAGE X XXX IN
TOTAL USAGE X XXX IN
RESET CNTR1 X XXX IN
RESET CNTR1 X XXX IN
- SERIAL NUMBER XXX XX XXX XXX
~JH EARLY WARNING MAINT. OFF

The printer has the ability to set a command or a group of commands once for al receipts (or
labels) that follow. Those settings will remain in effect until they are changed by subsequent
commands, the printer isreset or the you restore factory defaults.
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Printer Memory Management and Related Status Reporting

To help you manage printer resources, the printer supports a variety format commands to
manage memory, transfer objects (between memory areas, import and export), object naming,
and provide various printer operating status reports. They are very similar to the old DOS
commands like DIR (directory listing) and DEL (deletefile).

Figure 16 « Memory Management Format Structure

AXA — Start Format Command

A Single Format Command is recommended
for purposes of reuse

AXZ — End Format Command

It is recommended that a single command be processed within a this type of format (form). A
single command is easily reused as a maintenance and development tool.

Many of the commands that transfer objects, manage and report on memory are control (~)
commands. They do not need the be within aformat (form). They will be processimmediately
upon receipt by the printer whither in a format (form) or not.

= Note ¢ To maximize available printer memory, the printer includes an automatic memory
defrag. Severa factors can trigger a defrag operation. Changing memory by deleting or
adding objects to memory can cause adefrag. The printer statuslight will begin flashing Red,
Amber and Green when amemory defrag isin process. Do not turn off the printer’s power.

ZPL Printer Memory Management
ZPL has various printer memory locations that are used to run the printer, assemble the print
image, store formats (forms), graphics, fonts and configuration settings.

e ZPL treats Formats (Forms), Fonts, and Graphics like files; and memory locations
like disk drivesin the DOS operating system environment:

* Memory Object Naming: Sixteen (16) a phanumeric characters followed by a
three (3) file extension - i.e. 123456789ABCDEF.TTF
Non-kiosk legacy ZPL printers with V60.13 firmware and earlier can only use
the 8.3 file name format verses today’s 16.3 file name format.

» Allows moving objects between memory locations and deleting objects.
»  Supports DOS directory style files list reports as printouts or status to the host.

* Allowsuseof ‘wild cards' (*) in file access

3/25/10 ZPL Il Software Integrators Guide for Kiosk Printers P1026208-001



54
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Table 5 » Object Management and Status Report Commands

Command Name Description

WD Print Directory Label Printsalist of objects and resident bar codes and
fontsin al addressable memory locations

~WC Print Configuration Prints a configuration Status Receipt (Label)

Label Same as Feed Button mode one flash routine

~D Object Delete Deletes objects from printer memory

ATO Transfer Object Used to copy an object or group of objects from
one memory areato another.

~CM Change Memory Letter | Reassigns aletter designation to a printer

Designation memory area.

~JB Initialize Flash memory | Similar to formatting adisk - erases all objects
from the specified memory location.

~JB Reset Optional Memory | Similar to formatting adisk - erases all objects
from the B: memory (factory option).

~DY Download Objects Downloads and installs wide variety of printer
usable programming objects. fonts (OpenType
and TrueType), graphics, and other object data
types not supported by the kiosk class printer.
Recommendation: Use ZebraNet Bridge for
downloading graphics and fonts in the printer.

~DG Download Graphic Downloads an ASCII Hex representation of a
graphic image. Thisis used by ZebraDesigner
for graphics. Because the graphic is converted
to ASCI| it can easily be cut and pasted into your
code or save as a separate file to be downloaded
as needed.

~FL Font Linking Appends secondary TrueType font(s) to the
primary TrueType font to add glyphs
(characters).

ALF List Font Links Prints alist of the linked fonts

ACW Font Identifier Assigns a single aphanumeric character as an

aliasto a font stored in memory.

P1026208-001

ZPL Il Software Integrators Guide for Kiosk Printers

3/25/10



The ZPL Format (Receipt Form or Template)

Placing Objects in the Image Map

Objects get placed into the image map by afew simple methods.

Recall Format ("XF) and Image Load ("I L) place objectsdirectly into the image map
without referencing location within the image map.

The Field Origin (“FO) command is used to place objectsin the image map and start
the ‘field definition’. It references the placement of object to the top left corner of the
object. The object isthen described (e.g. font, size, rotation, type of object, etc.). Text
and bar code data are then added. The Field Separator ("FS) denoted the end of the
field definition and the objects placement in the image map.

» TheFied Origin (“"FO) command only allows the placement of asingle objectin
the‘field'.

The Field Typeset (“"FT) command is used to place objectsin theimage map in a
similar method to the Field Origin (“FO) command. It places objects into the image
map by referencing to atext object’s baseline (Measuring Zebra Scalable Fonts
on page 113) or the bottom of a bar code or graphics object. The Field Typeset (“"FT)
command has ajustification parameter that determines which side (left -the default or
right) determines object placement. The Field Separator (“FS) denoted the end of the
field definition and the objects placement in the image map.

» TheField Typeset (“"FT) command supports multiple text objects with
limitations. See the Field Typeset (“"FT) command in the ZPL Programmers
Guide for your kiosk printer.

See the Field Interactions section of the ZPL Programmers Guide for your kiosk
printer for illustrated examples of the "FO and ~FT and their interactions with text
formatting and various justification parameters.

Inputting Various Data into ZPL Code and the Printer

ZPL is capable of importing avariety of datainto the ZPL command structure. Each command
that uses externally provided data has rules outlined in the ZPL Programmers guide for
importing text data strings for use with fonts and bitmap graphics.

Text data supports ASCII, hexadecimal encoding, Unicode, Unicode character
encoding, XML, common 7 and 8 bit code page keyboard mappings, and some A SCI|
control characters. Note: A font, agroup of linked fonts, or a custom font mapping
capable of displaying the text must also be applied to the text data.

Importing logo graphic filesis typically supported by inclusion of binary data or
binary converted to asimple ASCII encoding scheme. Graphic files (binary) can be
merged with ZPL code (ASCII) or sent as separate files. See the”*"DY command in the
ZPL Programmers guide and the

Font file import directly supports importing font files (TrueType and OpenType) by
merging the file with ZPL encoding (ASCII) or sent as separate files.

ZPL also supports file compression. See the ZPL Programmers guide's ' ZB64
Encoding and Compression’ appendix for details of encoding using common industry
standard such as MIME Base64 and LZ77 (algorithm is used by the PKWARE®
compression program PKZIP™),

Variable Datafor text and bar codes can be sent to a pre-loaded format (form)
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The ZPL Format (Receipt Form or Template)

Notes »
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Learning ZPL

This section provides agraduated path to programming with ZPL for kiosk printers.

Overview

The section has exercises designed to get you to explore, recognise functions and structure,
and quickly transition to coding with ZPL. The exercises start by having you modify simple
ZPL code of common tasks needed to modify your prototype receipt design. The exercises
progress to how to modify, simplify, and re-use ZPL code. The later exercises in this chapter
become more of a series of tutorials on how to modify the coding examples of typical kiosk
printer usage scenarios.

Each exerciseisintended to alow you to explore a particular ZPL command or kiosk printer
feature or function while using the ZPL Programmer’s Guide for your ZPL kiosk printer as
reference. All commands and command names are included for the rel evant commands related
to that exercise.

All test operations are run through the ZebraDesigner Windows driver accessed viathe
ZebraDesigner applications ‘ Printer Settings' in the ‘File' menu. At any time, you can
experiment with ZebraDesigner and contrast and compare code results with the exercises
shown here.
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An Example of a Basic Receipt

An Example of a Basic Receipt

This exercise is designed to guide you through the basic steps to create a common receipt

which contains text and a bar code.

Type the programming instructions (shown in bold) in the order given. An explanation of what
each instruction doesisin brackets[ ] or referenced in atable. A printed example of the label
isincluded with arrows pointing to the different parts as needed to illustrate the make up of the
receipt and an indication of the ZPL command that was used to create it.

XA

~LH30,30

~FO020, 10"MADFDZEBRANFS

~FO020,60"B3*FDAAAOOLINFS

~CNO
~PNO

~XZ

[“XA - Indicates start of format.]

[*LH - Sets Label Home position 30 dots to the right
and 30 dots down from top edge of label.]

[*"FO20,10 - Set field origin 20 dots to the right and
10 dots down from the home position defined by the
ALH instruction.]

[~AD - Select font “D."]
["FD - Start of field data.]
[ZEBRA - Actual field data.]
[AFS - End of field data]

[*"FO20,60 - Set field origin 20 dots to the right
and 60 dots down from the home position defined by
the ~LH instruction.]

[*B3 - Select Code 39 bar code.]

[*FD - Start of field datafor the bar code.]
[AAAOQ0O0L - Actual field data]

[MFS - End of field data]

[*CNO - Cut Now (printer isin kiosk mode)]
[*PNO - Present Now (printer isin kiosk mode)]

["XZ - Indicates end of format and print receipt.]

Thisreceipt uses the out of box defaults. It needed ~CNO and ~PNO to present the receipt.

2EBRA

A

Rest of Receipt
®AAABD 1%

P1026208-001
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Basic ZPL Exercises and Examples

Basic ZPL Exercises and Examples

The purpose of these exercisesisto introduce basic ZPL commands to novice ZPL users.

Make sure this checklist is complete:

» Load the printer with continuous roll media that matches the media guide that is
installed on the printer.

* Restorethe printer’s default settings using L oad factory defaults and then Choose
Action - Reset Printer.

» Alsofrom the Tools tab, Choose Print - Print configuration receipt (Iabel).

These are some tips when using ZPL:

o Usethe ASCII text editor to write ZPL files. A freeto use text editor is TextPad found
at Web site: www.textpad.com

» For editing Unicode, try Babel Pad (www.babel stone.co.uk) or UltraEdit
(www.ultraedit.com)

» Savethefileasa.TXT file and copy it to the printer using the ZDownloader or a
ZDesigner, the ZD Windows driver or ZebraNet Bridge.

Before you begin

Some things that are important to understand before you begin are:

» 203 dpi means the resolution of the printhead is 203 dots per inch. If you program the
printer to draw aline 100 dots long that equals approximately a half inch.

» Thehome position that all your coordinates are referencing is at the left-hand trailing edge
of the label asthe label comes out of the printer. (There are some exceptionsto this).

Exercises

The exercises start simple and gradually progress to give you an opportunity to try a variety of
commonly used ZPL commands. Not all commands are covered, but this should be a good
core of commands to learn.

Prepare Your Printer
» Load continuous roll receipt mediain the printer.

» Restore the printer’s factory defaults. See Printer Settings - Tools Tab on page 27 to use
the Windows driver to do this operation.

» Reset the printer or cycle the power to the printer.

Sending ZPL Files to the Printer

Use the Windows driver from the Tools tab. Choose Action - Send Files. Optionally you can
also use ZebraNet Bridge or ZDownloader (Firmware and File downloader.

If you are using the serial interface, DOS copy commands will also work.
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Basic ZPL Exercises and Examples

Exercise 1 < This exercise shows you how to specify a location for an entered name.
1. Print your name on the receipt.

2. Start by printing just your name on the receipt. Use this format as a model:

Important « Your name goes where you see XXXXXXXXXXX in the second line of code.

3. Send thisformat to the printer:

1——» ~xn

22— “F050, 50"ADN, 36, 20" FDXXXXXXXXXXX
3———» "FS

4 ——» "CN1

5 ———» "PNO 7

6 ——— > X7

Every format starts with the ~XA command

~FO (Field Origin) command

AFS (Field Separator) command - needed to print
ACN (Cut Now) command - Full cut

PN (Present Now) - moves receipt to present
position to wait for pull on the receipt or the next
receipt to print. Note: Using the default kiosk
print settings.

6 Every format ends with the ~XZ command

7 ~FD (Field Data) command

OB W N =

4. When the receipt prints correctly, ater the first number after the "FOx . See how that
change affects the print position. Alter the second number after the *"FO50,y and see
how that the print position. X = horizontal and y = vertical
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Exercise 2 < This exercise shows you how to print a configuration status printout.

1. Send this format to the printer:

l——» -uc

1 This control (~) command causes the printer to
print a Printer Configuration Label (receipt)
immediately. Control commands do not need the
XA and MXZ start and end format (form)
commands to execute.

2. Save this printout for the next exercise.

Exercise 3 ¢ This exercise shows you how to save a new printer configuration setting.

1. Send this format to the printer:

1——» ~xa
2— P ~1L1560
3———» ~JUS
4 —p X7

1 Every format starts with the XA command

ALL (Label Length) command - Sets the printer to
the minimum receipt length of 70mm or 560 dots
Note: The maximum/ALL is set by ~ML.

3 ~JUS (Configuration Update) command in this
instance, save the ALL of the current configuration
settings so the printer can use them after apower up
or reset.

4 Every format ends with the ~XZ commands

2. Print a configuration receipt and compare the LABEL LENGTH setting

* You can place additional configuration commandsin thistype of configuration format
(form) to be saved. Just place them in the format before ~JUS command.

* Usethe”JU command to also Restore Factory Defaults (*JUF) and Recall Last
Setting ("JUR).

* Note: Usethe ~JU command to also Restore Factory Defaults (*"JUF) or Recall Last
Setting (MJUR) at the beginning of a receipt format (form) to place the printer in a
known configuration or simplify the format.
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Basic ZPL Exercises and Examples
Exercise 4 e« This exercise shows you how to print a directory listing of memory locations.

1. Send this format to the printer:

1——» ~xn

2 ——» “WDE:*_.GRF

4

Every format starts with the XA command

WD (Print Directory Label) command

Every format ends with the ~XZ command
SpecifiesE: memory and all GRF graphic file types
in printed listing. Always use capitals for filenames.
Tip: Use asterisk for the memory location letter and
extension to create adirectory listing for all memory
locations and file types

DWW N =

2. Change the WD command to ~WD* :* . * and print. Save this printout for later use.

Figure 17 « Directory Listing - All Memory Locations

IRECTORY OF w:im »

L D

V| 2:V.FNT
U | 2:U.FNT
¢

s

R

Q

P

E

Font Designator or
Alias paired to
installed printer fonts
in left hand column

WO O W=D

{ =
'l
izl
1
.-
o
-
a
VOVOVTVOVVOVOVOVOVTVVOVTVVUTVVOVVV OO OO OO OO 00000000000 00000000

P = Permanent
(can not be erased from
Z: memory)

TOTMe T

T

=

o

]

=z

=1
[T [Suery s Y

20FS.BAR
QRCODE . BAR
RSS.BAR
:POSTNET .BAR

:IND20FS.BAR
:IDMATRIX.BAR
:J20FS.BAR

FN 4502

:CODE4S.BAR 4321

tSAMPLE . GRF 5016 |
:SAMPLE . PNG 1556 |

* ONBOARD FLASH |
é485724 BYTES FREE |

AN
3103072 BYTES FREE

T V0 P Pl T ol Pl Pl Pl Pl Pl P P Pl P P P P P P P P P P P P P P P P P P P P P PP P P P P P P P P R P R
iwl (=] Ll

m
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Exercise 5 ¢ This exercise shows you how transfer files to new memory locations.

1. Send this format to the printer:

1——» ~xn

2 ——» ~TOR:*_.GRF,E:
3—> X7

4

Every format starts with the XA command

WD (Print Directory Label) command

Every format ends with the ~XZ command
SpecifiesR: (RAM) memory and al GRF graphic
file typesto be moved to E: memory. The file name

and extension are omitted to keep the same file
names.

DWW N =

Change afile name by entering the full file name
and extension. A maximum 16 characters can be
used for the file name and 3 for the extension.

Rename files while moving them to new locations.
Example3a: R:000.GRF,E:SAMPLE.GRF
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Exercise 6 ¢ This exercise shows you the differences in object location commands.

1. Send this format to the printer:

11— ~xn

2 ——» ~FT50,507ADN, 36, 20 "FDZEBRA
33— "FS

4 —» ~cN1

5———» ~PNO

6 —— > ~xy7

AXA (Start Format) command
AFT (Field Typeset) command
~FS (Field Separator) command
ACN (Cut Now) command

PN (Present Now)

AXZ (End Format) command

OB W N =

2. When the receipt prints correctly, alter the ~FT to be *FO. See how that change affects the
ZEBRA texts position.

* /FT setsthelocation point to the first character’s font’s baseline (bottom of the‘Z")
and the left side of the*Z’.

* FO setsthelocation point to the top left corner of the font.
* FT command works best for the scal able fonts and TrueType fonts.

*  FO command works best for positioning text with the printer’s resident bitmap fonts.

See the Field Interactionsin the ZPL Programmer’s Guide for your kiosk printer for more
exampl es of text formatting commands interacting with the *FO and ~FT commands.
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Exercise 7 e« This exercise shows you how to rotate text on the receipt.

1. Send this format to the printer:

1——» ~xa

2—» "F0150, 150"ADN,36,20"FDZEBRA
3———p "FS

4 —» ~cN1

5 ————» ~PNO 7

6 ——» ~y7

XA (Start Format) command

AFT (Field Origin) and ™A (Font) commands
~FS (Field Separator) command

ACN (Cut Now) command

PN (Present Now)

AXZ (End Format) command

Rotation parameter of the”™ A command

N|OMNO D W N -

2. When the receipt prints correctly, changethe N to R. See how that change affects the
ZEBRA text rotation.

3. Next changeitto I and B for the other two rotations.
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Exercise 8 < This exercise shows you how to change fonts for the text on the receipt.

1. Send this format to the printer:

1——» ~xa

2—» "F0150, 150”ADN,36,20"FDZEBRA
3———p "FS

4 —» ~cN1

5 —————» ~PNO 7

6 ——» ~y7

XA (Start Format) command

AFT (Field Origin) and “A (Font) commands
~FS (Field Separator) command

ACN (Cut Now) command

PN (Present Now)

AXZ (End Format) command

Font selection parameter for the”*A command

N|OMNO D W N -

2. When the label prints correctly, changethe D to E. See how that change affects the look
of ZEBRA text.

3. Change the font selection to severa of the other bitmap fonts and the O (zero) scalable
font.

Examples of the resident fonts available for use are found in the ZPL Programmer’s Guide
for your kiosk printer - search on Sandard Printer Fonts.
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Exercise 9 e« This exercise shows you how to change font size of bitmap fonts.

1. Send this format to the printer:

9

1——» ~xa +

2 ———» ~F0150,150"AAN, 27, 15" FDZEBRA"FS
3——» ~r0130,150"GB4,27,2"FS

4 ——» ~r0110,1507GB4, 36, 2"FS
5—» ~F0090,150"GR4, 42, 2"FS

6 —» ~cn1

7——® "PNO

8§ ——» ~x7

XA (Start Format) command

AFT (Field Origin) and ~A (Font) commands. The
A font isa 9x5 dot font.

NGB (Graphic Box) - Matches font 3x height of
the A bitmap font.

NGB (Graphic Box) - Matches font 4x height of
the A bitmap font.

NGB (Graphic Box) - Matches font 5x height of
the A bitmap font.

o

ACN (Cut Now) command

~N

PN (Present Now)

AXZ (End Format) command

Height parameter of the A command

2. Change the font height parameter by afew dots (e.g. 27+3=30) and print. Note the height.

3. Change the font height the other direction by the same amount (e.g. 27+3=30) and print.

Note the height.

4. Changethe font height to match the 5x font height. See #5 for the line height that matches
the font’s 5x font height (42 dots).
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Exercise 10 « This exercise shows you how to change font size of scalable fonts.

1. Send this format to the printer:

9
1——» ~xa +
2 ———» ~F0150,1507A0N,27,15"FDG g Y y"FS
3——» ~r0130,150"GB4,27,2"FS
4 ——» ~r0110,1507GB4, 36, 2"FS
5—» ~F0090,150"GR4, 42, 2 FS
6 —» ~cn1
7——® "PNO
8§ ——» ~x7

[y

XA (Start Format) command

~FT (Field Origin) and ~A (Font) commands. The
0 (zero) resident scalable font is called out.

NGB (Graphic Box)

NGB (Graphic Box)

NGB (Graphic Box)

ACN (Cut Now) command

PN (Present Now)

AXZ (End Format) command

Height x Width parameters of the ~A command

N

ON|OMNO DWW

. Change the font height parameter by afew dots (e.g. 27+3=30) and print. Note height and

contrast it to the behavior in the previous exercise with the bitmap font.

. Change the font height the other direction (e.g. 27+3=30) and print. Note that the font

scales as you increment and decrement the font height parameter.

. Change the font height and width parameters to be the same value (27 x 27 dots).

*  When the font height and width parameters match, the font is proportionally scaling
and are rendered in the printout as they would in print and display in other
applications and with different print technology (i.e.laserjet or from within MS Word).

* Imported TrueType and OpenType fonts act this way too.

. Change the font width parameter and natice the change to the font.

P1026208-001
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Exercise 11 « This exercise shows you how to import an object (font or graphic) using ZPL.

This exercise works for all supported file types and includes graphics the other typical object
(file data type) that you may import into your kiosk printer.

1. Open the Window operating systems Font file folder. Verify that the Verdanafont is there,
and drag it to your working directory. The font un-installs. Drag the font back to the
Windows Font folder. A copy of the font will remain in your working directory. The
Verdanafont has a OpenType symbol (‘O’ icon). Some other fonts have other symbols for
other font types including the other ZPL kiosk printer compatible font type, TrueType,
which are designated with an overlapping ‘TT’ icon.

Note: If the Verdana font is not available choose the Tahoma and replace all instances of
Verdana in this exercise and following exercises.

2. Click on the font file in your working directory and right click. Select Properties. The
version of the Vlerdana font used in this exercise is 171,792 bytes. Don't use the ‘file size
ondisk’ value.

3. Send thisformat to the printer immediately followed by the Verdana font (<DATA>):

1 —» -pvyE:VERDANA,B,E,171792,0,<DATA>
2 3 45 6 7 8

1 ~DY (Download Object) control (~) command

Printer memory location where font will be stored.
(R:=RAM, E:=EPROM, B:= Factory Optional EPROM)
3 The font name (max. 16 characters).

You can specify a different name, i.e. renameit).

B = Binary file data (for TrueType fonts).

5 E = TTE OpenType font type or extended or combined fonts;
T=TTF-TrueType (Many fontswill accept either T or E)
6 File Size (to be downloaded). In this example: 171792

7 0 (Zero) aplaceholder needed to correctly process fonts

8 <DATA> = The Verdana font file.

»H

» The data (<DATA>) can be sent two different ways:

» Two separate files. Thefirst file sent contains ~DY command and
parameters 2-5. The second file sent immediately after it is the font file.

» One merged file using code editor capabl e of encoding binary datawith ASCII
or file merging utility or program to concatenate the two file data strings.

» The easiest method for downloading and creating this ZPL font download fileisto use the
tool in the ZebraNet Bridge printer management utility.

4. Verify that the font has been downloaded by printing a directory label (receipt).
See Exercise 4 - This exercise shows you how to print a directory listing of memory
locations. on page 62.
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Exercise 12 « This exercise shows you how to delete a file (object) from memory.

Completing the previous exercise is a prerequisite to starting this exercise.

1. Send this format to the printer:

1——» ~xn

2 ——» ~IDE:VERDANA.TTE
3 —> ~X7

4

AXA (Start Format) command

AD (Print Directory Label) command

AXZ (End Format) command

File memory location and file/object name.

Use the asterisk for file name and/or the extension

to delete al filesin a given memory location or
with a particular file extension only.

HW N =

Exercise 13 « This exercise shows you the how to use imported fonts.

1. Send this format to the printer:

11— ~xn

2 ——» ~FT50, 50"A@N,36,20,E-TTO003M_.TTE*FDZEBRA
33— "FS

4 —» ~cnNl

5 ———  » ~PNO

6 ——» ~x7

[y

XA (Start Format) command

AFT and MA@ (Use Font Name to Call Font)
commands

~FS (Field Separator) command

ACN (Cut Now) command

PN (Present Now)

AXZ (End Format) command

~A@ (Use Font Name to Call Font) command and
the first 3 parameters (similar to "Af,o0,h,w)

8 Memory location and full font name capitalized as
displayed in adirectory printout ("WD).

N

NoMNO| bdlw

2. Deletethe memory location (E:) or the extension (. TTE) from the ~A@ command in line
#2 and print. Notice the result.
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Exercise 14 « This exercise shows you the how to simplify calling imported fonts.

You will need two imported font installed in the kiosk printer for this exercise. Use

Exercise 11 to install fonts as necessary. This exercise will use the Verdana font and the Zebra
Swiss 721 font (pre-installed in the factory and it is alisted item to download from the Zebra
Web site for development purposes).

1. Send this format to the printer:

11— ~xn

22— "FT050, 050"A@N,36,20,E:TTO003M__.TTE"FDZEBRA-1"FS
33— "FT050,150™A@N,36,20"FDZEBRA-2"FS

4 —p "FT050,250™A@N,20,20"FDZEBRA-3"FS

5 ——» ~"FT050,350™A@N,40,40,E:VERDANA.TTE"FDZEBRA-4"FS
6 ———p "FT050,450™A@N,40,40"FDZEBRA-5"FS

7 ———p "CNI

8§ — g "PNO

Q9 — - "XZ

[y

AXA (Start Format) command

AFT and MA@ (Use Font Name to Call Font)
commands with full font location

~A@ with last font location parameters used
Reduce the font size with the *A@ parameters
~A@ - New Font Called

NA@ with last font location parameters used
ACN (Cut Now) command

PN (Present Now)

AXZ (End Format) command

N

W ONOObd W

Oncetheafont is called with the *"A@ command, the *A@ command can be used just like the
~A command. If you have been using a”*AO (resident scalable font O - zero) and afont change
is needed, a simple search for the A0 string can be replaced with ~A@. The first instance of
~A@ must be modified to include the font file location parameters. This method can be
modified to search for a particular font size as well.
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Exercise 15 ¢« This exercise shows how to rename imported fonts for use with ~A command.

You will need one imported font installed in the kiosk printer for this exercise. Use Exercise 11
toinstall fonts as necessary. This exercise will use the Verdanafont.

The All Directory Listing from Exercise 4 was used to determine available font alpha-numeric
characters to assign to the Verdana font.

1. Send this format to the printer:

11— ~xn

2— > ~CWJ,E:VERDANA.TTE

33— "FT050,250™AJN,40,40"FDZEBRA"FS
4 ——» "CN1

5 ————» ~PNO

6 —— > "X7Z

1 XA (Start Format) command

ACW (Font Identifier) defines font J to be the
Verdana font stored in E: memory.

AFT and A calling the J font

ACN (Cut Now) command

PN (Present Now)

AXZ (End Format) command

N

oo bW

2. Cyclethe printer’'s power to clear the font alias hame.

By using the alias J font in formats (forms), the J font can be changed to reference another
TrueType font and use the same format. You can create whole format styles. Using font aliases
allows you to make an alias for headings and use another alias for paragraph text. You are only
limited by the available single character alphanumeric aliases that are left for usein your
printer. You should not use more than 3-4 different fonts for your receipt layout design. It will
use too much printer memory for font storage and it poor graphic design practice to use large
numbers of font in adesign.

Note changing fonts can change the size (height or width) of the fonts in addition to the font
style change. Font height is based on the total font height. See the ZPL Programmers Guide for
your kiosk printer and look up Scalable Fonts in the Fonts and Bar Codes section of the guide.
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This exercise shows how to save a font alias.

You will need one imported font installed in the kiosk printer for this exercise. Use Exercise 11
toinstall fonts as necessary. This exercise will use the Verdanafont.

The All Directory Listing from Exercise 4 was use to determine available font alpha-numeric
characters to assign to the Verdanafont as an dias.

1. Send the first format to the printer: Note thisis a configuration format and does not print.

2. Print adirectory listing of all memory locations. See Exercise 4 -.This exercise shows you
how to print a directory listing of memory locations. on page 62

3. Send the second format to the printer.

11— ~xn

2 ——» ~CWJ,E:VERDANA.TTE
33— ~NJUS

4 ————p "XZ

5———® "xaA
6 —p "FT050,250”AIN,40,40"FDZEBRA"FS
7—» "CN1

88— p "“PNO
9——— > X7

1 ~XA (Start Format) command - 1st for mat

ACW (Font Identifier) defines font J to be the
Verdana font stored in E: memory.

~JU (Configuration Update) command saves the
configuration.

AXZ (End Format) command

AXA (Start Format) command - 2nd for mat
AFT and A calling the J font (alias for Verdana)
ACN (Cut Now) command

PN (Present Now)

AXZ (End Format) command

w

O N0 b

Thefirst format saves the J font (alias) for the Verdanafont stored in E - memory. It changes
and saves the printer configuration to use the J font after a power cycle or areset. Thisformat
(form) only needsto be sent once. Note ~JUS will save al configuration settings!

The second, third (not shown), etc., and all formats following can use the J font for short hand
to call the Verdana.

Restore the printers default values or assign the J font to anew alias font. It can even be
changed to a resident printer font located in the permanent Z: memory. See the directory
listing.
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Exercise 17 « This exercise shows how to change the default font to simplify formats.

The printer’s default font is printer resident Font A (smallest resident bitmap font). The ~CF
(Change Alphanumeric Default Font) command can change the default font and/or set the size

of the default font.

1. Send this format to the printer:

ZPL 1l CODE

GENERATED LABEL

XA
~"FT050, 050"FDZEBRA"F'S
~"FT050,150"FDZEBRA"F'S
~"FT050, 250"FDZEBRA"F'S
~"XZ

~XA

~CFO0,27,27

~"FT050, 050"FDZEBRA"F'S
~"FT050, 150"FDZEBRA"F'S
~"FT050, 250"FDZEBRA"F'S
~CN1

~PNO

X7

LEBRA

ZEBRA

ZEBRA

1st Receipt out
Default
font size
No cut
between
receipts

Thefirst format usestheresident Font A to print the "FD (Field Data). The second format
has the default font changed with the ~"CF command to usethe 0 Font (zero) and achangein
font size (approximately 10 point font with a proportional scaling).

Note: Thefirst format does not have the *CN or ~PN that cut and present areceipt after a

print.
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Exercise 18 « This exercise shows how to change default font setting within a format.

The default font can be changed multiple times within a format (form). Please note the text
location and the order

1. Send this format to the printer:

ZPL Il CODE GENERATED LABEL
AXA ZEBRA-1
NCFG, 27,27
AFT050, 050 ZEBRA-2
AFDZEBRA-1~FS ZEBRA —3
~FT050, 150
"FDZEBRA-2"FS ZEBRA — 4
~CFO0, ,50
AFT050, 250 1EBRA-5
“"FDZebra-3"FS

~FT050, 350™MA0,27,50
“"FDZebra-4"FS
~FT050,450™MA0,27,50
~"FDZebra-5"FS

~CN1

~PNO

X7

The~"CF command setsthe G Font to the default font to print text.

The second ~CF command has the default font changed with the ~CF command to use the

0 Font (zero). By providing the only the width parameter (“"CFF, ,w), the font is proportional
and applies the single size parameter to the command asif both the width and height are
provided and of equal value.
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Exercise 19 « This exercise shows how to group text to take advantage of using default fonts.

This shows how the use of ~*CF (Change Al phanumeric Default Font) command and grouping
text that use the same font setting to print text.

1. Send this format to the printer:

ZPL Il CODE GENERATED LABEL
XA
ACFG,27,27 ZEBRA-1
~"FTO050, O50"FDZEBRA-1"FS i
~"FTO050, 250"FDZEBRA-3"FS
ZEBRA-3
ACF027,27 2EBRA-4
~AFT050, 150"FDZEBRA-2"FS S

A"FT050,350"FDZEBRA-4"FS
~"FT050,450"FDZEBRA-5"FS
~CN1

~PNO

~"X7Z

2. Goto Exercise 17 and print the receipt. Note that the first two lines of the text are printed
withthe Font O (zero) set by thisexercise’s last applied ~"CF command
(~"CF027,27).

3. Now, reset the printer (cycle power, send the printer areset command with the driver or as
a~JR [Power On Reset] command. Reprint the receipt for Exercise 17. Note that the font
is back to the default Font A at its default size.
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Exercise 20 « This exercise shows how Text (*A) and Field Orientation (*"FW) interact.

This exercise shows that the A Font selection command rotation parameter overrides the
global setting of the “"FW command.

In this exercises example code below, notice the first format (form) has a change to media
tracking ("MNV default changes to ~“MNN) and the cut margin on the leading edge is reduced to
2 mm ("KVO0, 9 default values are changed to ~KV0 , 2),

1. Send these formats (forms) to the printer:

ZPL Il CODE GENERATED LABEL
"XA Second Receipt Out
~MNN
~KVO, 2 E ~
~CF0,75,75 E
~XA

~"FT350,050"FDZEBRA-1"F'S

~FWN maz

~"FT150,200"FDZEBRA-1"F'S

~FWR First Receipt Out
~FT050, 400"FDZEBRA-3"FS

ACN1 ZEBRA -

"3 ZEBRA -1

~XA

~FWB

~"FT350, 050"FDZEBRA-1"FS
~"FT150,200"FDZEBRA-1"FS
~EWI
~"FT150,450"FDZEBRA-4"FS
~CN1

~PNO

~XZ

H83Z

2. Reprint the receipts. Note the first text field of the first receipt has the last “"FW setting.

3. Now, reset the printer (cycle power, send areset command with the driver or asa~JR
[Power On Reset] command). Reprint the receipt. Note that the form prints the sasme asin
step 1 of this exercise.

4. Changethe ~FWI to ~FWN and reprint to clear the text rotation.

Printing off the TOP and LEFT sides of the image map overwrites the printout. See the Smple
Line Graphics as Objects: Placement and Order on page 99 and the next exercise.
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Exercise 21 « This exercise shows the interaction of global rotation with object rotation.

Individua rotation parameters override global rotation parameters of the "FW command for
text as show in this example, as well as, bar code objects.

1. Send these three (3) formats (forms) to the printer, one at atime or all three together:

ZPL 1l CODE GENERATED LABEL

~XA

~MNN

~KVO0, 2

~LL560

~CF0, 35,35

~"XZ

~XA

~FWN

~FT270,250"A0ON~FD 0 degrees"FS
~FWR

~FT270,250"A0ON~FD 90 degrees”FS
~EWI

~FT270,250"AON~FD 180 degrees”FS
~FWB

~"FT270,250"FD_270 degrees”FS
~CN1

“PNO ' 180 degrees
~"XZ

~XA

~FWN

~FT270,250"FD__ 0 degrees”FS
~FWR

~FT270,250"FD__ 90 degrees”FS
AEWI — First Recel pt Out —
~FT270,250"FD_180 degrees”FS - Leading Edge'
~FWB

~FT270,250"FD_270 degrees”FS
~CN1

~PNO

~"XZ

270 degrees

__0 degrees

saaifiap pgL

saaibap (g

270 degrees

Noticein the first receipt out, the last of the three (3) single lines of text (_180 degrees) has
over written the other two (2) lines of text.

The

P1026208-001 ZPL Il Software Integrators Guide for Kiosk Printers 3/25/10



Basic ZPL Exercises and Examples

Exercise 22 « This exercise shows Image Map interactions with *FO and "FT placed text.

Placing text objectsthat extend into the TOP or LEFT sides of the Image M ap causestext to be

distorted.

1. Send these three (3) formats (forms) to the printer, one at atime or all three together:

ZPL 11 CODE

GENERATED LABEL

~AXA

~“LL560

~FWN

~CF0, 300,300
AFTO,100"FDVAW~FS
~CN1

~PNO

~XZ

XA
~FTO,100”"TBN,400,400"FDVAW"ES
~CN1

~PNO

X7

~AXA
~FOO,O0*FDVAW"FS
~CN1

~PNO

~XZ

2nd Receipt

1st and 3rd Receipts

Notice how the text in the ~"TB (Text Block) folds on its self.
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Exercise 23 « This exercise shows how the use multiple Fonts with a single line of text.

This shows how to use the “FT (Field Typeset) command to concatenate a sequence of text
data entries (Field Data, text, Field Separator). The ~FT without parameters separates each
text entry. Separate font settings can be applied after each ~"FT command.

This can be used to apply bold, italic or other font variations.

See the "FT command in the ZPL Programmers guide for your kiosk printer for more details.

1. Send this format to the printer:

ZPL 1l CODE

GENERATED LABEL

~XA

~LL560

~CF0,40,40
~FT050,050"FDZEBRA-1
AFTMAAN27 ,20"FDZEBRA-2
AFTMAHN42 ,26"FDZEBRA-3

AFT~"FDZEBRA-6 "FS
AFTNAHN42 , 26" FDZEBRA-7

~CN1
~PNO
~XZ

~“FS
~“FS
~“FS

~FO050,250™AAN27 ,20"FDZEBRA-5

~“FS

~“FS

ZEBRA—1 zcseo-: ZEBRA-3

azeeees LEBRA—6 ZEBRA-7

P1026208-001
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Exercise 24 « This exercise shows how the *"TB command paragraph is placed to print.

The~TB (Text Block) command is used to printer paragraph text with line wrapping to the
next line. It supports the advanced text handling capabilities of the Globa Printing enginein
you ZPL kiosk printer and Unicode.

1. Send this format to the printer:

ZPL 1l CODE GENERATED LABEL

XA

~"CF027,27
~F0050 ’ 050 Zebra Technologies Corporation strives to be

the expert supplier of in ti lutions ta
ATBR,500,500 specialty demand labeling, receipts, and
? ? ticketing problams of business and

~FDZebra Technologies Corporation govemmant,

strives to be the expert supplier of

innovative solutions to specialty
demand labeling, receipts, and

ticketing problems of business and
government . FS

~CN1

~PNO

X7

~ Zebra Technologies Corporation strives to be

- b .I“:Imd pu rni: iF . i 1‘ - d -
A ecialty demand labeling, receipts, an

Cr027,27 mknlin;prnblems of hus?nass and
AFETO50.550 government

’

~TBN, 500,500

“"FDZebra Technologies Corporation

strives to be the expert supplier of

innovative solutions to specialty
demand labeling, receipts, and

ticketing problems of business and
government . FS

~CN1
~PNO
~XZ

Note that the text blocks are placed in the same position with a different object placement
commands (“"FO and ~FT) used in each receipt.

Also note the text wrapping is independent of the text data sent in the field data.

3/25/10

ZPL Il Software Integrators Guide for Kiosk Printers P1026208-001

81



82

Basic ZPL Exercises and Examples

Exercise 25 ¢« This exercise shows how the Text Block (*TB) rotates.

1. Send this format to the printer:

Rotating the Text Block is different than rotating Single Line text data. The examples below
have the text blocks rotated 90 degrees. The Text Block rotates 90 degrees and anchorsto a
different corner.

ZPL 1l CODE

GENERATED LABEL

~XA

~“CF027,27
~F0050,050
~TBN, 500,500

“"FDZebra Technologies Corporation
strives to be the expert supplier of
innovative solutions to specialty
demand labeling, receipts, and
ticketing problems of business and
government . FS

~CN1

~PNO

~XZ

~XA

~“CF027,27
~FT050,550
~TBN, 500,500

“"FDZebra Technologies Corporation
strives to be the expert supplier of
innovative solutions to specialty
demand labeling, receipts, and
ticketing problems of business and
government . FS

~CN1
~PNO
~XZ

“Juaunuanoh

1 ¥

pue ‘sids 13q i
0} suonnos aaesouwl jo Jayddns padxe ap

aq 0} sangs uonelodiog saibiojouysa) eiqaz

2nd Receipt

padxa ay

“Juawwanoh
|0S aAIRAOUU JO 101
2q 0] saAus uoneiodiog saibiojouyda) eigez

pue ssawsng jo swajqosd Gugayan

&

pue “syai

Ad

0}

1st Recelipts

By default, the ZPL kiosk printer isin Continuous-Variable mode with a 9 mm cut margin at
the bottom of the receipt. The text rotation has caused both of the labels to grow in length to
accommodate and print the text that has extended beyond the initial image map area.
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Exercise 26 « This exercise shows how to add Line Feed/Carriage Return to a Text Block.

The Global Printing engine of the ZPL kiosk printer only recognizes Unicode text handling
characters or Hexadecimal command to do a Line Feed (OAh) or a Carriage Return (ODh).

1. Send this format to the printer:

ZPL 1l CODE GENERATED LABEL
~XA
~CF027,27
AFOOSO,OSO Zebra Technologies Corporation ,
strives to be the expert supplier of innovative
~TBN,500,500 Feoips, and tickling problems o business

. . d government.
“"FDZebra Technologies Corporation S

strives to be the expert supplier
of innovative solutions to
specialty demand labeling,
receipts, and ticketing problems
of business and government.” FS

~CN1

2nd Recelpt
~PNO
X7
Zebra Tal:hnoloples Corporation strives to be
the expert supplier of in i Jut to
XA specialty demand labeling, receipts, and
ticketing problams of business and
~CF027,27 government.
~FT050,550
~FH
~TBN, 500,500

“"FDZebra Technologies Corporation
_Obstrives to be the expert
supplier of innovative solutions

to specialty demand labeling, 1st Receipts
receipts, and ticketing problems
of business and government.” FS

~CN1
~PNO
~XZ

The“FH (Field Hexadecimal Indicator) command is used to initialize the text block for
hexadecimal characters and commandsin the Field Data text string.

Note that just inserting a carriage return into the text will not create a new line. Multiple spaces
and carriage returns or line feeds get treated as a single space.

3/25/10 ZPL Il Software Integrators Guide for Kiosk Printers P1026208-001

83



84

Basic ZPL Exercises and Examples

Exercise 27

1. Send this format to the printer:

This exercise shows how a Text Block works in Continuous-Variable mode.

The printer recognizes and prints objects that are placed in theimage map and extends the end
of the image to print all objects beyond the original end of format (form). The example shows
that the text charactersin the text block are the objects and not the text block itself.

ZPL 1l CODE GENERATED LABEL
~XA
~LL560
~Cr027,27 Zebra Technologies Corporation
~“FT050,1050
~TBN,500,1000

“"FDZebra Technologies Corporation
strives to be the expert supplier
of innovative solutions to
specialty demand labeling,
receipts, and ticketing problems
of business and government.” FS

~CN1
~PNO
~XZ

~XA

~LL560
~“CF027,27
~FT050,1050
AFH
ATBN,500,1000

“"FDZebra Technologies Corporation

OD1 O0D2 0OD3 0D4 _0OD5 _0D6
0D7 _0D8_0D9 0ODO 0OD1 _0OD2
“0OD3 _0D4 _0D5 _0D6 0D strives
to be the expert supplier of
innovative solutions to specialty
demand labeling, receipts, and
ticketing problems of business and
government . FS

~CN1
~PNO
~XZ

DN EWRN—-OD@O~ DU &R —

strives to be the _e:_?aq suppﬂalr 9! .i’nnnvatlue

to sp ¥ g
receipts, and ticketing problems of business
and government,

2nd Receipt

Zebra Tal:hnoloplas Corporation strives to be
the expert supplier of in ti lutions ta
specialty demand labeling, receipts, and
ticketing problams of business and
government.

1st Recelpts
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Exercise 28 « This exercise shows how Objects work in Continuous-Variable mode.

The printer recognizes and prints objects that are placed in theimage map and extends the end
of the image to print all objects beyond the original end of format (form). The example shows
that a graphic object (black or white line graphic) that extends or is placed beyond the preset
receipt length will cause the image map to grow to accommodate the object plus 1 mm image
margin. The cut margin distance (2-9 mm) is added to the formats (forms) extended image and
image margin.

1. Send this format to the printer:

ZPL 1l CODE GENERATED LABEL

~XA

~LL560

~“CF027,27
~F030,507GB40,500,20,B"FS
~F050,507GB20,700,10,B"FS
~CN1

~PNO

~XZ

XA

ALL560

~"CF027,27

AF030,507GB40, 500,20, B FS _
AF050,507°GB20,700,10 ,WAFS 2nd Receipt
~CN1
~PNO
X7

1st Recelipts
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Exercise 29

This exercise shows how store and recall formats.

Placing the "DF (Download Format) command at the beginning of aformat will store the rest
of the format (form) as command text strings for recall with the ~XG (Recall Format)
command. One or multiple formats (forms) can be recalled to print

1. Send this format to the printer:

ZPL Il CODE

~XA
~DFE:CONFIG-01.ZPL
~MNN

~KVO0, 2

~"LL560

X7

XA
~DFE:CONTENT-01.ZPL
~"CF032, 32

~F0050, 050
~"TBR, 430,550

labeling, receipts,
government."FS

~"XZ

XA
~DFE:ENDIT-01.ZPL
~CN1

~PNO

X7

XA
~XFE:CONFI1G-01.ZPL
AXFE:CONTENT-01.ZPL

~AXFE-ENDIT-01.ZPL
X7

~FO50, 50"XGE:ZEBRALOGO.PNG, ,"FS

~"F030,307GB590,490,5,B"FS

“"FDZebra Technologies Corporation strives to be the expert
supplier of innovative solutions to specialty demand
and ticketing problems of business and

GENERATED LABEL

0] SUOIIN|OS SAIJRAOULL JO

‘Jjuswuiaaoh pue ssauisng jo
‘Guijaqe] puewsap Ajeisads
191jddns padxa ay) aq o) saauls
uonesodion saifiojouyss ) eiqaz

swajqosd Huneyan pue ‘sydiesal

ZEBRA

TECHNOLOGIES

Note the added graphic to the recalled formats (forms). Other objects can also be placed in the
format (form). All commands, objects and formats (forms) are order sensitive.
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Exercise 30 « This exercise shows how store a format as a graphic and recall it as a graphic.

Format objects can be converted from text command strings to a graphic for fast recall where
timeiscritical (typicaly lessthan a second) with the IS (.Image Save) command.

The stored graphic of the layout can be brought into the image map in place with the
AL (Image Load) command.

1. Send this format to the printer:

ZPL 1l CODE

XA

~MNN

~KVO0, 2

~"LL560

~"CF032, 32
~"F030,307GB590,490,5,B"FS
~"FO370, 050"FDName"FS
~F0370,250"FDTitle"FS
~"FO50, 50"XGE: ZEBRALOGO. PNG, , "FS
N SE:PaperBadgel.PNG,Y
~CN1

~PNO

~x2 ZEBRA

TECHNOLOGIES

GENERATED LABEL

Name

Title

XA
N LE:PaperBadgel.PNGNFS
~CN1
~PNO
~X7Z

Prints Receipt Twice
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Exercise 31

This exercise shows how the use Text Data Variables in a format.

Using text variables requires that you create two files. One, aformat (form) with blank
variable field data fields. The second format recalls the first format and supplies the blank text
data fields with variable referenced data for each variable field in the recalled form.

Text data can be linked to bar codes and text (single line and paragraphs fields) with
~FN (Field Number) command. They can link avariableto one or many variable fieldsfor text
or bar codes.

1. Send this format to the printer:

ZPL 1l CODE

XA

~DFE:PaperBadge2.ZPL

~MNN

~KVO, 2

~LL560

~“CF055, 55

NILE:PaperBadgel.PNGMNFS

~F0370, 100"FNINFS (Name)
~F0370,300"FN27FS (Title)
~F0375,385”B3N,N, 100, Y FN1INFS (Name)

R GENERATED LABEL
AXA Name
~XFE: PaperBadge2.ZPL Raiph
AEN1~FDRalph~FS

AEN2/~FDB0OSSFS ks

AXFEZENDIT-01.ZPL Boss

e anitiial] ][]

TECHNOLOGIES

The exampl e above shows how a variables can work with other features outlined in previous
exercises. The format converted to a graphic of the image map is used as atemplate. The
variable field are placed as text or bar code object on top of the image. Note that the text data
that followsthe “FS (Field Separator) command does not print or interfere with the printing of
the receipt.

The stored format (form) with the variable fieldsis recalled in the second format (form) and
inserts the two variables into the three (3) referenced locations (“FN). The last format is
recalled to use a predefined (and stored) receipt handling (in this case ~"CN1 and ~“PNO).Notice
how this makes it hard to determine what action the recalled format will take when trying to
follow the code. Thisis the problem with nesting ZPL formats within formats presents.

P1026208-001
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Notes »
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Bitmap Graphics and Logos

This section describes the process of importing, storing, and using bitmap graphicsin a ZPL
based receipt format (form).
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Overview

The ZPL kiosk printer only supports black and white bitmap graphics. Black and white
bitmaps are the simplest type of computer based graphic. Most graphics that you will import
for use in receipts will require some modification before they can be imported and printed.
Earlier while using ZebraDesigner, you may have imported graphicsin your prototype receipt
designs. These were converted by ZebraDesigner into ZPL black and white bitmaps (GRF).
Developing receipts with logo (bitmap) graphics will usually require you to convert graphics
or use Zebra utilities or applications to do that conversion to black and white bitmaps.

The ZPL kiosk printer can also export internally stored graphics for using other ZPL printers.

Graphic images come in many formats (bitmap and vector), color depth levels (the number
and method of bits used to encode a single data bit, dot or pixel), resolution (dots per inch or
millimeter), and size asimaged. All of these must be converted or otherwise modified tofit the
requirements of ZPL and your receipt design.

The basic ZPL bitmap image requirementsare:
e Converted to one of four ZPL compatible bitmap formats:
e Zebra's GRF bitmap format
* PNG bitmap format converted to the Zebra ZB64 encoding

» PCX (Personal Computer eX change) alegacy bitmap format from
ZSoft Corporation

* BMP- adevice-independent bitmap format used in common computer operating
systems, i.e. Microsoft® Windows®

» Black and White color data, a single data bit can represent both colors.
(1= Black and 0=White)

e 203 dpi (dots per inch) / 8 dots per millimeter resolution

» Theimage must be scaled and rotated to fit the area defined by the receipt design.

By using common bitmap editing tool s such as Photoshop®, Photo-Pai nt® or even Windows®
Paint; picture and logo graphics can be imported into your kiosk printer. Several Zebrautilities
and applications are available to help you import, convert and modify your graphics for use
with ZPL programming. Using ZebraDesigner to import graphicsis covered in Prototype
Receipt on page 13 and includes alist of formats supported by ZPL and ZebraDesigner when
making prototype receipts. ZebraNet Bridge v.2 or greater also offers a excellent graphic
import features, but does not include a dithering option supported by ZebraDesigner.

The original (un-converted) images being imported into the ZPL kiosk printer at minimum
should be as large (at the required print resolution of 203 dpi), as the printed image size in the
receipt design or concept. The original image size prior to conversion should be two (2) to four
(4) times larger to give the conversions algorithms finer control over image quality.

Converting graphics from full color to greyscal e and then to a black and white image usable by
the printers can be a challenge for you, the devel oper, to get acceptable or even optimal image
quality for useinthe ZPL kiosk printer.
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ZPL Graphics Commands
Table 6 « ZPL Bitmap Graphic Commands
Command Name Description
EX Comment Places simple non-printing comment between

AFX and the next caret (™) or tilde (~) command.

Graphic Call Commands

~XG Recall Graphic Recalls a stored bitmap graphic image and
includes image magnification parameters.

~NL Image Load Places a stored graphic into the image map at the
L abel Home (LH) position, the equiva ent of
~F00, 0.

NM Image Move Use the “XG - Graphic Recall command instead.

Recalls a stored bitmap graphic image, but does
not have the image magnification like the ~XG.

NGF Graphic Field Direct download of a graphic into the image map
of aformat (form). Used for onetime use graphics
and they are erased when the image map is
cleared for generating a new receipt.

NS Download Graphics Stores afull or partial receipt format (form)
rendered as a graphic (instead of storing ZPL
command code).

~D Object Delete Deletes objects: graphics, fonts, and stored
formats from storage areas.

Global or Persistent Commands

~LR Label Reverse Print Reversesthe print of all fields following this
command until turned off or areset event occurs.

Graphic Placement Commands

~FO Field Origin Setsafield origin to the top left corner or top right
of the line graphic object.
FT Field Typeset Sets afield origin to the bottom left or bottom

right corner of the line graphic object.

Special Effects

~FR Field Reverse Print Setsa single field to reverse print when
overlapping other printable objects.

Graphic Download

~DY Download Objects Downloads and installswide variety of printer
usable programming objects. fonts (OpenType
and TrueType) and graphics.

~DG Download Graphic Use the ~DY command for new ZPL code.
Downloads an ASCII Hex representation of a
graphic image. Thisisused by ZebraDesigner for
graphics.
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Importing Graphics

The ZPL programming language has multiple methods to download graphic objects into your
Zebra ZPL kiosk printer. You have already been exposed to one graphic download method
(~DG) when devel oping your prototype receipt with ZebraDesigner. For the ZPL programmer,
thereisa Download Objects (~DY) command that can be used to all object types and
supported formats and encodings supported by the printer.

The Download Objects (~DY) command is not limited to preprocessed and converted graphics.
The Download Graphic (~DG) command is used by Zebra applications and utilities. It will be
used ‘asis inaseparate ZPL format file or copied into a configuration format file. The ~DY
command can be used to directly import black and white graphic data files without a separate
CONVersion process.

The ~DY command graphic import process takes place in avery similar manner to the ~DG
command that is used by ZebraDesigner or ZebraNet Bridge. Since most of the graphic file
formats are binary and not made ASCI | data, the graphic data can not normally be imported
into aZPL program file because they are dissimilar data types. Thisis atext editor or
application issue. To get around thisissue, the ~DY command is designed to prepare the ZPL
kiosk printer for the graphic file and its storage. The ZPL ~DY command and parameter
followed by the data as part of the ZPL ~DY command file or as a supported graphics file sent
immediately following to the printer.

See the ~DY command the ZPL Programmers guide for your ZPL kiosk printer. Here afew
guidelines and suggestions for storing graphics and applying them to this command.

» Storegraphicsin E: or the factory optional B: flash memory. Do not use the default
R: (RAM) memory. It istemporary and the graphic will be lost if the printer is reset
or powered is cycled.

» The filename can be up to 16 characterslong (for ZPL kiosk printers).
» Forthe~DY command's b parameter (file format encoding):
» Choose A for GRF Zebraraw data graphic format (ASCII or Zebra ZB64).
» ChooseB for BMP and PCX graphic formats (Binary).
» Choose P for ZB64 converted PNG graphic formats.
» Forthe ~DY command's x parameter (file extension):
» Choose B for BMP graphic formats.
» Choose G for GRF graphic formats.
» Choose X for PCX graphic formats.
» Choose P for ZB64 converted PNG graphic formats.
* For the ~DY command’s t parameter (file size):

* Openthefile's propertiesin Windows by right clicking on the file to be
imported. Copy the ‘Sizein bytes’ (not ‘ Size on disk’) to this parameter. Remove
commas and periods from the byte count number you copied.
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» Forthe ~DY command’'sw parameter. Thisisfor GRF file types only:

» The RAW graphic datafor the Zebra GRF graphic format does not have width
(and height) of the graphic. 8 dots =8 bits= 1 byte=1 mm

* Round fractions of abyteto the next whole byte value.

» Seethe ~DG command in the ZPL Programmers guide for this ZPL kiosk printer
for a description of the calculating this value (w) which is the same for both
commands.

The last parameter of the ~DY command is DATA. DATA can be directly added as ASCI|
hexadecimal encoded raw graphic data, sent as a separate files, and merged together
(concatenated files— ASCII and binary data). Note that merging the file using an advanced
code editor will make it un-editable as an ASCI|I file by most text editors.

The typical method is sending two (2) separate files: the ZPL control (~) command fileis
immediately followed by the graphics file. Sending the command file will cause the printer to
wait until the all data has been transferred as specified by the ~DY commands t parameter.
Here are three (3) examples of the ~DY command.

* Bitmap (BMP)
e ~DYE:SCREW1.BMP,B,B,2502,,

»  Check _box.bmp file is appended or sent immediately following the
~DY command to the printer.

o Zebra's Raw Graphic Format (ASCII or ZB64 encoding)

- ~DYE:SAMPLE.GRF,A,G,80,10,
FFFFFFFFFFFFFFFFFFFF
8000FFFFO000FFFF0001
8000FFFFO000FFFF0001
8000FFFFO000FFFF0001
FFFFOO0OFFFFO000FFFF
FFFFOO0OFFFFO000FFFF
FFFFOO0OFFFFO000FFFF
FFFFFFFFFFFFFFFFFFFF

» Paintbrush (PCX)
e ~DYE:Frog.PCX,B,X,1306,,
* Frog.PCX fileis appended or sent immediately following the~DY command.

» ThePCX format is alegacy standard and no longer changes to meet today’s
issues. Because of this, it isagood format for saving your graphics for import.

e PNG Format

» Usethegraphic import tools to convert and compress the PNG file. Using the
PNG helps to minimize memory usage.

The printer supportsthe ZB64 ASCII encoding and compression of raw graphic
data. See the ZB64 Encoding and Compression section in the ZPL Programmer
guide for your ZPL kiosk printer for more details.
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Using Graphics in a Receipt

Graphics are placed into the printer’s image map and printed like any other object. Here afew
common command features:

Only the ~XG command allows graphics to be magnified from 1 to 10 times.

Graphicslike other print objects are order sensitivein placement of the graphic and its
interaction with other commands and printing objects.

In order for the graphic to print, a Field Separate (“"FS) command is heeded to print
the placed object.

Graphics can be uploaded to the host ("HY) for redistribution to other printers.
Note that ZebraNet Bridge includes a premium feature to clone a printer to one or
more printers.

Supports the justification of object placement commands: ~FO, “FT, and ~FW.

These commands DO NOT include:

A rotation parameter - graphics must be rotated before they are imported.
An ability to reduce the graphics print size.

An ability to place multiple graphics with a”*FO or ~FT. This feature isonly
supported for text with the "FT command.

Figure 18 « Graphics Placed with the Recall Graphic Command ("“XG)

ACN1
~PNO
"XZ

ZPL 1l CODE GENERATED LABEL
XA
ALL560 —
AFO50,50"XGE : SAMPLE .GRF, 1, 1"FS
AFO50,150"XGE : SAMPLE . GRF, 3,3"FS ————

AFO50,250°XGE - SCREW1 . BMP, 1, 1°FS
AFT250,350,1°XGE : FROG . PNG/FS =
AFT050,550"XGE - FROG . PCXAFS 4% .

Thereceipt in Figure 18 « used the graphics loaded with the examples outline in the Importing
Graphics on page 94. Thefirst two (2) graphics are the SAMPLE.GRF Zebra ASCI| format.
The magnification parameters are set to one (x1) and three (x3) times the stored graphics size.
The third (3) is has the default justification like for the Screw1.BMP like the first two (2)
bitmap graphics. The fourth (4) is placed with the justification set to Right and the Frog.PNG
graphic was rotated before importing into the printer. The fifth (5) bitmap graphic is another
frog graphic in the PCX format.
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Line Graphics

The section covers the use of simple line graphicsin akiosk printer.

Overview

Zebra kiosk printer supports simple line graphics with four (4) commands. Those commands
and commands that effect how they interact and displayed are listed in ZPL Line Graphics
Commands on page 98.

Each of these commands features:

Height and width parameters (or for a circle an equivalent diameter parameter).

The Print option parameter of line graphics can print as Black (default) or White
(intended to print over previously placed black objects). Note that other types of
objects (text, bar codes and logo graphics) do not have the ability to ‘ print’ white.

Order sensitive in placement of graphic and interaction with other commands and
graphics

Supports use of Dots, Millimeters, or Inches to place and specify simple line graphic
parameters. See the Set Units of Measurement (“MU) in the ZPL programmers guide
for your kiosk printer.

Minimum line (and outline) thicknessis one (1) dot.

In order for the line graphic to print, aField Separate (*"FS) command is needed to
print the placed line graphic (object).

These commands DO NOT include:

A rotation parameter - simple line graphic orientation is set by the height and width
parameters and the graphic placement commands (“"FO and ~“FT) only.
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Table 7 « ZPL Line Graphics Commands
Command Name Description
~GB Graphic Box Draw boxes (solid and hollow) and lines.
Supports corner rounding of boxes.
NGC Graphic Circle Draw acircle (solid and hollow).
~GD Graphic Diagonal Line Draw a diagonad line.
"GE Graphic Ellipse Draw an ellipse (solid and hollow).
Graphic Placement Commands
~FO Field Origin Sets afield origin to the top left corner or top
right of the line graphic object.
FT Field Typeset Sets afield origin to the bottom left or bottom
right corner of the line graphic object.
Special Effects
~FR Field Reverse Print Reversesthe print of previously placed objects
intersecting this field’s object.
~LR L abel Reverse Print Reverses the print of all overlapping objects
Sy Note * ZebraDesigner does not support the Graphic Diagonal Line (or Graphic Circle).
These must be added to receipt/label formats generated by the ZebraDesigner during the
receipt modification development process.
s Note « Simple line graphics (and other printer objects and configuration formatting) can be
saved as a Stored Format (form) or a Stored Graphic for later recall or reuse in other receipt
formats (forms).
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Simple Line Graphics as Objects: Placement and Order

See the ZPL Programmer guide for this ZPL kiosk printer for details on how to use the
individual simple line graphics commands.

This series of examples are used to show how objects (simple line graphics in these exampl es)
are placed and interact with other objectsin areceipt format. Objects are not limited to the
simple graphics used in these examples, but also include text, bitmap logo graphics, and bar
codes.

Simple line graphics are easily placed and shaped in the image map.

» Orientation can be controlled with the "FO and ~FT and their respective justification
parameters and covers al four (4) quadrants.

» Additionally diagonal line graphic has an a Orientation parameter that orientsthe
slope to start on the bottom or the top when reading from left to right.

» Simpleline graphic’s width and height parameters can be switched to simulate a 90°
rotation of the graphic.

Figure 19 « Rotating Objects without a Parameter

ZPL Il CODE GENERATED LABEL

XA
~LL560

~"FX 0,90,180,270 degrees
simulated rotation

~F0200,200, 0”"GB100,50, 25"FS
~FT200,200, 0”"GB50,100, 2"FS
~FT200,200,17GB50,100, 25"FS
~F0200,200,17GB100,50,2"FS
~CN1

~PNO

~XZ

The ZPL programming example above shows how the rotation of a graphic can be ssimulated
to be like the “FO rotation of text (“A) objects around a single point (in this case - image map
location 200,200).

The third parameter of the Graphic Box/Line (*GBw, h, t), is set to half of the graphic boxes
width or height, which ever is smallest o f the two. Making this parameter larger than thiswill
have no effect on the printed result until the width or height parameter value has been
exceeded. If the border thickness (t) parameter value exceeds the larger of the width and
height parameters, then the graphic box becomes a square with the size set by the border
thickness.
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The diagona line graphics are rotated in the same manor as the line graphic boxes were on the
previous page. The diagonal lines have the same dimensions as the boxes too in this example.

Figure 20 « Rotating Objects without a Parameter

ZPL 1l CODE

GENERATED LABEL

~XA
~LL560

~CN1
~PNO
~XZ

~F0200,200,07~GD050,100,40,B,L"Fs
~FT200,200,07~GD100,050,20,B,R"FS
~FT200,200,17GD050,100,20,B,L"Fs
~F0200,200,17~GD100,050,20,B,R"FS

Notice how the diagonal lines thickness parameter is set to the vertical axis (width). The
greater the ratio of diagonal line’'s height to width ratio (h/w), the wider the line will appear up
to the thickness of a straight horizonta line.

Diagonal lines can also create arrow heads for lines. Solid and filled circles also make
common line terminators.

Diagonal Line Lenght = '\/wz + h’
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The example below show how the diagonal line graphic can make lines with basic arrowheads
and afew issues caused by using diagonal linesinstead of the ~*GB command to make a

straight line.
ZPL 1l CODE GENERATED LABEL
XA

~¥F0100, 050, 0”GD100,000, 3,B, L "FS
~F0100,150,0”GB100,000, 3,B"FS

~F0200, 200, 0~GD000,100,3,B, L "FS
~F0200, 200, 0~GD030, 030, 5,B, L "FS
~FT170, 230, 0~GD030, 030,5,B,R"FS

~FT200,500,0~GB000,100,3,B"FS
~FT200, 500, 0°GD030, 030, 5,B,R"FS
~F0200,470,17GD030, 030,5,B,L"Fs

~F0400,400,0”GB100,000,3,B"FS
~F0400,400,07GD030, 030,5,B,L"FS
~FT400,400,07GD030,030,5,B,R"FS

~F0400,200,1”GB100, 000, 3,B"FS
~F0400,200,17GD030,030,5,B,R"FS
~FT400,200,17GD030,030,5,B,L"FS

~CN1
~PNO
~XZ

~F0100,100,0”GD100,000, 100, B, L"FS

[ S—
——— 100 dots

_/\\ >

2

3J/ <1

Thefirst group of line objectsistrying to print a straight horizontal lines with the last of this
group printing correctly. The first in this group prints three (3) dot along a 100 dot space. The
second prints a 100 dots but spaced out and shifted slightly. The problem is the actual line has
no height and two (2) width parameters, height and thickness (width).

The following four (4) groups create arrows. The second (2) group uses adiagonal line (“GD)
and gets slightly skewed three (3) dots. The last three (3) groups use the graphic box/line
(~GB) command to make straight lines. Not that these lines could be shifted slightly to align
the line to the tip of the arrowhead. Diagonal lines are justified and do not center on the origin

point ("FO or ~FT).

Note it may be simpler to use other less common arrowhead family of line terminators used to
designate items, such as small hollow or filled circles and squares.
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The example below shows how the graphic box/line reacts to exceeding the image map

boundaries. The printer has been changed to Continuous mediamode from the default Variable
-Length Continuous mode with a2 mm cut margin to maximize the print area and lock the

receipt size.

ZPL 1l CODE

GENERATED LABEL

~XA

~AMNN
~KV,2,,,
~"LL560

~¥0150,150,07GB010,100,5,B"FS
~¥T150,150,17GB010,100,5,B"FS
~¥T150,150,07GB100,010,5,B"FS
~¥0150,150,17GB100,010,5,B"FS

~F0350,350,07GB010,400,5,B"FS
~FT350,350,17GB010,400,5,B"FS
~FT350,350,07GB400,010,5,B"FS
~F0350,350,17GB400,010,5,B"FS

~CN1
~PNO
~XZ

Thefirst group of line objects print well within the image map area.

The second group exceedsthe image map areain all four (4) directions. Two (2) of the four (4)
lines, left and top highlighted, extend off the image map area and shift to the middle of the

image map. The line object has shifted to fit within the image map (350 - 400 = 50 dot).
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The example below shows how the box/line graphic (“GB) interacts with object order
(layering), white and black graphics, and single object reverse print (“"FR). The printer has
been changed back to the default Variable-Length Continuous mode. Note how the graphic
objects are placed beyond the minimum length of the receipt (*"LL560).

ZPL 1l CODE GENERATED LABEL

XA

~LL560
~F050,507GB200,100,100,B"FS
~F0350,50"GB200,100,100,B"FS
~F0150, 75”°GB300,50,25,W FS

~F050,200~GB200,100,100,B"FS
~F0150,225~GB300,50,25,WAFS
~F0350,200"GB200,100,100,B"FS

~F0150, 375~GB300,50,25,W FS
~F050,350"GB200,100,100,B"FS
~F0350,350"GB200,100,100,B"FS

~F050,500~GB200,100,100,B"FS
~F0350,500"GB200,100,100,B"FS
~F0150,525*FR"GB300,50,25,B"FS

~F050,650"GB200,100,100,B"FS
~F0350,650"GB200,100,100,B"FS
~F0150,675"FR"GB300,50,25,WNFS

Jtin

~F050,800"GB200,100,100,B"FS
~F0150, 825"FR"GB300,50,25,WNFS
~F0350,8007GB200,100,100,B"FS

~F050,800"GB200,100,100,B"FS
~F0150, 825*FR"GB300,50,25,WrFS
~F0350,8007GB200,100,100,B"FS

~F0150,975"FR"GB300,50,25,WNFS
~F050,950"GB200,100,100,B"FS
~F0350,950"GB200,100,100,B"FS

~F0150,1125~FR™GB300,50, 25, W FS
~CN1

~PNO

~XZ

The first three (3) objects only very the order of the white printing box graphic. The fourth and
fifth groups shows the Field Reverse Print (“FR) overrides the White and Black setting of the
box graphic. The fifth, sixth, and seventh groups show that the Field Reverse Print command
is aso order dependent for interactions with other objects.
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The example below shows how the box/line graphic interacts with layering, white and black
graphics, and single object reverse print (“FR) all interact with a global reverse print (*LR).

ZPL 1l CODE

GENERATED LABEL

XA

~LL560

~LRY
~F050,507GB200,100,100,B"FS
~F0350,50"GB200,100,100,B"FS
~F0150, 75~°GB300,50,25,W FS

~F050,200"GB200,100,100,B"FS
~F0150,225~GB300,50,25,WAFS
~F0350,200"GB200,100,100,B"FS

~F0150, 375~GB300,50,25,W FS
~F050,350"GB200,100,100,B"FS
~F0350,350"GB200,100,100,B"FS

~F050,500~GB200,100,100,B"FS
~F0350,500"GB200,100,100,B"FS
~F0150,525*FR"GB300,50,25,B"FS

~F050,650"GB200,100,100,B"FS
~F0350,650"GB200,100,100,B"FS
~F0150,675"FR"GB300,50,25,WrFS

~F050,800"GB200,100,100,B"FS
~F0150, 825"FR"GB300,50,25,WNFS
~F0350,8007GB200,100,100,B"FS

~F050,8007GB200,100,100,B"FS
~F0150, 825"FR"GB300,50,25,WrFS
~F0350,8007GB200,100,100,B"FS

~F0150,975"FR"GB300,50,25,WrFS
~F050,950"GB200,100,100,B"FS
~F0350,950"GB200,100,100,B"FS

~F0150,1125~FR™GB300,50,25,W FS
~LRN

~CN1

~PNO

~XZ

B

Objects are treated asiif al objects are on the same layer. The single object’s Field Reverse
Print isignored and the persistent Label Reverse Print is used for reverse print interactions.

The Label Reverse Print is turned on and back off at the before the end of the receipt because
the command ia precedent between receipts until turned off or a reset condition.
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This example shows how by placing a graphic box around all objects that all object are now
printing reverse of the previous example printout.

ZPL 1l CODE

GENERATED LABEL

XA

~LL560

~LRY
~F00,07GB600,1200,300,B"FS

~F050,507GB200,100,100,B"FS
~F0350,50"GB200,100,100,B"FS
~F0150, 75”°GB300,50,25,W FS

~F050,200~GB200,100,100,B"FS
~F0150,225~GB300,50,25,WAFS
~F0350,200"GB200,100,100,B"FS

~F0150, 375~GB300,50,25,W FS
~F050,350"GB200,100,100,B"FS
~F0350,350"GB200,100,100,B"FS

~F050,500~GB200,100,100,B"FS
~F0350,500"GB200,100,100,B"FS
~F0150,525*FR"GB300,50,25,B"FS

~F050,650"GB200,100,100,B"FS
~F0350,650"GB200,100,100,B"FS
~F0150,675"FR"GB300,50,25,WFS

~F050,800"GB200,100,100,B"FS
~F0150, 825"FR"GB300,50,25,WNFS
~F0350,8007GB200,100,100,B"FS

~F050,800~GB200,100,100,B"FS
~F0150, 825*FR"GB300,50,25,WrFS
~F0350,8007GB200,100,100,B"FS

~F0150,975"FR"GB300,50,25,WrFS
~F050,950"GB200,100,100,B"FS
~F0350,950"GB200,100,100,B"FS

~FO0150,1125~FR™GB300,50,25,W FS
~CN1

~PNO

~XZ
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Notes »
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Text and Fonts

This section covers the wide range of languages, text, fonts and data input commands
supported by your Zebrakiosk printer to print text.

Overview

The ZPL kiosk printer supports more than just text and fonts, it supports languages with the
Zebra's patented Global Printing Solution. The Global Printing Solution utilizes the advanced
features of Unicode to support non-Latin script based languages with left to right, right to left,
bi-directional, and top to bottom print with script dependent complex grammar and display
rules. These features are needed for selecting the correct glyphs (one or more glyphs make a
character or one or more characters make a glyph) to properly generate localized text used
around the world (e.g. Latin, Arabic, Hebrew, Thai, Devanagari, Chinese etc.). The printer
supports complex language scripts, as well as, basic text printing.

Unicodeis auniversal code page to convert text encodings into readable typeset for printing.
While ASCII and other traditional code page encoding systems support 256 characters or less,
Unicode can support almost 100,000 characters for all major languages. Unicode contains
rules for combining characters (glyphs, graphemes, ideographs) into language including
complex non-Latin languages that can be difficult to print.

Support for Unicode allowsthe printer to seamlessly print most languages with TrueType,
OpenType, and Zebra printer fonts (resident and optional). The ZPL kiosk printer includes the
ability to combine fonts (Unicode and non-Unicode) and supportsindividual character
substitution. As aresult, you do not have to select the language, font, code page, or configure
or adjust the printer each time you need to print. Zebra's printer-resident capabilities provide
fast receipt output and seamless multi-language printing with minimal configuration.

Zebra offers several language supporting font and memory options. This allows you the
flexibility to choose options and configure your printer for only the features needed to support
your kiosk printer deployment. Multiple text reading directions are support to cover the
languages from around the globe.

The printer also includes support for those legacy text encoding methods (ACSII, PC DOS and
other code pages) for non-Unicode supporting applications.
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Global Language Script Support

A single script may support more than one language and a single language may use more than
one script. The ZPL kiosk printer supports the following language scripts:
Table 8 « ZPL Supported Language Scripts

Arabic Greek Hiragana
Bopomofo Han Katakana
Cyrillic Hangul Latin
Devanagari Hebrew Thai

Languages Support by ZPL Kiosk Printers

The ZPL kiosk printer supports the following languages when the correct text encoding
method and fonts are used.
Table 9 « ZPL Supported Languages

Albanian Estonian [talian Serbian
Arabic Farsi Japanese Slovak
Azerbaijani Finnish Kazakh Slovene
Bulgarian French Malay Spanish
Chinese (Traditional) | German Moldavian Swedish
Chinese (Simplified) | Greek Korean Tajik
Croatian Hebrew Norwegian Thai
Czech Hindi Polish Turkish
Danish Hungarian Portuguese Ukrainian
Dutch Icelandic Romanian Urdu
English Indonesian Russian Viethamese
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Supported Text Character Encoding Methods

What is

The printer uses the following programming sel ectable encoding methods to print receipts. See
the Change International Font Encoding (~C1) command in the ZPL Programmers guide for
your kiosk printer.

Table 10 « ZPL Supported Character Encoding Methods

ASCII Wansung Windows Code Page 1252
Code Page 850 Johab Windows Code Page 1251
UTF-8 Hangul Windows Code Page 1253
UTF-16 GB2312 Windows Code Page 1254
(USC-2, Big-Endianand 518030 Windows Code Page 1255
Little-Endian)

J S and Shift-JIS Big 5 and Big 5 HKSCS Multi-Byte Encoding with
Code Page 874 CIK and CIKV ASCII transparency

The printer also includes the ability to use hexadecimal data encoding to provide an alternate
way to encode text and avoid conflicts with data communications, font handling, and printing
restricted characters.

Unicode?

Unicodeis auniversal character set and encoding standard. Unicode can be thought of as a
giant code page, similar to Code Page 850. Each character is assigned a code point, which is
used to encode a character in the computer or areceipt format. The difference between Code
Page 850 and Unicodeis that while Code Page 850 assigned 256 L atin characters, Unicode has
assigned almost 100,000 characters from all the major languages of the world and still has
room to grow. The use of Unicode simplifies the encoding process since a single encoding can
be used rather than switching between code pages for each language. Complex and multiple
languages can easily be printed on a single RECEIPT.

The example in the following table displays the difference between UTF-8 and UTF-16 and
the different serializations forms of UTF-16. The Latin Capital Letter “A” has the Unicode
code point 0041. See the various encodings of this code point on the right side of the table.

Table 11 « Example of Unicode UTF Encoding of a Character

Character Encoding Scheme Byte Sequence
Latin Capital UTF-8 41
Letter A UTF-8 with BOM EF BB BF 41
UTF-16BE 0041
U+0041 UTF-16LE 4100
UTF-16 0041
A FE FF 00 41
FF FE 41 00
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Windows operating systems since Windows 2000 have been running with UTF-16 as their
internal encoding scheme. Most application devel opment programs running in Windows
however use UTF-8 as the text encoding scheme. UTF-8 has greater adoption and has fewer
variations to encode data. It uses 8 bit chunksto encode text. UTF-16 uses 16 bit chunks of
data. More environments can use the UTF-8 and is the preferred encoding format for more
programs, applications, and web browsers.

Many characters are shared between languages and can have minor affect on the displayed
character when using asingle font for all languages. The Southeast Asian languages (CJK and
CJKYV character sets) can exhibit these minor variations. These Southeast Asian languages,
such as Simplified Chinese, Traditional Chinese, Korean and Japanese, share the HAN script.
The Unicode Standard unified some of the characters into single code points for the various
languages. The charactersin the script have the same meaning in each language, but some of
the glyphs are dlightly different. A common English exampleis color versus colour. The
problem can be solved with locae-specific fonts, thus the four versions of the Andale font are
available for the printer. For most printing applications, the issue is minor.

Selecting Fonts

Select afont that supports the languages required for the printing application. You may also
need to select fonts to display print characters (screen fonts) in your design and application
development environment. Keep in mind that certain fonts require certain options.

A bitmap font isthe set of charactersin a specific point size. A bitmap usually hasahigh level
of quality for that specific point size.

A scalable font offers high quality at any point size sinceit is created from a set of outlines.
The high quality over may point sizes comes with atrade-off since scalable fonts also
generaly have amuch larger file size.

» Some larger fonts may require the printer to have the 64MB Expanded Memory Option
» Two Unicode Compatible Fonts
*  Swiss721 (Pan-EMEA Languages)

» Andale (Pan-European, CIKYV, Thai, Hindi) Requires 64 MB expanded memory
option)

» Other Locale-specific fonts
* Japanese-Mincho
» Korean-Gothic
* Thai-Angsana
» Simplified Chinese-M Sung/SimSun
» Traditional Chinese-MKai

See the Zebra Web site at www.zebra.com for additional fontsfor your ZPL kiosk printer.

Fonts are available in bitmap or scalable formats. Bitmap fonts take less memory and require
the use of a DAT table for code page support. Bitmap characters look best when used at their
default font size. Scalable fonts are supported by Unicode character mapping and typically one
or more code pages. All sizes of the scalable font look good and are generated at time of
printing.
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ZPL Font History and Selecting Fonts for Your Application

Zebra Technologies printer technology has adapted over the years to changing text and font
methods utilized by the computer and printer industries. Zebra supports legacy printing
applications with 15 resident bitmapped fonts (raster). Present day application methods are
supported by the Zebra ZPL kiosk printer with scalable outline fonts viaimport of TrueType
and OpenType fonts, and with one resident scalable, proportional, san serif font.

Originaly in the industry, printers had to have all fonts stored internally. Printers only had
upper-case characters and were monospaced, fixed width (and height) fonts. M onospaced
fonts take the same amount of spaceto print the letter ‘I’ (i) or ‘M’ (m). These printer fonts
were laid out in asimple fixed size grid of dots. Every character in the set fit within the grid’'s
fixed size. This simple font dot grid was used describe the font, for example 9 x 5 bitmapped
font for upper case only font (see the ‘X" in theillustration below). They were measured from
the top to the bottom of the font grid. The bottom of the upper-case character’s font is called
the *baseling’ . This type of font notation is used to describe bitmapped fonts resident in Zebra
printers today.

In these early model Zebra printers, the fonts were placed on the printout by referencing the
top left hand corner of font's first character in aline of text. For readability, each character has
asmall blank space between each character, called the Inter-Character Gap or ICG. The ICG
varies from font set to font set in your Zebra printer.

Later, lower case |etters were added to some resident font character setsin Zebra printers. The
lower-case font characters, such as, ‘g’ or 'y’ have descenders. A descender is the portion of
the font character that extends below the font’s baseline. The font dot grid for this font
becomes a9 x 5 bitmapped font when upper and lower case fonts are combined.

Figure 21 « Measuring Zebra Bitmap Fonts

Character — Width (Y)—
Origin (0,0)
g )
= Baseline
=2 Height
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Example of 9 x 5 Fonts
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As Zebraprinters evolved to support more languages, the printers expanded the size of the font
character sets to include characters with ‘ascenders’ above the character (E, A, A,C, etc.).
These characters where introduced into the existing font set’s font dot grid by shrinking the
upper-case font character with ascenders to fit between the top of the bitmap font grid and the
baseline. This guaranteed backward compatibility with older label and receipt designs but used
dlightly distorted font characters with * ascenders.

For the best quality font character, each bitmap font set needed to be pre-rasterized to the exact
size and stored in the printer for quick recall. Zebra ZPL printers now include 15 resident
bitmap fonts of varying sizes and styles (san serif and OCR) with the ability to scale these
fonts 2 to 10 times their exact height or their width as measured in dots.

Figure 22 « Magnifying Bitmap Font Size
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Today’s printer and computer applications primarily use scalable outline fonts such as
TrueType and OpenType fonts for printing and display. Single fonts are scalable to any size
supported by the application and equipment. Scalable outline fonts are built into the Windows
operating systems and can be found in proportional and monospaced (or fixed) formats.

Most of the scalable outline fonts are proportional. Proportional fonts have each character and
the | CG scaled together with the font set controlling the space between each character. Text
printed (and displayed) does not change the fonts basi c appearance when the size changes
proportionally. The printer font engine optimizes the print quality and places the charactersin
the print image.

Font scaling is based upon the height of the font character in dots. In the Windows application
environment, font size is based upon a measurement called points. Font sizein pointsis
measured from the top of the highest ascender to its lowest descender in the entire font
character/glyph set. A given font’s baseline is typically set to bottom of most upper case
characters without a descender by the font designer.

Figure 23 « Measuring Zebra Scalable Fonts

Highest Ascender
)\ !

H

E

Character |
Origin (0,0) G
(*FT) H
g _Baseline | T

\— Lowest Descender

Scalable Font Height: 72 points = 1 inch = 203 dot per inch

Using this relation, font size can be roughly calculated or model ed.

Seeyour ZPL kiosk printer’s Programmers guide’s ‘ Fonts and Bar Codes', ‘ Zebra Code
Pages', and ‘ ASCII’ sections for details on font sizing, calculating font point size, font
examples and character sets supported by your printer.

ZPL Il Software Integrators Guide for Kiosk Printers P1026208-001



114

Overview

International Fonts

Fonts for printing international languages are treated the same as the standard resident fonts
loaded in your printer. Font size is still measured in points; from the top of the highest
ascender in the font to the lowest descender for scalable fonts. Bitmaps are measured in dots
and are magnified by the same method as the resident fonts.

Scalable outline fonts can come in many variations. Beyond the block style (san serif) used in
industrial printersto support Latin and Easter European characters, your printer supports other
common font styles. These include serif fonts (Times, Garmond, Minion, MS Serif, etc.),
script fonts (L ucinda Calligraphy or Handwriting, etc.), symbol fonts used by typical Windows
programs for North America and Pan EMEA countries. Beyond these fonts, other non-Latin
language scripts and ideographs are support by your printer and are an integral part of the
Global Print System in your ZPL kiosk printer. Fonts used to support these regional language
scripts and ideographs are typically very large. They can include special encoding rules for
combining characters, marks, and paragraph formatting dependent upon positions, text
direction (some languages read bidirectionally), and usage rules built into Unicode.

Double-byte font encoding that does not use UTF-16, a Unicode based standard, may not
support the advanced |anguage features of the Global Printing system built into your ZPL
kiosk printer. Your printer has several optiona double-byte Asian fonts available for your ZLP

kiosk printer.
Table 12 « Language and Font Encoding
Language Encoding AClI Command DAT Table Suggested Zebra Fonts
Any or UTF-8 ~C128 None Swiss721
Multiple UTE-16 BE AC129 None Andale Mono Japanese
Languages — Andale Mono Korean
(Unicode) | UTF-16BE C130 None Andale Mono Simplified Chinese
Andale Mono Traditional Chinese
Latin-Based | CP 850 (ASCII) ~CI113 None Swiss 721
Languages (Cl10-~CI112) CG Triumvirate
CP1252 ~CI127 None
Japanese Shift-JIS ~C15 JS Andale Mono Japanese
Js ~C114 Js Gothic B
Gothic Kanji
Mincho
Korean Johab ~CI126 KSCJOHAB Andale Mono Korean
Unified Hangul ~C126 UHANGUAL Gothic Hangul
Wansung ~CI126 KSCWSUNG
Simplified | GB2312 ~CI126 GB8BIT Andale Mono Simplified Chinese
Chinese Monotype Sung
GB18030 ~CI126 GB18030 SimSun
Thai CpP874 ~Cl124 CP874 Angsana
Traditiona |BIG5 ~CI126 BIG5 Andale Mono Traditional Chinese
Chinese  'g1G5 HKSCS AC126 BIG5HK Monotype Kai
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Fonts and Font Licensing

Fonts are software and as such are protected from copying and un-licensed use by others
through avariety of local and international legal protections (i.e. Copyrights, patents, EULA -
End User License Agreements, etc.). Each country hasits own licensing protections and legal
requirements. Some fonts are free to use as an individual, non-commercial uses, but have
licensing feesif used in a product (kiosk in this case). In some cases, fonts are completely free
to use without restriction. Other free fonts are supplied by local governmentsto help them
improve communications and resolve standards issues.

Computer operating systems usually have fonts included as part of the operating system
software. The licenses usually cover the right to use the fonts to print but not transferring the
font to another system or device.

Zebra Technologies Corporation - Font Licensing and Usage Warning

Fonts that are converted and downloaded to Zebra printers remain the exclusive property of
their specific owners and require license from such owners.

By the act of downloaded font into a Zebra printer for use, you certify that you are in
compliance with all licensing requirements set forth by such owners.

Installing Fonts with ZPL Programming

Your ZPL kiosk printer has severa different font types. The fonts need to be imported into the
printer in the correct font category to print as expected. To get the benefits of Global Printing
and Unicode, fonts should be OpenType fonts.

When installing fonts in your printer, you should first install them in the Windows® Font
folder. Thiswill allow you to explore your new font with the Windows® Character Map
viewer utility, Using the Windows Character Map Utility on page 120. It will also show you a
font type icon that will aid you in selecting the correct programming parameters for directly
importing fonts using the recommended ~DY (Download Objects) command.

Important « ZPL treats OpenType and TrueType fonts differently. The OpenType fonts
support Unicode character mapping. OpenType fonts can have many different file extensions
including TTF, TTE, TTC, and the expected OTF. Windows® recognizes OpenType fonts
and assigns the Opentype icon to the font, the capita letter ‘O'. TrueType fonts also have an
file extension of TTF, but Windows® assigns the TrueType fileicon, two capitol letter ‘T's
over lapped.

Go to the Windows® Control Panel window and open Fonts. Copy the font into the Fonts
folder. Repeat this process for all the project fonts not already installed on the test system.

In your project storage folder, rename the font from to all capital lettersin the filename. The
font will now be in the same state as it will be used and displayed in printer directory listings.
ZPL commands like upper-case text in the ZPL code. Text/Data does not need to be
capitalized. Copy all of the project selected fonts into the project storage folder. Repeat this
capitalization process for all the project fontsin this directory.
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ZPL Text Command Reference

The following table provides a summary of kiosk printer commands that support printing text.

Table 13 « ZPL Text Commands

Command Name Description

EX Comment Places simple non-printing comment between

AFX and the next caret (™) or tilde (~) command.
Global or Persistent Commands

~FW Field Orientation Global default for all commands with orientation
(rotation) and text justification parameters.
Default: No rotation, Justified ‘ Left’ except for
ATB which is* Auto’

~CF Change Alphanumeric | Global default font and the font’s height and

Default Font width parameters. Overrides ~A default font

setting (font *A").

~CI Change International Select international character sets and code pages

Font/Encoding for font mapping to text, including the Unicode.

NCI ispersistent until changed by the next ~Cl
command.
Default: ~C10 (zero)

ACW Font Identifier Assigns (or re-assigns) a single a phanumeric
character to afont stored in printer memory.

~FL Font Linking Appends a secondary font to the primary font for
addition of missing glyphs (characters).

~LR Label Reverse Print Reversesthe print of all fields following this

command until turned off or areset event occurs.

Field Placement

FET Field Typeset 1. Setsafield origin to the baseline of the text
field relative to the label home (“LH) position.
2. Allows concatenation to the next ~FT (without
origin parameters) and different formatting.

~FO Field Origin Use ~FT instead for scalable text

Sets afield origin to the upper-left corner relative
to the label home (”LH) position.

Data Commands

~FD Field Data Defines the start of a data string to print.

~FN Field Number Numbers datafields for later recal in a Stored
Format (Form). See the ~DF (Store Format) and
~XF (Recall Format) commands for more details.

FV Field Variable Used in place of the “FD for variable data.

ASN Serialization Data Alphanumeric data counters for printing batches
of receipts and labels for text and bar code data.

~FS Field Separator Marks the end of a data string for atext field.
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Command

Name

Description

Applying Fonts and Characte

rs to Text Data

A Scalable/Bitmapped Specifiesthefont to usein atext field and rotation
Font in 90° increments.
~NAQ@ Use Font Name to Call aimported font by its stored name and
Call Font rotation in 90° increments.
~FH Field Hexadecima 1. Activates “FD to recognize hexadecimal
Indicator character strings for any character within the
active font mapping (font and ~C 1 interaction).
2. Allows the hexadecimal indicator to be
changed to avoid character conflicts within adata
string or character set, and the ~*C1 encoding
setting.
~FP Field Parameter Sets the reading order to Left to Right, Right to
L eft, or Top to Bottom printing for text in the next
~ED, ~FV or SN datafield.
NGS Graphic Symbol Common symbolsthat scale like scalable text.

Text Paragraphs (Blocks)

~TB

Text Blocks

Formats data strings (“FD, ~“FV or ~SN) into a
text block with defined width and height, and
automatic word-wrap.

Text print method for Global Printing Solution.

AFB

Field Block

Use"TB instead
Formats data (“"FD, ~FV or ~SN) stringsinto a
block of text with automatic word-wrap.

~PA

Advanced Text
Properties

Activates support for bi-directional (bi-di) text,
character shaping, OpenType character mapping
features, and missing character display character
options needed for non Latin script based
languages.

Special Effects

AFR

Field Reverse Print

Setsa single field to reverse print when
overlapping other printable objects.

Font Download

~DY

Download Objects

Downloads and installswide variety of printer
usable programming objects. fonts (OpenType
and TrueType), graphics, and other data object
types not supported by the kiosk class printer.
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ZPL Basic and Global Text Printing Options

ZPL Basic and Global Text Printing Options

The ZPL kiosk printer employs arich set of text (data) and language support to provide a
Global Printing Solution for your kiosk. The printer natively supports a wide variety of
character encoding methods (data to printed text) and fonts.

Character Encoding (*C1 and ~FL): The kiosk printer supports ASCII (7 and 8 bit used by
legacy programs and systems), Microsoft Windows keyboard encoding (and ANSI), Unicode
UTF-8 and UTF 16 (Unicode Transformation Formats), basic single and double byte font
encoding, JIS and Shift-JIS (Japanese International Standards), Hexadecimal encoding, and
custom character mapping (.DAT table creation, font linking, and character remapping).

Recommended Settings:
e /CI28-UTF-8for Unicode and its global printing support28

e /CI13 - Code Page 850 for Latin-1 for the Americas and Western Europe support in
legacy programming environments (DOS, ASCII editing, some databases, etc.)

e /CI127 - Windows Code Page 1252 (ANSI) or use one of the four (4) other Windows
code pages available that match your operating environment.

Fonts (“"A,~A@ and ~CW): Thekiosk printer has 15 bitmap fonts, one scalable san serif font,
one pre-loaded L atin-1 font (Swiss 721) for Pan-EMEA support, and printer optional Zebra
Asian bitmap fonts and scalable fonts. Scalable fonts (Font 0, Swiss 721, TrueType and
OpenType fonts) will provide the most flexible and highest visual quality

* Recommended Settings:

e ”CWO,27,27- Changesthe ™A default font to Font O (zero), the resident
scalable font with 10 point font size. goo for code pages 850 and 1252.

» Usethe Swiss 721 font for Pan-EMEA support with a Unicode localization
setting (~C128—"C130).

Font Import ("DY and ~FL): Includes support for TrueType, OpenType fonts, and font
collections (including multi-language Unicode fonts). ~DY isthe primary font (and object)
download command athough other deprecated commands are still supported and used by
Zebra printer utilities and applications too.

Singleline (“"FD,~FV,~SN and ~FP): Left to Right, Right to Left and Top to Bottom.
Single line can support global printing. This

Multi-Line (“FD, “FV and ~frB): Left to Right, Right to Left, Centered, and Justified.

Paragraph Text (“FD,~FV,~TB and ~PA): Justification: Auto, Left, Right,

BiDi (bi-directional). The combination of these parameters provides support for advanced
Unicode rendering of grapheme clusters, contextual shaping, connecting head strokes, tone
marks, diacritic marking, combining character (glyphs), etc. needed to support raw (text) data
strings in readable scripts (written language).

Character (“"FH): The kiosk printer supports use of hexadecimal characters for character
substitution, double-byte characters, or for entering restricted (~ - Tilde, ~ - Caret, / -
Backslash) or printer control codes. Note the character decoding method is determined by the
printer’s character encoding setting (“C1 - Change International Font/Encoding). Some
Unicode or code page mappings have character addresses that conflict with
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Designing for Multiple Language and Global Regions

Here are a series of exercises designed to take you through the process of verifying the idea
settings for suppling text data for printing. The simple formats (forms) supplied can easily be
modified or imported into your kiosk applications software design code for modeling printer
operation.

Printing correctly localized text requires three things work together; fonts, code page selection,
and the method of suppling text data to the printer. To continue, you will need answers to the
following questions before proceeding:

Do | know al the languages and locales | need for printing receipts in the kiosk?
Has each font been verified to support those languages.

What is the native text output encoding method of my application software? Does it
support Unicode or must an unique code page be sel ected?

Can | reduce the number of fonts needed to print receiptsin all languages?
* Reducing the number of fonts used can reduce font licensing requirements.
» Conserve printer memory for format (form) and graphic storage.
» Itisconsidered agood design layout practice to limit font usage.

Can the kiosk design application software output encoding method be changed to
support other encoding schemes if the text data or font selection require it?

» Use of hexadecimal data encoding for special or reserved characters used by the
kiosk design application or the printer.

» Use of the double-byte Zebra Asian Bitmap Fonts to conserve printer may
require hexadecimal character encoding.
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Using the Windows Character Map Utility

Windows® operating systems come with a Character Map utility to explore installed fonts for
characters that are not mapped to keyboard keys. The utility allowsyou to select the data
encoding method. Windows provides rough equivalent namesto code pages support by the
printer. It displays a character name and includes the one or more character encoding
references.

Note: All the fonts used by the prototype receipt and any additions fonts that have been
identified for potential use in this kiosk for this deployment should be installed now.

Figure 24 « Windows® Character Map Screen

RIEY

Font : I[} Arial ;l Help |
I"#$%&'()*+,—.HD’12342’
SIE[78|9] | |=|==|7 @A B|CIDIEIF|GIH
[ JIK|L(MNO|PIQIR| S| TILUY W] XY 2 [N
M lalblclidle| flalhfi]]|k]|I|mnjo]|p
alrs{tjulviw|x|vZ[{||]|}H|~ ARG
IBRCEBEBCEEREEERNGBRE
o |Valbe|34a| o | A A AIA|AAECIEIEIEIE| T
[T BIN[O[O|OO|0]= [@|Ujulu|ulY PR a4
alalalalae|g|e|é|e|e|i|I|T|T|d|A]|¢—=ak"=
ol«|alufulala|y|p|v|AlE[AlE]A]ald C il

Characters to copy : I | Select Copy |

v Advanced view

Character set ; IUﬂiCDdE j Go o Unicode ; I

Group by I-"-"-ll j

Search for I Search |

I1+0108: Latin Capital Letter CWith Circurnfles

Use the utility to copy and search for matching font characters of the selected font character
examples from avariety of sources. Text samples from your customer. Language examples
from the internet or other electronic publications, such as Acrobat® files (PDF).

Use the utility to insert selected characters into your text capabilities model code or the code
from examples supplied in this guide.

The Microsoft® Character Map utility includes help files.
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Language and Font Support ZPL Modeling Code Exercises

The examples are arranged in order of simplest use of printer resources, simplest coding
requirements, and using the most flexible methods for maintainability and expanding language
support.

Test text dataon single line and text block data types.
Adding characters with hexadecimal code

Adding text strings with hexadecimal data only.
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Exercise 1

» This exercise shows a basic Font 0 character encoding test.

The printer should be set to the factory defaults and have the power cycled to reset the initia

power up settings.

The example was created by copying text from the various language Hardware I ntegrators
guides for akiosk printer. The non-English text was added to the format with BabelPad (a
shareware Unicode text editor).

1. Send this format to the printer.

l——» ~xa

22— "LL560

33— "CI28

4 —p "CF0,27,27

5 ———— "FT050,050"FDZebra ¥TEIH ~FsS

6 ———p "FT050,150"FDZebra npunHrepa’Fs

77— » "FT050,250"FDZebra ZEIE ~Fs
§— p "CNI1
99— "PNO
10— "X7Z

AXA (Start Format) command

ALL (Label Length) sets minimum length (70mm)

ACI (Change International Font/Encoding) - Sets
the text datainput method to UTF-8

CF (Change Alphanumeric Default Font)
defines font O(zero) at a size of 10 points

AFT (Field Typeset) - Sets the 1st language
Shows English and Simplified Chinese word for
printer

AFT (Field Typeset) - Sets the 2nd language
Shows English and Russian word for printer

AFT (Field Typeset) - Sets the 3rd language
Shows English and Russian word for printer

8

ACN (Cut Now) command

9

PN (Present Now)

10

AXZ (End Format) command

Each line of text has English and another language in the Field Data (“FD). The English lets
you know that the field prints and only the data that does not decode does not print.

Note that the Chinese and Korean characters do not print but the Russian Cyrillic characters

did print.
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Exercise 2 < This exercise shows how to add a non-printing placeholder character.

Adding the “PA (Advanced Text Properties) parameter for displaying a non-printing character
symbol, which istypically a hollow box. Some font sets have a different glyph or character.
Other fonts just replace non-printing character with spaces.

1. Send this format to the printer - first receipt shown.

ZPL 1l CODE GENERATED LABEL
Step 2 Receipt
~XA
ALL560 Zebra OO0
~PAL Zekra 00000000
~"CI28
ACFO , 27 , 27 Zebrc OOO

AFT050,050~FDZebra ¥ HIHl ~FS
~"FT050,150"FDZebra npuHTepa’FS
~FT050,250"FDZebra ZEIE| ~Fs
~CN1

~PNOQ
A7 Step 1 Receipt

Zebra

Zsbra npueTepa

Zebra

Note the non printing characters are spaces.

2. Change the selected font to Font A with the ~"CF command (*CFA,27,27) - the second
receipt printed.

Note the font change and the hollow box has replaced the spaces. Also, the Russian ho
longer prints with Font A selected.
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Exercise 3

* This exercise shows how to access Swiss 721 font as an Alphanumeric Font.

The~CW (Font Identifier) is used to create an alphanumeric alias for the Swiss 721 Pan EMEA

(TTOO0O3M _ ) font. Use the new a phanumeric aliasin the global font setting with ~CF

(Change Alphanumeric Default Font) command.

1. Send this format to the printer:

~CF1,27,27

AFT050,050~FDZebra ¥ EIHl ~Fs
~"FT050,150"FDZebra npuHTEPA"FS
~FT050,250"FDzZebra ZEIE| ~Fs
ACN1

~PNO

~X7Z

ZPL 1l CODE GENERATED LABEL
~XA
~"CW1l,E:TTO003M .FNT
- Zebra[J00
~XZ
Zebra npuHTepa
XA
Zebra 00
~LL560
~“PAl
~CI28
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Exercise 4 + This exercise shows how to ‘Link’ the SimSun font to the Swiss 721 font.

The~CW (Font Identifier) is used to create an alphanumeric alias for the Swiss 721 Pan EMEA
(TTOO0O3M _ ) font. Use the new a phanumeric aliasin the global font setting with ~CF
(Change Alphanumeric Default Font) command.

1. Send this format to the printer:

ZPL 1l CODE GENERATED LABEL

~XA
~"CW1l,E:TTO003M .FNT Zebra FTEQHL
~CW2,B:SIMSUN.TTE
AFLB:SIMSUN.TTE,E:TT0003M .FNT, 1 AR TPEES
~XZ

Zebra 000

XA
~LF
~XZ

XA

~LL560

~PA1

~CIZ28

~CF1,27,27

AFT050, 050"FDZebra ITEIHl ~Fs
~"FT050, 150"FDZebra npunrepa’FsS
AFT050,250"FDZebra ZEIE ~Fs
~“CN1

~PNO

X7

LIST OF FONT LINKS

E:TTOO03M..FNT
BISINSUN.TTE

2. Reset the printer to clear font linking, and un-saved configuration setting.
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Exercise 5 ¢ This exercise shows how to ‘Link’ multiple fonts.

The Aria Unicode font (ARIALUUNI) is added to the Swiss 721 font (TTO003M ) and its
first linked font, SimSun. The Aria Unicode font contains the Chinese characters and the
English characters of the primary font by does not print them. The Arial Unicode font only
prints the Korean characters. The Korean characters are not part of the other two font sets.

1. Send this format to the printer:

ZPL 1l CODE GENERATED LABEL

~XA
ACW1,E:TTOO03M_ .FNT Zebra TEVL
ACW2,B:SIMSUN.TTE
ACW3,B:ARIALUNI.TTE A0, APHHTSEA
AFLB:SIMSUN_TTE, E:TTOOO3M__FNT, 1
AFLB:ARIALUNI.TTE, E:TTO003M__FNT, 1 BEH RS
~JUS
X7

~XA
ALF
~"XZ

XA

~LL560

~PAl

~CIZ28

~NCF1,27,27

AFT050, 050"FDZebra ITEIHl ~Fs
~"FT050,150"FDZebra npunrepa’FsS
AFT050,250"FDZebra ZEIE ~Fs
~CN1

~PNO [ LIST OF FONT LINeS
~X7 ERIETRE T
DR T e

2. Reset the printer. Print a directory listing of all memory locations. See Exercise 4 -.This
exercise shows you how to print a directory listing of memory locations. on page 62. Note
the number designation next to three fonts used in this exercise.

3. Re-send the dl three formats (forms). Note that two more copies of the fonts are linked to
the Swiss 721 in the LIST OF FONT LINKS printout.
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Exercise 6

Designing for Multiple Language and Global Regions

e This exercise shows how to remove font links.

The previous exercise linked the same two (2) fonts twice to the Swiss 721 font. Use the

AFL (Font Linking) command.

1. Send this format to the printer:

ZPL 1l CODE

GENERATED LABEL

~XA
ALF
~"XZ

~XA

AFLB:SIMSUN.TTE, EzTTOOO3M_.FNT, O
~FLB:zARIALUNI.TTE,E:TTOOO3M_.FNT, O
~JUS

X7

~XA
ALF
X7

LIST OF FOMT LINKS

et
E:TTOO03M. .FNT
HISIHSUN . TTE

B:ARTALUNI.TTE

Second Receipt Out

LIST OF FONT LINKS

E:TTO003M..FNT
B:SIMEUN.TTE
BISIHSUN. TTE
B:ARIALUNI.TTE

First Receipt Out

3/25/10
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Designing for Multiple Language and Global Regions
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Bar Codes

This section has basic guidelines for using bar code with ZPL kiosk printers.

For information on particular bar codes and programming bar code, seethe ZPL Programmers
guide for your kiosk printer model. Bar codes have B followed by an alphanumeric character
to specify which bar code type is selected. See the *Fonts and Bar Codes' section in the ZPL
Programmers guide for general details about bar codes.
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Bar Code Basics

Bar Code Basics

Zebra Technologiesis aleader in bar coding print technology and your ZPL kiosk printer
includes the extensive bar code capabilities that come with most Zebrathermal printers.

Bar codes are designed to meet the needs of various industries and tasks. Choose bar codes
based on your clients needs or requirements. Each bar code symbology has features that will
guide your bar code choice: characters accepted (numeric only, alphanumeric, no speciad
characters, some special characters, double-byte data encoding, etc.), size of symbol, industry
or agency requirement, bar code scanning equipment compatibility, proximity to other printed
receipt design elements, error correction, etc.

The most common type of bar code isalinear bar code. They are a series bars and spaces at
controlled widths. The simplest encoding methods use awide bar, narrow bar and wide space
and narrow space set by industry standards. Other variations and encoding schemes exist.

More complex bar codes are stack able and two dimensional (2-D) bar codes that encode more
data or have error correction for some of the symbols features.

See the Zebra Web site at www.zebra.com and search on ‘barcode’ or ‘bar code’ for
information and white papers.

When using bar codes you need to keep in mind several related factors:

The printed bar codeis just one part of a bar coding system.
Scanning capability of bar code readers (
»  Support for the bar code
* Resolution of the scanner
The data to be encoded must comply with the bar codes valid characters

Some bar codes require specified clearance around the bar code to properly read the
bar code.

P1026208-001
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Bar Code Orientation

Bar Code Orientation

The bar code orientation with in areceipts design is an important consideration when
programming your kiosk printer. For ladder bar code orientations, the printer’s speed should
be reduced to 3 ips (75 mm/s) and the bar code’swide to narrow bar ratio should be 3.0. Where
possible the X module width should also be set to 3.

Front of
Printer

1234567890

Bar
Height

1234567890

Picket Fence Ladder

Other factors may also effect a bar code’s readability.

Bar Code Readability

Several factors contribute to a bar codes readability and quality.

Bars are too light (underburn)

If dark bars print too lightly they will not provide enough contrast to the light spaces. This
condition is reflected in the Print Contrast Signal measurement specified in the ANSI print
quality guidelines. The heat is not set high enough to properly change the direct thermal stock.
Heat settings are adjustable and should be changed until optimal contrast is attained.

Overburn

When heat settings are too high, overburn results and bars become too thick, whichisalso
called bar growth. This causes the bar code to be out of spec and probably become unreadable
because the required wide/narrow ratio cannot be maintained. Overburn isusually corrected by
lowering the heat setting.

Spots or voids present in the image

Spots and voids often correspond to dirt, abrasion or burned out elements on the printhead.
Burned out elements prevent heat from transferring, resulting in dead spots on the label. Dirt
or abrasives could also block or redirect the heat or ribbon transfer, resulting in voids or spots
that could make the bar code unreadable. Regular cleaning will prevent dirt and abrasion
problems, but burned out elements require replacement of the printhead.
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Bar Code Readability

Unable to sustain wide/narrow ratio

As referenced previously, underburn and overburn can lead to an unacceptable ratio between
wide and narrow elements within abar code symbol. A general tip to ensure good bar code
print quality is to create symbols with the highest wide-to-narrow ratio that the specification
allows. As symbols become smaller, reading tolerances become more acute. Wide/narrow
ratios can be made more consistent and improved by increasing the print resolution.

Bar Code Adjustments to Adjust Quality

Darkness: To adjust the burn temperature, darkness, or density (all names for the same
control), use the ~SD (Set Darkness) control command.

ROTATED BAR CODES

mE ==
— —
- —— =
— " ———
E ] é —— o = é =
- F;n’ —— % ==
mE =
—_— —
aE = =
;e = =
SLIGHTLY LIGHT
IN SPEC
SLIGHTLY DARK
TOO DARK

—1 |
O

E 9 >

)]

I

|

& JIE - T3e

\lmnwi|||m1nnn||\

BCODE-39m

I
il

*CODE-39m

M

D

S300J Hv9 TYINHON

Speed: The printer’s default setting for the kiosk printer (KR403 at the time of this guides
release) is 6 - (6 ips-150mm/s). Reducing the speed with the PR (Print Rate) command can

improve quality, specialy for ladder bar codes.

Bar Widthsand Ratios. The”BY (Bar Code Field Default) setsthe X (narrow) modul e width
and the ratio between narrow and wide modules. The larger the X module the larger the bar
code, the less print resolution is a factor of bar code print quality.
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Bar Code Readability

Table 14 « ZPL Bar Code Commands

Command Name Description
~Bx Bar Code Symbols | Your kiosk printer supports 30 basic bar code
symbologies and variations. See the ZPL
Programmers guide for information on individua bar
codes. "Bx = ~BO-"BZ
Global or Persistent Commands
~BY Bar Code Field 1. Setsthe bar width and the narrow to wide bar ratio.
Default 2. Setsthe global setting for bar code height
~SD Set Darkness Sets the print darkness. (Effects bar code print quality)
Default: 20
~FW Field Orientation Global default for all commands with orientation
(rotation) and text justification parameters.
Default: Left Justified
Bar Code Placement Commands
~FO Field Origin Setsafield origin to the top left corner or top right of
the bar code object.
~FT Field Typeset Sets afield origin to the bottom left or bottom right
corner of the bar code object.
FM Multiple Field Sets the location(s) for MicroPDF-417 (~BF) and
Origin Locations PDF-417 (“B7) bar codes for one or more additiona
data linked bar code symbols. All the symbols linked
with this command represent a single compl ete data
string.
Special Feature
NCV Code Validation Checks bar code for valid data characters, datafield
size, and valid check digit.
Not saved by ~JUS. Default: Off (N)
Data Commands
~FD Field Data Defines the start of a data string to print.
~EN Field Number Numbers data fields for later recall in a Stored Format
(Form). See the “DF (Store Format) and “XF (Recall
Format) commands for more details.
~FV Field Variable Used in place of the “FD for variable data.
ASN Seridization Data | Alphanumeric data counters for printing batches of
receipts and labels for text and bar code data.
~FS Field Separator Marks the end of a data string for a text field.
~FH Field Hexadecimal | 1. Activates “FD to recognize hexadecimal character
Indicator strings for any character within the active font

mapping (font and ~C 1 interaction).

2. Allowsthe commands hexadecimal indicator (~ and
) to be changed to avoid character conflicts within a
data string or character set, and the ~C1 encoding
setting.
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An Example of a Basic Receipt with Bar Codes

An Example of a Basic Receipt with Bar Codes

This example shows common element in a receipt that contain bar codes. Adding these
element, but leaving them at default values can assist you in fine tuning the code | ater for scan

ability and quality later.

Type the programming instructions (shown in bold) in the order given. An explanation of what
each instruction doesisin brackets[ ] or referenced in atable. A printed example of the label
isincluded with arrows pointing to the different parts as needed to illustrate the make up of the
receipt and an indication of the ZPL command that was used to create it.

XA

~LL560

~SD20
~PR6
~CVY

~BY2,3,50

~FO0050,050

~BIN,,Y,N

~FD1234567ABCNFS

~BY3,3,50
~F0050,150
~BIN,,Y,N

~FD1234567°MFS

~CNO
~PNO

~XZ

[*XA - Indicates start of format.]

[MLL - setsthe minimum label length. By default the
printer isin Continuous-Variable mode.]

[~SD - Sets Darkness level]
["PR - Print Rate - default is 6]
[MCV - Code Vaidation: On (Y)]

["BY - Bar Code Field Default: Set common bar code
parameters as a global setting until changed]

[*"FO50,50 - Set field origin 20 dots to the right and
10 dots down from the home position defined by the
ALH instruction (0, 0).]

[*BI - Industrial 2 of 5 Bar Code: No rotation or picket
fence orientation, includes human readabl e (print
interpretation line) below the bar code.]

[*FD - Field data: Invalid data - contains Alpha
characters. “FS - Field Separator - needed to print.]

[Increased X module widthto 3 ("BY3,3,50)]
[Set field origin]
[Same as previous bar code]

[*FD - Field data: Valid data - contains only numeric
characters. “FS - Field Separator - needed to print.]

[*CNO - Cut Now (printer isin kiosk mode)]
[*PNO - Present Now (printer isin kiosk mode)]

["XZ - Indicates end of format and print receipt.]

These receipts use the out of box defaults. It needed ~CNO and ~PNO to present the receipt.
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An Example of a Basic Receipt with Bar Codes

Printing this receipt format (form) will cause the first bar code to be replaced with an invalid
bar code block. Change the *CVY to ~CVN to turn off bar code error notification and print
again. Notice the data encoded (see the human readabl e text below the bar codes) has been
striped of the invalid data characters (ABC).

Figure 25 « Code Validation Example

GENERATED LABEL
(TRITIAT
A ORI
1234567 1234567
Code Validation ON Code Validation OFF

The format on the previous page showed the data hasinvalid character. (1235467ABC). This
was how they print with code validation on and off.

By changing the second bar code’s orientation parameter, we need to adjust the format’s
settings for ladder style bar codes. The speed is reduced (*"PR3) and the X module and the
wide to narrow settings are adjusted (“BY 3, 3). The code validation is turned back on and the
bar code data has been corrected to valid all characters.

Figure 26 «
ZPL 1l CODE GENERATED LABEL

AXA
ALL560 MMMEMMEMI
APR3 o
~SD20

ACVY
ABY2,3,50
AF0050, 050
ABIN, ,Y,N
AFD12345677FS
ABY3, 3,50
AF0050, 150
ABIR,,Y,N
AED1234567/FS
ACN1

APNO

AXZ

LISPEST
I

Note the position of the human readabl e text and bar code origin to the bar code body.
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An Example of a Basic Receipt with Bar Codes

Notes »

P1026208-001 ZPL Il Software Integrators Guide for Kiosk Printers 3/25/10



11

XML

Thissection givesa brief overview of XML-Enabled Printing. For more information, go to the
Zebra Web site at www.zebra.com and search on XML.

Overview

XML-Enabled printing is a standard feature of the ZPL kiosk printer. Using XML to provide
data to stored receipt formats in your printer requires little to no modification of your XML
datafiles. The printer supports Unicode with UTF-8 and UTF-16 text encoding.

Figure 27 « XML File Elements Example
1o x|

File Edit View Options Mavigate Help

IDSE % BER|o o @ s
=?uml version="1.0" standalone="no"?=
<IDOCTYPE lahels SYSTEM "lahel did"s]
=labels _FORMAT="EXML-EXAMIPL" _QUANTITY="1" _PRINTERMNAME="Frinter 1" _JOENAME="LEL101"=
=label=
=variable name="TestMLField!"=Kiosk =" 0 =% "3 0 =w'=iwariable=
=yariable name="TestMLFigld2"=Kiosk =Tz 0 =% "4 0" @ <ivariable=
=flabel=
=flabels>

—B
=& lahels
= _FORMAT = "E:XML-EXAM.ZPL"
= _QUANTITY ="1"
= _PRINTERMAKE ="Printer 1"
E _JOBMAME ="LEL101"
2% label
15 variable
= name = "Test«MLField1"
T Kiosk =0 j@%"50 =0
T3 wariable
= name = "TestsMLField2"
T Kiosk =0 je%"a0 2

Tree Selection Browser

E DOCTYPE
doctype data:
root element name |labels
system external did|label.did
KN — i
‘B Tree Yiew | & nwarming(s), 0 « [ »
Ready 5
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Overview

The corresponding ZPL receipt format could look like this:

Figure 28 « ZPL XML Compatible Receipt Format

ZPL 1l CODE

GENERATED LABEL

XA
A"DFE:XXML-EXAM.ZPLMFS
"PA1,1,1,1

ALL560

ALH10,10

ClI28

AFT10,100,0

A @N,50,50,B:SIMSUN.TTE
~EN1MFDTestXMLFie Id1MFS
AFT10,300,0

~AON,50,50
~EN2MFDTestXMLFie ld2™FS
~CN1

"PNO

"XZ

Kiosk YT£$TENHL

Kiosk Printer

The only difference between standard stored ZPL receipt format with variables and the XML
compatible ZPL stored format is the inclusion of the ~FD and a variable name that
corresponds to the XML variablesin the XML datafile. See the exercise 31: This exercise
shows how the use Text Data Variables in a format. on page 88 to compare stored format

elements.

The exampl e above shows how a variables can work with other features outlined in previous
exercises. The format converted to a graphic of the image map is used as atemplate. The
variable field are placed as text or bar code object on top of the image. Note that the text data
that follows the *FS (Field Separator) command does not print or interfere with the printing of

the receipt.
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