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XViii | About This Document
Who Should Use This Document

Who Should Use This Document

This Guideis for programmers who are familiar working with programming languages.

How This Document Is Organized

The Guideis set up asfollows:

Section

Description

Introduction

Provides a high-level overview about this guide
and Zebra Programming Language (ZPL).

ZPL Commands

Provides an aphabetical, detailed description of
each ZPL command.

RFID Commands

Provides an aphabetical, detailed description of
each ZPL RFID command, and some examples of
how to use them.

Wireless Commands

Provides new and modified ZPL commandsfor the
wireless print server.

Appendixes

The appendixes include:
Zebra Code Pages
ASCII
Fonts and Bar Codes
Mod 10 and Mod 43 Check Digits
ZB64 Encoding and Compression
Field Interactions

Glossary

Glossary of terms.
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Contacts

You can contact Zebra Technologies at the following:

Web Site

http://www.zebra.com

About This Document
Contacts

Technical Support viathe Internet is available 24 hours per day, 365 days per year. Go to

http://www.zebra.com/support.

The Americas

Regional Headquarters

Technical Support

Customer Service Dept.

Zebra Technologies International,
LLC

333 Corporate Woods Parkway
Vernon Hills, Illinois 60061.3109
USA

T: +1 847 793 2600

Toll-free +1 800 423 0422

F: +1 847 913 8766

T: +1 847 913 2259

F: +1847 913 2578

Hardware: hwtsamerica@zebra.com
Software: swtsamerica@zebra.com

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

T: +1 866 230 9494
E: VHCustServ@zebra.com

Europe, Africa, Middle East,

and India

Regional Headquarters

Technical Support

Internal Sales Dept.

Zebra Technologies Europe Limited
ZebraHouse

The Valley Centre, Gordon Road
High Wycombe

Buckinghamshire HP13 6EQ, UK
T: +44 (0)1494 472872

F: +44 (0) 1494 450103

T: +44 (0) 1494 768298

F: +44 (0) 1494 768210

Germany: Tsgermany @zebra.com
France: Tsfrance@zebra.com
Spain/Portugal: Tsspain@zebra.com
All other areas. Tseurope@zebra.com

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

T: +44 (0) 1494 768316

F: +44 (0) 1494 768244

E: mseurope@zebra.com

Asia Pacific

Regional Headquarters

Technical Support

Customer Service

Zebra Technologies Asia Pacific, LLC
16 New Industrial Road

#05-03 Hudson TechnoCentre
Singapore 536204

T: +65 6858 0722

F: +65 6885 0838

T: +65 6858 0722
F: +65 6885 0838
E: tsasiapacific@zebra.com

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

T: +65 6858 0722

F: +65 6885 0837

ZPL Il Programming Guide

455411L-004 Rev. A

XiX


http://www.zebra.com/support
www.zebra.com

XX | 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 its location.

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

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

Icons Used

Important « Advises you of information that is essential to compl ete atask.

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

| =

Example « Provides an example, often a scenario, to better clarify a section of text.
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Introduction

This guideis the unabridged, alphabetical reference of programming commands supported in
the firmware.

Firmware You can get the printer’s firmware version by printing out a configuration label.
For instructions to do so, see your printer’s user guide.

Note « Firmware upgrades are available at: www.zebra.com.

If you are using a previous version of Zebra printer firmware, some of the commands are the
same and function as they did before— but equally as many are new and are not recognized by
firmware earlier than X.10.

Many word processors or atext editor capable of creating ASCII files can be used to recreate
most examplesin this guide. However, for other encodings such as Unicode, atext editor such
as Microsoft Notepad is needed.

If there are any terms used in this guide that you need clarification on, please see the Glossary
on page 379.
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ZPL Commands

This section contains the complete alphabetical listing of ZPL || commands.

Description This heading provides an explanation of how the command is used, what it is
capable of, and any defining characteristics it has.

Format Format explains how the command is syntactically arranged and what parameters it
contains.

For Example The “B8 command prints a EAN-8 bar code. The format of the “B8
command is: *B8o, h, £, g. Itisarranged with the caret symbol (*), the command code
(B8), and the parameters and are replaced with supported val ues.

Parameters If acommand has values that can be defined to make its function more specific,
these are outlined as parameters. Parameters typically have Accepted Values and Default
Values.

Still using the “B8 example, the h parameter is defined as:

h = bar code height (in dots)
Accepted Values: 1 to 32000
Default Value: value set by *BY

If the command has no parameters—for example ~JA (Cancel All) —the parameter heading is
removed, indicating that the format of the command (~J2) is acceptable ZPL 11 code.

9/15/06 ZPL Il Programming Guide 455411-004 Rev. A



4 | ZPL Commands

— Example « When the command is best clarified in context, an example of the
ZPL 1l codeis provided. Text indicating exact code entered is printed in an easily
recognizable Courier font. An example of code using the “B8 command looks like this:

XA

*F050,50

“B8N,100,Y,N

*FD1234567"FS

*XZ
Notice that the “B8 parameter |etters have been replaced with real values that apply to the
command. In this example N,100,Y,N have been entered.

Comment Thissection isreserved for notes that are of value to a programmer, warnings of
potential command interactions, or command-specific information that should be taken into
consideration.

— Example « An example comment is: This command works only when the printer isidle,
or Thiscommand isignored if a value exceeds the parameter limits.

Comments are also included next to parameters if they apply directly to a particular setting.
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Basic ZPL Exercises and Examples

Basic ZPL Exercises and Examples

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

Make sure this checklist is complete:
O Loadthe printer with labels that are big enough to give you ample space to work with.
O Print aconfiguration label (CANCEL test).

O Look at the configuration label and make sure that the LEFT POSITION issetto
000 and LABEL TOPissetto000.

O Determinethe printer’sresolution. It islisted on the configuration label. 8/MM =
200 dpi, 12/MM = 300dpi and 24 /MM = 600 dpi.
Tips
These are some tips when using ZPL:
* Usethe DOS text editor to write ZPL files.

* Savethefileasa.txt fileand copy it to the printer from DOS command line.

Before You Begin

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

» 200 dpi means the resolution of the printhead is 200 dots per inch. If you program the
printer to draw aline 100 dots long that equals a half inch. 100 dotson a
300 dpi printer printsaline 1/3 inch long.

» The home position that all your coordinates are referencing is at the left-hand trailing edge
of thelabel as the 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 avariety of
commonly used ZPL commands. Not all commands are covered, but this should be a good
core of commands to learn. Some commands may not be supported due to the firmware
version in your printer.

9/15/06 ZPL Il Programming Guide 455411-004 Rev. A
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ZPL Commands
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 label.

2. Start by printing just your name on the label. 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] ——» XA
2 —— P “F050,50"ADN, 36, 20" FDXXXXXXXXXXX
3—» “FS
4 ————p “X7

5

Every format starts with the *xa command
*Fo (field origin) command

*Fs (field separator) command

Every format ends with the *xz command
*FD (field data) command

Ol D|W N =

4. When the label prints correctly, alter the first number after the “FOx . See how that
change affects the print position. Alter the second number after the “FO50, x and see
how that the print position.

Font instruction

A

ADN

1. Alter the numbers after the “ADN, x, x command.
e 18,10isthe smallest size you can make the D font.

e Thefirst number is the height of the font in dots. The second number isthe widthin
dots.

* You can use direct multiples up to ten times that size as a maximum.

— Example « 180,100 is the largest you can make the D font.

« 25,18 would not be avalid size. The printer rounds to the next recognizable size.

2. Check the font matrices tables for other fontsto try. See Fonts and Bar Codes
on page 351.

3. Try the zero scalable font “A0N, x, x.
Thisfont is scalable, and you can choose any height and width.
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ZPL Commands
Basic ZPL Exercises and Examples

Rotation commands

1. Change “ADN to “ADR, and then “AD1I, and then *ADB.
See how the print position changes.

2. Add morefields.

3. Add two more fields to print directly under your name using the “*ADN, 36, 20 font and
size:

Your street address
Your city, state, zip
4. You must add two more lines of code that start off with:

XA
“FO50,50"ADN, 36, 20 FDxxxxxxxxxxx FS

A

FO (fill in the rest)
“FO (fi1l1 in the rest)
X7z

Make sure all these fields print in the same font and size and left side of fields has same
vertical alignment.

Your name
1200 W Main Street
Anytown, 11 60061

Exercise 2 « Boxes and lines
1. Usethe address format from Exercise 1.

2. Add this new line to your existing format:
“F0O50,200"GB200,200,2"FS
This prints a box one wide by one inch long and the thickness of the lineis 2 dots.

3. Reposition and resize the square so that it goes around the name and address uniformly.

4. Print aline by adding:
“FO50,300"GB400,0,4, " FS
This prints a horizontal line two inches wide by 4 dots thick.

5. Print avertical line using this code;
“F0100,50"GBO,400,4"FS

9/15/06 ZPL Il Programming Guide 455411-004 Rev. A
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ZPL Commands
Basic ZPL Exercises and Examples

Exercise 3

e Bar codes — “B3 code 39 bar code

1.

Write the following format and send to the printer:

A

XA
*FO50,50"B3N,N,100,Y,N"FD123456"FS

A

Xz

. Try changing each of the parametersin the “B3 string so you can see the effects.

Important « For valid parameter choices, see B3 on page 22.

*B3o,e,h,f,g

A

BY

. Insert the “BY command just before the “B3 to see how the narrow bar width can be

altered.

*F0O50,50"BY2"B3. .etc *“BYx, acceptable values for x are 1
through 10

. Alter theratio of the narrow to wide bar.

*F050,50"BY2,3"B3..etc "BY2,x acceptable values for x are
2.1 through 3 in .1 increments

. Print out a B3 bar code with the interpretation line on top of the bar code and the bar

code rotated 90 degrees.

. Add a " PQ just before the “ X Z to print several labels.

A

PQ4
¢/
*PR Print rate (in inches per second)

. Add a” PR command after the “XA at the beginning of the format to change the print rate

(print speed).

XA

“PR4 then try “PR6 "PRx acceptable values for x are 2 through
12 (check printer specs)

See how the print speed affects the print quality of the bar code. You may need to increase
the printer darkness setting at higher print speeds.

455411L-004 Rev. A
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Exercise 4

ZPL Commands
Basic ZPL Exercises and Examples

« “8N — Serial Number command

1. Send this format to the printer:
XA
*FO100,100"ADN,36,20"SN001,1,Y"FS
“PQ3
Xz
To vary the *SNv, n, z to exercise increment/decrement and leading zeros functions,
consult this guide.

If your serial number contains alpha and numeric characters, you can increment or
decrement a specific segment of the dataeven if it isin the middle, as this sample
seguence shows:

ABCD1000EFGH, ABCD1001EFGH, ABCD1002EFGH
2. Send thisfile to the printer and to see how it increments the serial number. The “SF
command can also work with alpha characters.
XA
“FO100,100"ADN, 36,20 "FDABCD1000EFGH"SF%$%$%$%dddd%%%%,10000"FS
“PQ15
Xz
Notice how the field data character position aligns with the * SF data string:

~|/Fr |[D |A |[B |C |[D (1 |0 |0 |0 |E |F |G |H
~1ls |F | | | | |d |d |4 |4 | [% |[% |%
1 |0 |0 |0 |0
2 |0 [0 |0 |oO
3 o (0o [0 |o
And on through...

| [ [ [ [ [ [z JoJz Ja o Jo Jo Jo

The last l1abel prints ABCD1014EFGH.

The % is placed in positions that you do not want to increment or decrement,
d = decima, 10000 = increment value.

For more details on * SF, see "S- on page 254.

9/15/06
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Basic ZPL Exercises and Examples

10

Exercise 5 + Saving atemplate to memory. “ IS and image save and image load.

Note » This exercise helps you troubleshoot your code against the errors you see on your
labels.

1. Send thisformat to the printer:
XA
*F020,30"GB750,1100,4"FS
*F020,30"GB750,200,4"FS
*F020,30"GB750,400,4"FS
*F020,30"GB750,700,4"FS
*F020,226"GB325,204,4"FS
“F030,40"ADN, 36,20 FDShip to:"FS
“F030,260"ADN, 18,10 FDPart number #“FS
*F0360,260"ADN, 18,10 FDDescription:*FS
*F030,750"ADN, 36,20 FDFrom: “FS
*ISR:SAMPLE.GRF"FS

A

XZ

2. Send thisformat:
XA
*ILR:SAMPLE.GRF"FS
*F0150,125"ADN, 36,20 FDAcme Printing”FS
*FO60,330"ADN, 36,20"FD14042"FS
*F0400,330"ADN, 36,20 FDScrew”FS
*F070,480"BY4"B3N, ,200"FD12345678"FS
*F0150,800"ADN, 36,20 FDMacks Fabricating”™Fs
*XZ

In this way the template only needs to be sent one time to the printer’s memory. Subsequent

formats can be sent recalling the template and merging variable data into the template. In this
exercise, the file was saved in the printers R : memory, which is volatile.
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ZPL Commands

Basic ZPL Exercises and Examples

Exercise 6 ¢ ~DF and "XF — Download format and recall format

Similar concept to 1S and 1L command. 1S and L processes faster in the printer than

~DF and ~XF.

This is how the ~DF and ~XF format structure produces a label similar to the A1 S/ L

sample you just tried.

Figure 1 « Download and Recall Format

ZPL 1l CODE | [ GENERATED LABEL

~XA
~DFR:SAMPLE.GRF"FS

~XZ

~XA
~XFR:SAMPLE.GRF

~"FN27FD14042"FS
~"FN3"FDScrew"FS
~"FN4~FD12345678"FS

~XZ

~F020,30"GB750,1100,4"FS
~F020,30"GB750, 200,
~F020,30"GB750, 400,
~F020,30"~GB750, 700,
~F020,226"GB325,204,4"FS 14042
~“FO30,40"ADN, 36,20"FDShip to:"FS
~“F030,260"ADN, 18,10"FDPart number #"FS
~“F0360,260"ADN, 18,10"FDDescription:"FS
~F030,750"ADN, 36, 20"FDFrom: "FS

~F0150,125"ADN, 36,20"FN1~FS (ship to)

~“FO60,330"ADN, 36, 20"FN2"FS (part num)
~F0400,330"ADN, 36, 20"FN3"FS (description)
~“FO70,480"BY4"B3N,,200"FN4"FS (barcode)

~F0150,800"ADN, 36,20 FN5~FS (from) #12345675%

~"FN1~FDAcme Printing”FS

~"FN5~FDMacks Fabricating”"FS

Ship to:

47°FS

Acme Printing

~
4"°FS Part number # Description:

4°FS

Screw

From:

Macks Fabricating

Download format code

Recall format call that generates the generated
label in Figure 1.

9/15/06
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ZPL Commands

A

A

A

Scalable/Bitmapped Font

Description The *A command specifiesthefont to usein atext field. * A designates the font
for the current * FD statement or field. The font specified by * A isused only once for that “FD
entry. If avalue for “A is not specified again, the default * CF font is used for the next “FD

entry.

Format *“Afo,h,w

Important « Parameter £ isrequired. If £ isomitted it defaults to the last value of the “CF

command.

This table identifies the parameters for this format:

Command

Details

f font name

Accepted Values: A through Z, and 0 to 9

Any font in the printer (downloaded, EPROM, stored fonts,
fonts A through Z and 0 to 9).

field orientation

o}
1l

Accepted Values:
N normal
R rotated 90 degrees (clockwise)
I inverted 180 degrees
B read from bottom up, 270 degrees
Default Value: the last accepted “ FW value or the “FW default

ny
Il

Character Height
(in dots)

Scalable
Accepted Values: 101032000
Default Value: last accepted “CF
Bitmapped
Accepted Values: multiples of height from 1 to 10 timesthe
standard height, in increments of 1

Default Value: last accepted “CF

width (in dots)

=
It

Scalable
Accepted Values: 101032000
Default Value: last accepted “CF
Bitmapped
Accepted Values: multiples of width from 1 to 10 timesthe
standard width, in increments of 1

Default Value: last accepted “CF

455411L-004 Rev. A
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A

Scalable Font Command

Example ¢ Thisisan example of a scalable font command:
ZPL 1l CODE GENERATED LABEL

xR ZEBRA
~F050, 50
~A0,32,25
~"FDZEBRA"F'S PROGRAMMING
~F050,150
"RO0,32,25 LANGUAGE
~FDPROGRAMMING"FS
~F050, 250
~A0, 32, 25"FDLANGUAGE"FS
~XZ

Bitmap Font Command

— Example ¢ Thisis an example of a bitmap font command:
ZPL Il CODE GENERATED LABEL
TxR ZEBRA
~F050, 50
~ADN, 36,20
AFDZEBRAFS PROGRAMMING
~F050,150
~ADN, 36,20 LANGUAGE
~“FDPROGRAMMING"FS
~"F050,250
~ADN, 36, 20"FDLANGUAGE"FS
~XZ
For reference, see Sandard Printer Fonts on page 352, Zebra Code Page 850 on page 342,
Fonts and Bar Codes on page 351, and ASCI| on page 347.
Comments Fontsare built using amatrix that defines standard height-to-width ratios. If you
specify only the height or width value, the standard matrix for that font automatically
determines the other value. If the valueis not given or a0 (zero) is entered, the height or width
is determined by the standard font matrix.
9/15/06 ZPL Il Programming Guide 455411-004 Rev. A
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A

A@

Use Font Name to Call Font

Description The “2A@ command uses the complete name of afont, rather than the character
designation used in *A. Once avalue for “A@ is defined, it represents that font until a new
font name is specified by “A@.

Format “A@o,h,w,d:o.x

This table identifies the parameters for this format:

Parameters Details

o = field orientation | Accepted Values:

N = normd
R = rotates 90 degrees (clockwise)
I = inverted 180 degrees

B = read from bottom up, 270 degrees
Default Value: N or thelast “FW value

h = character height | Default Value: specifies magnification by w (character width) or
(in dots) the last accepted * CF value. Uses the base height if noneis
specified.

Scalable Thevalueisthe height in dots of the entire character
block. Magnification factors are unnecessary, because
characters are scaled.

Bitmapped The value is rounded to the nearest integer
multiple of the font’s base height, then divided by the font’'s
base height to give a magnification nearest limit.

w = width (in dots) Default Value: specifies magnification by h (height) or the last
accepted “ CF value. Specifies the base width is used if noneis
specified.
Scalable The value is the width in dots of the entire character
block. Magnification factors are unnecessary, because
characters are scaled.
Bitmapped The value rounds to the nearest integer multiple
of the font's base width, then divided by the font’s base width
to give amagnification nearest limit.

d = drivelocation of | Accepted Values: R:,E:,B:,and A:
font Default Value: R:
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~XZ

“FDThis uses B:CYRI UB.FNT"FS

/\A@
Parameters Details
o = fontname Accepted Values: any valid font
Default Value: if an invalid or no name is entered, the default set
by *CF isused. If no font has been specifiedin “CF, font A is
used.
The font named carries over on all subsequent *Ae@
commands without a font name.
X = extension Accepted Values:
.FNT = font
.TTF = TrueType Font
— Example ¢ This exampleis followed by atable that identifies the called out lines of code:
1
2 ‘ ZPL 1l CODE GENERATED LABEL
3 = XA Zebra Printer Fonts
4 | ~A@N,50,50,B:CYRI UB.FNT This uses B:CYRI_UB.FNT
—I ~F0100,100
5 “"FDZebra Printer Fonts”"FS
—— "AQ@N, 40, 40
6 ~FO100,150
J
7 |
s |

[y

Starts the label format.

N

Searches non-volatile printer memory (B :) for CYRI_UB. FNT. When
the font is found, the * A@ command sets the print orientation to
normal and the character size to 50 dots by 50 dots.

Setsthefield origin at 100,100.

Prints the field data, Zebra Printer Fonts on the label.

Ql b w

Cdllsthe font again and character size is decreased to 40 dots by 40
dots.

Sets the new field origin at 100,150.

Printsthe field data, This uses the B:CYRI_UB.FNT on the label.

Ends the label format.

For reference, see Zebra Code Page 850 on page 342, Fonts and Bar Codes on page 351, and

ASCII on page

347.

9/15/06
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“B0
Aztec Bar Code Parameters

Description The “B0 command creates a two-dimensional matrix symbology made up of
square modules arranged around a bulls-eye pattern at the center.

Note » The Aztec bar code works with firmware V60.13.0.11A and higher.

Format “BOa,b,c,d,e,f,g

This table identifies the parameters for this format:

Parameters Details
a = orientation Accepted Values:
N = normd
R = rotated
I = inverted 180 degrees
B = read from bottom up, 270 degrees

Default Value; current “Fw value

b = magnification Accepted Values: 1 t0 10
factor Default Value:

1 0n150 dpi printers

2 0n 200 dpi printers

3 0n 300 dpi printers

6 0n 600 dpi printers

c = extended channel | Accepted Values:

interpretation Y = if datacontains ECICs
code indicator N = if datadoes not contain ECICs
Default Value: N
d = error control and | Accepted Values:
symbol size/type 0 = default error correction level
indicator 01t099 = error correction percentage (minimum)

101to104 = 1to4-layer compact symbol
201to232 = 1to 32-layer full-range symbol
300 = asimple Aztec “Rune’

Default Value: 0
e = menusymbol Accepted Values:
indicator Y = if thissymbol isto be amenu (bar code reader

initialization) symbol
N = ifitisnot amenu symbol
Default Value: N
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~BO

Parameters Details

f = number of Accepted Values: 1 through 26
symbols for Default Value: 1
structured
append

g = optional ID field | ThelD field isatext string with 24-character maximum
for structured Default Value: no ID

append
— Example ¢ Thisisan example of the *B0 command:
ZPL Il CODE GENERATED LABEL
~XA

~BOR,7,N,0,N,1,0
A"FD 7. This is testing label 7"FS
~X7Z
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"Bl

*B1

Code 11 Bar Code

Description The “*B1 command produces the Code 11 bar code, also known as USD-8
code. In a Code 11 bar code, each character is composed of three bars and two spaces, and the
character set includes 10 digits and the hyphen (-).

e “B1 supports print ratios of 2.0:1 to 3.0:1.

 Field data (*FD) islimited to the width (or length, if rotated) of the label.

Format “Blo,e,h,f,g

Important « If additional information about the Code 11 bar code is required, go to

www.aimglobal.org.

This table identifies the parameters for this format:

Parameters Details
o = orientation Accepted Values:
N = norma

R = rotated 90 degrees (clockwise)

I = inverted 180 degrees

B = read from bottom up, 270 degrees
Default Value: current *FW value

e = check digit

Accepted Values:
Y 1 digit
N 2 digits

Default Value: N

h = bar code height

Accepted Values: 11032000

(indots) Default Value: value set by *BY
£ = print Accepted Values:
interpretation Y = yes
line N = no
Default Value: Y
g = print Accepted Values:
interpretation Y = yes
line above code N = no
Default Value: N

455411L-004 Rev. A
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— Example ¢ Thisisan example of the Code 11 bar code:
ZPL 1l CODE CODE 11 BAR CODE

XA

~“FO0100,1007BY3

~BIN,N,150,Y,N

~"FD123456"FS

~XZ

alz2345e114

CODE 11 BAR CODE CHARACTERS
0 1 2 3 4 5 6 7 8 9 -

Internal Start/Stop Character:»

When used as a stop character:

A is used with 1 check digit
A\ is used with 2 check digits

9/15/06 ZPL Il Programming Guide 455411-004 Rev. A
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ZPL Commands

B2

“B2

Interleaved 2 of 5 Bar Code

Description The *B2 command produces the Interleaved 2 of 5 bar code, a high-density,
self-checking, continuous, numeric symbology.

Each data character for the Interleaved 2 of 5 bar code is composed of five elements: five bars
or five spaces. Of the five el ements, two are wide and three are narrow. The bar code is formed
by interleaving characters formed with all spacesinto characters formed with all bars.

« B2 supports print ratios of 2.0:1 to 3.0:1.
 Field data (* FD) islimited to the width (or length, if rotated) of the label.

Format “B2o,h,f,g,e,]j

Important e If additional information about the Interleaved 2 of 5 bar codeis required, go to
www.aimglobal.org.

This table identifies the parameters for this format:

Parameters Details
o = orientation Accepted Values:
N = normd
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: current “FW value
h = bar codeheight | Accepted Values: 11032000
(indots) Default Value: value set by *BY
£ = print Accepted Values:
interpretation Y = yes
line N = no
Default Value: Y
g = print Accepted Values:
interpretation Y = yes
line above code N = no
Default Value: N
e = caculateand Accepted Values:
print Mod 10 Y = yes
check digit N = no
Default Value: N

455411L-004 Rev. A
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— Example ¢ Thisisan example of an Interleaved 2 of 5 bar code:
ZPL Il CODE INTERLEAVED 2 OF 5 BAR CODE
XA
~“FO0100,1007BY3
~“B2N,150,Y,N,N
~"FD123456"FS
X7
123456
INTERLEAVED 2 OF 5 BAR CODE CHARACTERS
0 1 2 3 4 5 6 7 8 9
Start/Stop (internal)

Comments Thetotal number of digitsin an Interleaved 2 of 5 bar code must be even. The
printer automatically adds aleading O (zero) if an odd number of digitsis received.

The Interleaved 2 of 5 bar code uses the Mod 10 check-digit scheme for error checking. For
more information on Mod 10 check digits, see Mod 10 Check Digit on page 364.
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Code 39 Bar Code

Description The Code 39 bar code is the standard for many industries, including the U.S.
Department of Defense. It is one of three symbologies identified in the American National
Standards Institute (ANSI) standard MH10.8M-1983. Code 39 is aso known as USD-3 Code
and 3 of 9 Code.

Each character in aCode 39 bar codeis composed of nine elements: five bars, four spaces, and
an inter-character gap. Three of the nine elements are wide; the six remaining elements are
narrow.

e B3 supports print ratios of 2.0:1 to 3.0:1.
Field data (* FD) islimited to the width (or length, if rotated) of the label.
Code 39 automatically generates the start and stop character (*).

Asterisk (*) for start and stop character printsin theinterpretation line, if the interpretation
lineisturned on.

» Code 39 is capable of encoding the full 128-character ASCI| set.
Format “B3o,e,h,f,g,j,m,n

Important  If additional information about the Code 39 bar codeis required, go to
www.aimglobal.org.

This table identifies the parameters for this format:

Parameters Details
o = orientation Accepted Values:
N = normd
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees
B = read from bottom up, 270 degrees

Default Value: current “Fw value

e = Mod-43 check Accepted Values:
digit Y = yes
N = no
Default Value: N
h = bar codeheight | Accepted Values: 1t032000
(indots) Default Value: value set by “BY

455411L-004 Rev. A
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Parameters Details
£ = print Accepted Values:
interpretation Y = yes
line N = no
Default Value: Y
g = print Accepted Values:
interpretation Y = yes
line above code N = no
Default Value: N
— Example « Thisis an example of a Code 39 bar code:
ZPL Il CODE CODE 39 BAR CODE
XA
~“FO0100,100"BY3
~B3N,N,100,Y,N
~FD123ABC"FS
~XZ #]2IABCH
CODE 39 BAR CODE CHARACTERS
0 1 2 3 4 5 9
ABCDEFGHIJKLMNOPQRSTUVWXY?Z
- . %

Comments Extended ASCII isafunction of the scanner, not of the bar code. Your scanner
must have extended ASCI| enabled for this feature to work. To enable extended ASCII in the
Code 39, you must first encode +$ in your “FD statement. To disable extended ASCII, you

must encode -$in your *FD statement.

— Example « This example encodes a carriage return with line feed into a Code 39 bar code:
ZPL 1l CODE GENERATED LABELS
~XA
~F020,20

~XZ

~B3N,N,100,Y
"FDTEST+$$SM$J-S"FS

#TESTHEFMES -3

9/15/06
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Full ASCII Mode for Code 39

Code 39 can generate the full 128-character ASCII set using paired characters as shown in

these tables:
Table 1 « Code 39 Full ASCIlI Mode
ASCII Code 39 ASCII Code 39
SOH $A SP Space
STX $B ! IA
ETX $C “ B
EOT $D # IC
ENQ $E $ /D
ACK $F % IE
BEL $G & IF
BS $H : G
HT $l ( H
LF $J ) l
VT $K * A
FF $L ++ K
CR $M : L
SO $N - -
Sl $0 . _
DLE $P / /0
DC1 $Q 0 0
DC2 $R 1 1
DC3 $S 2 2
DC4 $T 3 3
NAK $U 4 4
SYN $V 5 5
ETB $W 6 6
CAN $X 7 7
EM $Y 8 8
suB $z 9 9
ESC %A : 1z
FS %B ) %F
FS %C < %G
RS %D = %H
us %E > %l
? %J
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Table 2 « Code 39 Full ASCII Mode

ASCIl Code 39 ASCIl Code 39

%V ‘ %W
+A
+B
+C
+D
+E
+F
+G
+H
+|
+J
+K
+L
+M
+N
+0
+P
+Q
+R
+S
+T
+U
+V
+W
+X
+Y
+Z
%P
%Q
%R
%S
%0 DEL %T, %X

>— ——~N<XXS<CHOWIXODUVOZZIrXcec—IOTMMUOUO®T>E
N<XXS<CHOWITOUOZErXcec—IOTMMUO®>
Il v~ —~ N X SE<C~+~0W-0O0TOS33 —Xx——JJQ—-0DQ0TQ®
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Code 49 Bar Code

Description The “*B4 command creates a multi-row, continuous, variable-length
symbology capable of encoding the full 128-character ASCII set. It isidealy suited for
applications requiring large amounts of datain a small space.

The code consists of two to eight rows. A row consists of aleading quiet zone, four symbol
characters encoding eight code characters, a stop pattern, and atrailing quiet zone. A separator
bar with a height of one module separates each row. Each symbol character encodes two
characters from a set of Code 49 characters.

e “B4 hasafixed print ratio.

» Rows can be scanned in any order.
Format “B4o,h,f,m

Important « For additional information about the Code 49 bar code is required, go to
www.aimglobal.org.

This table identifies the parameters for this format:

Parameters Details
o = orientation Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees
B = read from bottom up, 270 degrees

Default Value: current “FW value

h = height multiplier | Accepted Values: 1 to height of label
of individual Default Value: value set by *BY
rows This number multiplied by the module equals the height of the

individual rows in dots. 1 is not arecommended value.

455411L-004 Rev. A
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Parameters Details

£ = print Accepted Values:
interpretation N = noline printed
line

A print interpretation line above code
B = printinterpretation line below code
Default Value: N

When the field data exceeds two rows, expect the
interpretation line to extend beyond the right edge of the bar
code symbol.

m = starting mode

Accepted Values:
0 = Regular Alphanumeric Mode

1 = Multiple Read Alphanumeric
2 = Regular Numeric Mode
3 = Group Alphanumeric Mode
4 = Regular Alphanumeric Shift 1
5 = Regular Alphanumeric Shift 2
A = Automatic Mode. The printer determines the starting
mode by analyzing the field data.
Default Value: A
— Example « Thisisan example of a Code 49 bar code:
ZPL Il CODE CODE 49 BAR CODE
AR 12345AEBCTIE
~F0150,100"BY3
~B4N,20,A,A
"FD12345ABCDE"FS |
X7
9/15/06 ZPL Il Programming Guide 455411-004 Rev. A
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Table 3« Code 49

Field Data Unshifted Shift 1 Shift 2
Set Character Set Character Set  Character Set
0 0 '
1 1 ESC :
2 2 FS <
3 3 GS =
4 4 RS >
5 5 us ?
6 6 ! @
7 7 “ [
8 8 # \
9 9 & ]
A A SOH a
B B STX b
c c ETX c
D D EOT d
E E ENQ e
F F ACK f
G G BEL g
H H BS h
I I HT I
J J LF j
K K VT k
L L FF I
M M CR m
N N SO n
o o) Sl )
P P DLE p
Q Q DC1 q
R R DC2 r
S S DC3 s
T T DC4 t
U u NAK u
v v SYN v
w w ETB w
X X CAN X
\'% Y EM y
Z Z suB z
- - § _
SPACE SPACE Null DEL
$ $ * {
/ / , [
++ ++ : }
% % reserved ~
< (Shift 1)
> (Shift 2)
S(N.AY)
D (N.AY)
? (N.A)
= (Numeric Shift)

Code 49 Shift 1 and 2 Character Substitutions
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Code 49 Field Data Character Set

The " FD data sent to the printer when using starting modes 0 to 5 is based on the
Code 49 Internal Character Set. Thisis shown in the first column of the Code 49 table on the
previous page. These characters are Code 49 control characters:

;o< = > ?

Valid field data must be supplied when using modes 0 to 5. Shifted characters are sent as a
two-character sequence of a shift character followed by a character in the unshifted character
Set.

— Example ¢ To encode alowercase a, send a > (Shift 2) followed by an uppercase A. If
interpretation line printing is selected, alowercase a printsin the interpretation line. This
reflects what the output from the scanner reads. Code 49 uses uppercase a phanumeric
characters only.

If aninvalid sequenceis detected, the Code 49 formatter stopsinterpreting field data and prints
a symbol with the data up to the invalid sequence. These are examples of invalid sequences:

e Terminating numeric mode with any characters other than 0 to 9 or a Numeric Space.

e Starting in Mode 4 (Regular Alphanumeric Shift 1) and the first field data character is
not in the Shift 1 set.

e Starting in Mode 5 (Regular Alphanumeric Shift 2) and the first field data character is
not in the Shift 2 set.

e Sending Shift 1 followed by a character not in the Shift 1 set.
¢ Sending Shift 2 followed by a character not in the Shift 2 set.
e Sending two Shift 1 or Shift 2 control characters.

Advantages of Using the Code 49 Automatic Mode

Using the default (Automatic Mode) completely eliminates the need for selecting the starting
mode or manually performing character shifts. The Automatic Mode analyzes the incoming
ASCII string, determines the proper mode, performsall character shifts, and compacts the data
for maximum efficiency.

Numeric Mode is selected or shifted only when five or more continuous digits are found.
Numeric packaging provides no space advantage for numeric strings consisting of fewer than
eight characters.
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*B5

Planet Code bar code

Description The “B5 command is supported in all printers as aresident bar code.

Format “B5o,h,f,g

Note » Accepted bar code charactersare 0 - 9.

This table identifies the parameters for this format:

Parameters Details
o = orientation code | Accepted Values:
N = normd
R = rotated
I = inverted 180 degrees
B = read from bottom up, 270 degrees

Default Value: current “FW value

h = bar codeheight | Accepted Values: 1t0 9999
(indots) Default Value: value set by “BY
f = interpretation Accepted Values:
line N = no
Y = yes
Default Value: N
g = determinesif the | Accepted Values:
interpretation N = no
lineis printed Y - vyes
above the bar Default Value: N
code

—

Example ¢ Thisis an example of a Planet Code bar code:

ZPL Il CODE

GENERATED LABEL

XA

~F0150,100"BY3
~B5N, 100,Y,0
~"FD12345678901"FS

X7

234

(WAL
1

IIHI IIHI
SEPE9E1

=
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PDF417 Bar Code

Description The *B7 command produces the PDF417 bar code, atwo-dimensional,
multirow, continuous, stacked symbology. PDF417 is capable of encoding over

1,000 characters per bar code. It isideally suited for applications requiring large amounts of
information at the time the bar code is read.

The bar code consists of three to 90 stacked rows. Each row consists of start and stop patterns
and symbol characters called code-words. A code-word consists of four bars and four spaces.
A three code-word minimum is required per row.

The PDF417 bar code is also capable of using the structured append option (* FM), which
allows you to extend the field data limitations by printing multiple bar codes. For more
information on using structured append, see "FM on page 142.

e PDF417 has afixed print ratio.
» Fielddata(*FD) islimited to 3K of character data.

Format “B70,h,s,c,r,t

This table identifies the parameters for this format:

Parameters Details
o = orientation Accepted Values:
N = normd
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees
B = read from bottom up, 270 degrees

Default Value: current “Fw value

h = bar codeheight | Accepted Values: 1 to height of 1abel
for individual Default Value: value set by “BY

rows (in dots) Thisnumber multiplied by the module equalsthe height of the
individual rowsin dots. If this number is not specified, the
overd| bar code height, divided by the number of rows,
equals the height of the individual rowsin dots, where the
overal bar code height is defined by the *BY command. 1is
not arecommended value.

s = security level Accepted Values: 1 to 8 (error detection and correction)
Default Value: 0 (error detection only)

This determines the number of error detection and correction
code-words to be generated for the symbol. The default level
provides only error detection without correction. Increasing
the security level addsincreasing levels of error correction
and increases the symbol size.
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Parameters Details

Cc

number of data | Accepted Values: 1 to 30

columnsto Default Value: 1 : 2 (row-to-column aspect ratio)
encode You can specify the number of code-word columns giving

control over the width of the symbol.

number of rows | Accepted Values: 3 to 90

to encode Default Value: 1 : 2 (row-to-column aspect ratio)

You can specify the number of symbol rows giving control
over the height of the symbol. For example, with no row or
column values entered, 72 code-words would be encoded into
asymbol of six columns and 12 rows. Depending on code-
words, the aspect ratio is not always exact.

truncate right Accepted Values:

row indicators N = no truncation
and stop pattern Y = perform truncation
Default Value: N

Example ¢ Thisis an example of a PDF417 bar code:

ZPL 11 CODE

PDF417 BAR CODE

XA

"BY2,3
~F010,107B7N,5,5,,83,N
~"FDZebra Technologies
Corporation strives to be
the expert supplier of
innovative solutions to
speciality demand labeling
and ticketing problems of
business and government.
We will attract and retain
the best people who will
understand our customer's
needs and provide them with
systems, hardware, software,
consumables and service
offering the best value,
high quality, and reliable
performance, all delivered
in a timely manner.

"FS"XZ
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— Example ¢ Thisisan example of a PDF417 without and with truncation selected:

Joa
! "
L Ii !

PDF417 without Truncation being selected

b
! :

PDF417 with Truncation being selected

—

— Example « This example shows the *B7 command used with field hex (* FH) characters:

ZPL 11 CODE GENERATED LABEL |

AXA
~F050,50"BY3,3.0"B7N,8,5,7,21,N
~FH_"FD[)> 1E06 _1DP12345678 1DQ160
_1D1JUN123456789A2B4C6D8E_1D20LA6-987
_1D21154321 ZES_1D15KG1155
_1DBSC151208 1D7Q10GT_1E_04"FS

AXZ,

Comments Noted in this bulleted list:
« |If both columns and rows are specified, their product must be less than 928.
» No symbol is printed if the product of columns and rows is greater than 928.
» No symbol is printed if total code-words are greater than the product of columns and rows.
» Seridlization is not allowed with this bar code.

» Thetruncation feature can be used in situations where label damage isnot likely. Theright
row indicators and stop pattern is reduced to a single module bar width. The difference
between a non truncated and a truncated bar code is shown in the previous examples.
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Special Considerations for *BY When Using PDF417

When used with “B7, the parameters for the “BY command are:
w = modulewidth (in dots)
Accepted Values: 2t010
Default Value: 2
r = ratio
Fixed Value: 3 (ratio has no effect on PDF417)
h = height of bars(in dots)
Accepted Values: 1 t032000
Default Value: 10
PDF417 uses this only when row height is not specified in the “B7 h parameter.

Special Considerations for *FD When Using PDF417

The character set sent to the printer with the * FD command includes the full ASCII set, except
for those characters with special meaning to the printer.

See Zebra Code Page 850 on page 342, "CC ~CC on page 107, and ~CT ~CT on page 118.

* CRandLF arealso valid charactersfor all “FD statements. This schemeis used:
\& = carriagereturn/line feed
\\ = backslash (\)

e *CI13 must be selected to print abackslash (\).
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EAN-8 Bar Code

Description The “B8 command is the shortened version of the EAN-13 bar code. EAN is
an acronym for European Article Numbering. Each character in the EAN-8 bar codeis
composed of four elements: two bars and two spaces.

« B8 supports afixed ratio.

 Field data (*FD) islimited to exactly seven characters. ZPL |1 automatically pads or
truncates on the left with zeros to achieve the required number of characters.

* When using JAN-8 (Japanese Article Numbering), a specialized application of EAN-8,
the first two non-zero digits sent to the printer are aways 49.

Format “B8o,h,f,g

Important « If additional information about the EAN-8 bar code is required, go to
www.aimglobal.org.

This table identifies the parameters for this format:

Parameters Details
o = orientation Accepted Values:
N = normd
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees
B = read from bottom up, 270 degrees

Default Value: current “FW value

h = bar codeheight | Accepted Values: 1t032000
(indots) Default Value: value set by “BY
£ = print Accepted Values:
interpretation N = no
line Y = yes
Default Value: Y
g = print Accepted Values:
interpretation N = no
line above code Y - ves
Default Value: N
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—

Example ¢ Thisis an example of an EAN-8 bar code:

ZPL Il CODE

EAN-8 BAR CODE

XA
~“F0100,100"BY3
~B8N, 100, Y,N
~FD1234567"FS
X7

1

23475670

EAN-8 BAR CODE CHARACTERS

0 1 2

3

4

5

6

7 8 9
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UPC-E Bar Code

Description The “B9 command produces a variation of the UPC symbology used for
number system 0. It isashortened version of the UPC-A bar code, where zeros are suppressed,
resulting in codes that require less printing space. The 6 dot/mm,

12 dot/mm, and 24 dot/mm printheads produce the UPC and EAN symbologies at

100 percent of their size. However, an 8 dot/mm printhead produces the UPC and EAN
symbologies at a magnification factor of 77 percent.

Each character in a UPC-E bar code is composed of four elements: two bars and two spaces.
The *BY command must be used to specify the width of the narrow bar.

« “B9 supportsafixed ratio.

« Fielddata("FD) islimited to exactly 10 characters, requiring afive-digit manufacturer’s
code and five-digit product code.

» When using the zero-suppressed versions of UPC, you must enter the full
10-character sequence. ZPL |1 calculates and prints the shortened version.

Format “B9,h,f,g,e

Important « If additional information about the UPC-E bar code is required, go to
www.aimglobal.org.

This table identifies the parameters for this format:

Parameters Details
o = orientation Accepted Values:
N = normd
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees
B = read from bottom up, 270 degrees

Default Value: current “Fw value

h = bar codeheight | Accepted Values: 1t032000

(indots) Default Value: value set by “BY
£ = print Accepted Values:
interpretation N = no
line Y = yes
Default Value: Y

9/15/06
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Parameters Details
g = print Accepted Values:
interpretation N = no
line above code Y - ves
Default Value: N
e = print check digit | Accepted Values:
N = no
Y = yes
Default Value: Y
— Example ¢ Thisisan example of a UPC-E bar code:
ZPL 1l CODE UPC-E BAR CODE
XA
~"F0150,1007BY3
~BO9N,100,Y,N,Y
~"FD1230000045"FS
~XZ 12345371
UPC-E BAR CODE CHARACTERS
0 1 2 3 4 5 6 7 8 9

Rules for Proper Product Code Numbers

* If thelast three digits in the manufacturer’s number are 000, 100, or 200, valid product
code numbers are 00000 to 00999.

* If the last three digits in the manufacturer’s number are 300, 400, 500, 600, 700, 800, or
900, valid product code numbers are 00000 to 00099.

* If thelast two digitsin the manufacturer’s number are 10, 20, 30, 40, 50, 60, 70, 80, or 90,
valid product code numbers are 00000 to 00009.

« |f the manufacturer’s number does not end in zero (0), valid product code numbers are
00005 to 00009.
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BA
Code 93 Bar Code

Description The “BA command creates avariable length, continuous symbology. The Code
93 bar code is used in many of the same applications as Code 39. It uses the full 128-character
ASCII set. ZPL 11, however, does not support ASCII control codes or escape sequences. It uses
the substitute characters shown below.

Control Code ZPL Il Substitute
Ctrl $ &
Ctrl % ‘
Ctrl / (
Ctrl + )

Each character in the Code 93 bar code is composed of six elements: three bars and three
spaces. Although invoked differently, the human-readable interpretation line prints as though
the control code has been used.

« “BA supports afixed print ratio.
 Field data (* FD) islimited to the width (or length, if rotated) of the label.

Format “BAo,h,f,g,e

Important  If additional information about the Code 93 bar codeis required, go to
www.aimglobal.org.

This table identifies the parameters for this format:

Parameters Details

o = orientation Accepted Values:
N = normd
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees

B = read from bottom up, 270 degrees
Default Value: current “FW value

h = barcodeheight | Accepted Values: 11032000

(indots) Default Value: value set by *BY
£ = print Accepted Values:
interpretation N = no
line Y = yes
Default Value: Y
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Parameters Details
g = print Accepted Values:
interpretation N = no
line above code Y - ves
Default Value: N
e = print check digit | Accepted Values:
N = no
Y = yes
Default Value: N

Example ¢ Thisis an example of a Code 93 bar code:

CODE 93 BAR CODE ZPL 11 CODE

XA
~F0100, 75"BY3
~BAN, 100,Y,N,N
~FD12345ABCDE~FS
X7

012345REBCDED

CODE 93 BAR CODE CHARACTERS

0 1 2 3 4 5 6 7 8 9
ABCDEFGHIJKLMNOPQRSTUVWXY Z
s v % & ()

SPACE

O Denotes an internal start/stop character that must precede and follow
every bar code message.

Comments All control codes are used in pairs.

Code 93 is also capable of encoding the full 128-character ASCII set. For more details, see
Table 4 on page 41.

Full ASCIl Mode for Code 93

Code 93 can generate the full 128-character ASCII set using paired characters as shown in
Table 4 on page 41.
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Table 4 « Code 93 Full ASCII Mode

ASCII Code 93 ASCIlI Code 93
NUL ‘U SP Space
SOH &A ! (A
STX &B “ (B
ETX &C # (C
EOT &D $ (D
ENQ &E % (E
ACK &F & (F
BEL &G ‘ (G

BS &H ( (H
HT &l ) (I
LF &J * J
VT &K ++ ++
FF &L ‘ (L
CR &M - -
SO &N . .
Sl &0 / /
DLE &P 0 O
DC1 &Q 1 1
DC2 &R 2 2
DC3 &S 3 3
DC4 &T 4 4
NAK &U 5 5
SYN &V 6 6
ETB &W 7 7
CAN &X 8 8
EM &Y 9 9
SUB &Z : Z
ESC ‘A ; ‘F
FS ‘B < ‘G
FS ‘C = ‘H
RS ‘D > ‘|
uUsS ‘E ? J
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Table 5 « Code 93 Full ASCII Mode

ASCII

5= — = N<XXS<CHVWIOUVOZZIrXce—IOTMMUO®T>E

Code 93 ASCII

OZ2FANXKXS<CHWIOUOZErXce—IOTMMOOW>I

]l v~ — ~N<K X SES<C~+~0W-"0O0TOII3 —Xx——TJQ—-~0DQOQ0TDD

O
m
ik

Code 93
‘W
A
)B
)C
)D
)E
)F
)G
H
)
W
K
L
™M
N
)O
)P
)Q
R
)S
)T
W
WV
W
)X
Y
)Z
‘P

4030
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BB
CODABLOCK Bar Code
Description The *BB command produces a two-dimensional, multirow, stacked
symbology. It isideally suited for applications that require large amounts of information.
Depending on the mode sel ected, the code consists of one to 44 stacked rows. Each row begins
and ends with a start and stop pattern.
e« CODABLOCK A supports variable print ratios.
« CODABLOCK E and F support only fixed print ratios.
Format “BBo,h,s,c,r,m
Important  If additional information about the CODABL OCK bar code is required, go to
www.aimglobal.org.
This table identifies the parameters for this format:
Parameters Details
o = orientation Accepted Values:
N = normd
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: N
h = barcodeheight | Accepted Values: 21032000
for individual Default Value: 8
rows (in dots) This number, multiplied by the module, equals the height of
the individua row in dots.
s = security level Accepted Values:
N = no
Y = yes
Default Value: Y
Security level determines whether symbol check-sums are
generated and added to the symbol. Check sums are never
generated for single-row symbols. This can be turned off only
if parameter m issetto A.
c = number of Accepted Values: 2 to 62 characters
characters per Thisis used to encode a CODABLOCK symboal. It givesthe
row (data you control over the width of the symbol.
columns)
9/15/06 ZPL Il Programming Guide 455411-004 Rev. A
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Parameters Details
r = number of rows | Accepted Values:
to encode for CODABLOCK A: 1to22

for CODABLOCK EandF: 2to 4

o If valuesfor c and r are not specified, asingle row is
produced.

» Ifavaueforrisnot specified, and c exceedsthe
maximum range, a single row equal to the field data
length is produced.

« If avauefor cisnot specified, the number of characters
per row is derived by dividing the field data by the value
of r.

» If both parameters are specified, the amount of field data
must be |ess than the product of the specified parameters.
If the field data exceeds the value of the product, either
no symbol or an error codeis printed (if “CV isactive).

* |f the datafield contains primarily numeric data, fewer
than the specified rows might be printed. If the field data
contains several shift and code-switch characters, more
than the specified number of rows might be printed.

m = mode Accepted Values: A, E, F

CODABLOCK A uses the Code 39 character set.
CODABLOCK F usesthe Code 128 character set.

CODABLOCK E uses the Code 128 character set and
automatically adds FNC1.

Default Value: F

455411L-004 Rev. A
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Example ¢ Thisisan example of a CODABLOCK bar code:

BB

CODABLOCK BAR CODE

ZPL 11 CODE

TN
[
(1010

XA

"BY2,3

~"¥010,10"BBN, 30,,30,44,E
~"FDZebra Technologies
Corporation strives to be
the expert supplier of
innovative solutions to
speciality demand labeling
and ticketing problems of
business and government.
We will attract and retain
the best people who will
understand our customer's
needs and provide them with
systems, hardware, software,
consumables and service
offering the best value,
high quality, and reliable
performance, all delivered
in a timely manner.”FS

~"XZ

Special Considerations for the “BY Command When Using “BB

The parameters for the “BYw, r, h command, when used with a “BB code, are as follows:

w = modulewidth (in dots)

Accepted Values: 2 to 10 (CODABLOCK A only)

Default Value: 2
r = ratio

Fixed Value: 3 (ratio has no effect on CODABLOCK E or F)

h = height of bars(in dots)
Accepted Values: 1 t032,32000
Default Value: 10

CODABLOCK usesthisasthe overall symbol height only when the row height is not
specified inthe BB h parameter.

Special Considerations for “FD Character Set When Using “BB

The character set sent to the printer depends on the mode selected in parameter m.

CODABLOCK A: CODABLOCK A usesthe same character set as Code 39. If any other
character is used in the “ FD statement, either no bar codeis printed or an error message is

printed (if “CV isactive).

CODABLOCK E: The Automatic Mode includes the full ASCI| set except for those
characters with special meaning to the printer. Function codes or the
Code 128 Subset A <nul> character can be inserted using of the * FH command.

9/15/06
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<fncl> = 80 hex <fnc3> = 82 hex
<fnc2> = 81 hex <fnc4> = 83 hex
<nul> = 84 hex

For any other character above 84 hex, either no bar code is printed or an error message is
printed (if “CV is active).
CODABLOCK F: CODABLOCK F usesthe full ASCII set, except for those characters

with special meaning to the printer. Function codes or the Code 128 Subset A <nul>
character can be inserted using of the * FH command.

<fncl> = 80 hex <fnc3> = 82 hex
<fnc2> = 81 hex <fnc4> = 83 hex
<nul> = 84 hex

45541L-004 Rev. A ZPL Il Programming Guide 9/15/06
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Code 128 Bar Code (Subsets A, B, and C)

Description The “BC command creates the Code 128 bar code, a high-density, variable
length, continuous, aphanumeric symbology. It was designed for complexly encoded product
identification.

Code 128 has three subsets of characters. There are 106 encoded printing charactersin each
set, and each character can have up to three different meanings, depending on the character
subset being used. Each Code 128 character consists of six elements: three bars and three
spaces.

e “BC supportsafixed print ratio.
 Field data (*FD) islimited to the width (or length, if rotated) of the label.

Format “BCo,h,f,g,e,m

Important  If additional information about the Code 128 bar codeis required, go to
www.aimglobal.org.

This table identifies the parameters for this format:

Parameters Details
o = orientation Accepted Values:
N = normd
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees
B = read from bottom up, 270 degrees

Default Value: current “FW value

h = barcodeheight | Accepted Values: 11032000

(indots) Default Value: value set by *BY
£ = print Accepted Values: Y (yes) or N (no)
interpretation Default \Value: Y
line The interpretation line can be printed in any font by placing
the font command before the bar code command.
g = print Accepted Values: Y (yes) or N (no)
interpretation Default Value: N
line above code

9/15/06
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Parameters Details

e

Default Value: N

UCC check digit | Accepted Values. Y (turns on) or N (turns off)

Mod 103 check digit isaways there. It cannot be turned on or
off. Mod 10 and 103 appear together with e turned on.

3
[

mode Accepted Values:
N = no selected mode
U = UCC Case Mode

More than 19 digitsin *FD or * SN are eliminated.

Fewer than 19 digitsin “FD or “SN add zerosto theright
to bring the count to 19. This produces an invalid
interpretation line.

A = Automatic Mode

This analyzes the data sent and automatically
determines the best packing method. The full ASCII
character set can be used in the “FD statement — the
printer determines when to shift subsets. A string of
four or more numeric digits causes an automatic shift to
Subset C.

= UCC/EAN Mode (x.11.x and newer firmware)

This alows dealing with UCC/EAN with and without
chained application identifiers. The code startsin the
appropriate subset followed by FNC1 to indicate a
UCC/EAN 128 bar code. The printer automatically
strips out parentheses and spaces for encoding, but
prints them in the human-readabl e section. The printer
automatically determinesif a check digit is required,
calculate it, and print it. Automatically sizes the human
readable.

Default Value: N

—

Example ¢ Thisis an example of a Code 128 bar code:

CODE 128 BAR CODE ZPL 1l CODE

~XA
~F0100,100"BY3
~BCN, 100, Y,N,N
~FD123456"FS
123456

X7
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Code 128 Subsets
The Code 128 character subsets are referred to as Subset A, Subset B, and Subset C. A subset
can be selected in these ways:

» A specia Invocation Code can be included in the field data (* FD) string associated with
that bar code.

» Thedesired Start Code can be placed at the beginning of the field data. If no Start Codeis
entered, Subset B are used.

To change subsets within a bar code, place the Invocation Code at the appropriate points
within the field data (* FD) string. The new subset stays in effect until changed with the
Invocation Code. For example, in Subset C, >7 in the field data changes the Subset to A.

Table 6 shows the Code 128 Invocation Codes and Start Characters for the three subsets.

Table 6 « Code 128 Invocation Characters

Invocation Decimal Subset A Subset B Subset C
Code Value Character Character Character
>< 62
>0 30 > >
>= 94 ~
>1 95 UsQ DEL
>2 96 FNC 3 FNC 3
>3 97 FNC 2 FNC 2
>4 98 SHIFT SHIFT
>5 99 CODE C CODE C
>6 100 CODE B FNC 4 CODE B
>7 101 FNC 4 CODE A CODE A
>8 102 FNC 1 FNC 1 FNC 1
Start Characters
>9 103 Start Code A (Numeric Pairs give Alpha/Numerics)
>: 104 Start Code B (Normal Alpha/Numeric)
>; 105 Start Code C (All numeric (00 - 99)

9/15/06

ZPL Il Programming Guide

455411L-004 Rev. A



50 | ZPL Commands
"BC

Table 7 shows the character sets for Code 128:

Table 7 « Code 128 character sets

Value Code A Code B Code C Value Code A Code B Code C
0 SP SP 00 53 U U 53
1 ! ! 01 54 \Y% \Y% 54
2 " " 02 55 w W 55
3 # # 03 56 X X 56
4 $ $ 04 57 Y Y 57
5 % % 05 58 Z Z 58
6 & & 06 59 [ [ 59
7 ! ! 07 60 \ \ 60
8 ( ( 08 61 ] ] 61
9 ) ) 09 62 A n 62
10 * * 10 63 _ _ 63
11 ++ ++ 11 64 NUL . 64
12 12 65 SOH a 65
13 - - 13 66 STX b 66
14 . . 14 67 ETX c 67
15 / / 15 68 EOT d 68
16 0 0 16 69 ENQ e 69
17 1 1 17 70 ACK f 70
18 2 2 18 71 BEL g 71
19 3 3 19 72 BS h 72

20 4 4 20 73 HT i 73
21 5 5 21 74 LF ] 74
22 6 6 22 75 VT k 75
23 7 7 23 76 FF 1 76
24 8 8 24 77 CR m 77
25 9 9 25 78 SO n 78
26 : : 26 79 SI o 79
27 ; ; 27 80 DLE p 80
28 < < 28 81 DC1 q 81
29 = = 29 82 DC2 r 82
30 > > 30 83 DC3 S 83
31 ? ? 31 84 DC4 t 84
32 @ @ 32 85 NAK u 85
33 A A 33 86 SYN v 86
34 B B 34 87 ETB w 87
35 C C 35 88 CAN X 88
36 D D 36 89 EM y 89
37 E E 37 90 SUB z 90
38 F F 38 91 ESC { 91
39 G G 39 92 FS | 92
40 H H 40 93 GS } 93
41 1 1 41 94 RS ~ 94
42 J J 42 95 Us DEL 95
43 K K 43 96 FNC3 FNC3 96
44 L L 44 97 FNC2 FNC2 97
45 M M 45 98 SHIFT SHIFT 98
46 N N 46 99 Code C Code C 99
47 (¢} (¢} 47 100 Code B FNC4 Code B
48 P P 48 101 FNC4 Code A Code A
49 Q Q 49 102 FNCl1 FNC1 FNCl1
50 R R 50 103 START (Code A)

51 S S 51 104 START (Code B)

52 T T 52 105 START (Code C)
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Example « Figures A and B are examples of identical bar codes, and Figure C is an example
of switching from Subset Cto B to A, asfollows:

XA

~“F0100,75
~BCN,100,Y,N,N
~FDCODE128"FS

CODE1=2% ~XZ

Figure A: Subset B with no start character

ARA

~F0100, 75
~BCN, 100, Y,N, N
~FD>:CODE128"FS

CODE1ZS ~X7Z

Figure B: Subset B with start character

Because Code 128 Subset B is the most commonly used
subset, ZPL II defaults to Subset B if no start character
is specified in the data string.

XA

TR e
382436CODE1 28TEST BY3"BCN,100,Y,N,N

~"FD>;382436>6C0ODE128>752375152"FS
~XZ

Figure C: Switching from Subset C to Bto A

How “BC Works Within a ZPL Il Script
*XA — the first command starts the label format.

“F0100, 75 —thesecond command setsthefield origin at 100 dots across the x-axis and 75
dots down the y-axis from the upper-left corner.

“BCN, 100,Y,N,N —thethird command callsfor a Code 128 bar code to be printed with
no rotation (N) and a height of 100 dots. An interpretation line is printed (Y) below the bar
code (N). No UCC check digit isused (N).

“FDCODE128"FS (Figure A) “FD>: CODE128"FS (Figure B) —the field data command
specifies the content of the bar code.

*XZ —the last command ends the field data and indicates the end of the label.

The interpretation line prints below the code with the UCC check digit turned off.

9/15/06
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The *FD command for Figure A does not specify any subset, so Subset B is used. In Figure B,
the * FD command specifically calls Subset B with the >: Start Code. Although ZPL 11 defaults
to Code B, it is good practice to include the Invocation Codes in the command.

Code 128 — Subset B is programmed directly as ASCI| text, except for values greater than 94
decimal and afew special characters that must be programmed using the invocation codes.
Those characters are:

A
> o~

Example ¢« Code 128 — Subsets A and C

Code 128, Subsets A and C are programmed in pairs of digits, 00 to 99, in the field data
string. For details, see Table 6 on page 49.

In Subset A, each pair of digitsresultsin asingle character being encoded in the bar code; in
Subset C, characters are printed as entered. Figure E below is an example of Subset A (>9is
the Start Code for Subset A).

Nonintegers programmed as the first character of adigit pair (D2) areignored. However,
nonintegers programmed as the second character of adigit pair (2D) invalidate the entire
digit pair, and the pair isignored. An extraunpaired digit in the field data string just before a
code shift isalso ignored.

Figure C and Figure D below are examples of Subset C. Notice that the bar codes are
identical. In the program code for Figure D, the D isignhored and the 2 is paired with the 4.

~XA

~F0100, 75°BY3
~BCN, 100,Y,N,N
“FD>;382436"FS

28243568 R

Figure C: Subset C with normal data

XA

~F0100, 75°BY3
~BCN, 100,Y,N,N
~"FD>;38D2436"FS

82436 "Xz

Figure D: Subset C with ignored alpha character

CODE12%

Figure E: Subset A

XA

~FO0100, 75"BY3
~BCN,100,Y,N,N
~"FD>935473637171824"FS
~XZ
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The UCC/EAN-128 Symbology

The symbology specified for the representation of Application Identifier datais UCC/EAN-
128, avariant of Code 128, exclusively reserved to EAN International and the Uniform Code
Council (UCC).

Note ¢ It isnot intended to be used for data to be scanned at the point of salesin retail outlets.

UCC/EAN-128 offers several advantages. It is one of the most complete, alphanumeric, one-
dimensional symbologies available today. The use of three different character sets (A, B and
C), facilitates the encoding of the full 128 ASCI| character set. Code 128 is one of the most
compact linear bar code symbologies. Character set C enables numeric data to be represented
in adouble density mode. In this mode, two digits are represented by only one symbol
character saving valuable space. The code is concatenated. That means that multiple Als and
their fields may be combined into a single bar code. The code is aso very reliable. Code 128
symbols use two independent self-checking features which improves printing and scanning
reliability.

UCC/EAN-128 bar codes always contain a special non-data character known as function 1
(FNC 1), which follows the start character of the bar code. It enables scanners and processing
software to auto-discriminate between UCC/EAN-128 and other bar code symbologies, and
subsequently only process relevant data.

The UCC/EAN-128 bar codeis made up of aleading quiet zone, a Code 128 start character A,
B, or C, aFNC 1 character, Data (Application Identifier plus data field), a symbol check
character, a stop character, and atrailing quiet zone.

UCC/EAN, UCC/128 are a couple of ways you'll hear someone refer to the code. This just
indicates that the code is structured as dictated by the application identifiers that are used.

SSCC (Seria Shipping Container Code) formatted following the data structure layout for
Application Identifier 00. See Table 8, UCC Application Identifier Table on page 57. It could
be 00 which is the SSCC code. The customer needsto let us know what application identifiers
are used for their bar code so we can help them.

There are several ways of writing the code to print the code to Application Identifier ‘00
structure.

9/15/06 ZPL Il Programming Guide 455411-004 Rev. A
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Using N for the mode (m) parameter
— Example ¢ This example shows with application identifier 00 structure:
N FOR THE M PARAMETER ZPL Il CODE
XA
~“F090,200"BY4
~BCN, 256,Y,N,Y,N
~FD>;>80012345123451234512"FS
~X7Z,
BE123451234512345120
e >>8 setsit to subset C, function 1
* '00"isthe application identifier followed by '17 characters, the check digit is selected
using the'Y" for the (€) parameter to automatically print the 20th character.
¢ you are not limited to 19 characters with mode set to N
Using U for the mode (m) parameter
— Example ¢ The example shows the application identifier 00 format:
U FOR THE M PARAMETER ZPL Il CODE
XA
~"F090,200

Ba1234512345123451268

~BY4~BC,256,Y,N,,U
AFD0012345123451234512~FS
X7

UCC Case Mode

» Choosing U selects UCC Case mode. You will have exactly 19 characters availablein

A

FD.

e Subset C using FNC1 values are automatically selected.

e Check digit isautomatically inserted.

45541L-004 Rev. A ZPL Il Programming Guide

9/15/06



—

ZPL Commands | 55

"BC
Using D for the mode (m) parameter
Example ¢ This example shows application identifier 00 format ((x.11.x and above):
D FOR THE M PARAMETER ZPL 1l CODE

XA

~F050,200”BCN, 150,Y,N,,D
~FD(00)10084423 7449200940"FS
~XZ

1 00844

(O at end of field datais abogus character that is inserted as a place holder for the check digit
the printer will automatically insert.

e Subset C using FNC1 values are automatically selected.

* Parentheses and spaces can be in thefield data. ‘00" application identifier, followed by
17 characters, followed by bogus check digit place holder.

e Check digit is automatically inserted. The printer will automatically calculate the
check digit and put it into the bar code and interpretation line.

¢ Theinterpretation line will also show the parentheses and spaces but will strip them
out from the actual bar code.

Printing the Interpretation Line

—

Example ¢ This example shows printing the interpretation in a different font with firmware
x.11.x and above:

INTERPRETATION LINE ZPL 11 CODE

XA

~F050,200

~AON, 40, 30~BCN, 150, Y,N, Y

~FD>;>80012345123451234512"FS
00123451234512345120

The font command (20N, 40, 30) can be added and changed to alter the font and size of the
interpretation line.

With firmware version older than x.10.x
e A separate text field needs to be written.
e Theinterpretation line needs to be turned off.
« “AON, 50,40 isthefont and size selection for the separate text field.

9/15/06
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* You have to make sure you enter the correct check digit in the text field.

» Creating a separate text field allows you to format the interpretation line with
parentheses and spaces.

FIRMWARE OLDER THAN X.10.X ZPL 1l CODE

XA
“‘l‘ “H H‘ H“ ‘ H H‘ ~AON, 50, 40

~F025,25
(00) 12345123 451234512 0 ~FD(00) 1 2345123 451234512 0°FS

~F0100,190

~BCN, 150,N,N,Y
~AFD>;>80012345123451234512~FS
~X7

Application Identifiers — UCC/EAN APPLICATION IDENTIFIER

An Application Identifier is a prefix code used to identify the meaning and the format of the
datathat followsit (data field).

There are Alsfor identification, traceability, dates, quantity, measurements, locations, and
many other types of information.

For example, the Al for batch number is 10, and the batch number Al isaways followed by an
alphanumeric batch code not to exceed 20-characters.

The UCC/EAN Application Identifiers provide an open standard that can be used and
understood by all companiesin the trading chain, regardless of the company that originally
issued the codes.

455411L-004 Rev. A
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Plus The Following Data

Data Content Al Structure
Seria Shipping Container Code (SSCC) 00 |exactly 18 digits
Shipping Container Code 01 |exactly 14 digits
Batch Numbers 10 up to 20 apha numerics
Production Date (YYMMDD) 11 exactly 6 digits
Packaging Date (YYMMDD) 13 | exactly 6 digits
Sell By Date (YYMMDD) 15 | exactly 6 digits
Expiration Date (YYMMDD) 17 | exactly 6 digits
Product Variant 20 | exactly 2digits
Serial Number 21 up to 20 alpha numerics
HIBCC Quantity, Date, Batch and Link 22 up to 29 alpha numerics
Lot Number 23* | upto 19 aphanumerics
Quantity Each 30
Net Weight (Kilograms) 310** | exactly 6 digits
Length, Meters 311** | exactly 6 digits
Width or Diameter (Meters) 312** | exactly 6 digits
Depths (Meters) 313** | exactly 6 digits
Area (Sq. Meters) 314** | exactly 6 digits
Volume (Liters) 315** | exactly 6 digits
Volume (Cubic Meters) 316** | exactly 6 digits
Net Weight (Pounds) 320** | exactly 6 digits
Customer PO Number 400 | up to 29 aphanumerics
Ship To (Deliver To) Location Code using 410 | exactly 13 digits
EAN 13 or DUNS Number with leading
zeros
Bill To (Invoice To) Location Code using 411 | exactly 13 digits
EAN 13 or DUNS Number with leading
zeros
Purchase from 412 | exactly 13 digits
Ship To (Deliver To) Postal Code within 420 | up to 9 alphanumerics
single posta authority
Ship To (Deliver To) Postal Code with 3- 421 | 3digitsplusupto 9 aphanumerics
digit SO Country Code Prefix
Roll Products - width, length, core diameter, | 8001 | exactly 14 digits
direction and splices
Electronic Seria number for cellular mobile | 8002 | up to 20 aphanumerics

phone
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Note » Table 8 isa partial table showing the application identifiers. For more current and
5 complete information, search the Internet for UCC Application | dentifier.
For date fields that only need to indicate a year and month, the day field is set to 00.
* Plus one digit for length indication.
** Plus one digit for decimal point indication.
Chaining several application identifiers (firmware x.11.x and later)
The FNC1, whichisinvoked by >8, isinserted just before the Al's so that the scannersreading
the code sees the FNC1 and knows that an Al follows.
— Example ¢ Thisisan example with the mode parameter set to A (automatic):
XA
*BY2,2.5,193
“F033,400
“BCN, ,N,N,N,A
“FD>;>80204017773003486100008535>8910001>837252"FS
“FT33,625"AEN, 0,0"FD(02) 04017773003486(10) 0008535 (91)
0001 (37)252"FS
Xz
— Example « Thisis an example with the mode parameter set to U:
XA
*BY3,2.5,193
“F033,200

“BCN, ,N,N,N,U
“FD>;>80204017773003486>8100008535>8910001>837252"FS

“FT33,455"A0N,30,30"FD(02)04017773003486(10)0008535(9
1)0001(37)252"FS

*XZ
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Example ¢ Thisisan example with the mode parameter set to D*:

A

XA

PON

“LHO,0

“BY2,2.5,145

“F0218, 343

“BCB,,Y,N,N,D

*FD(91)0005886>8(10) 0000410549>8(99) 05°FS
X2

D* — When trying to print the last Application Identifier with an odd number of characters,
a problem existed when printing EAN128 bar codes using Mode D. The problem was fixed
in firmware V60.13.0.6.

A
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UPS MaxiCode Bar Code

—

Description The *BD command creates a two-dimensional, optically read (not scanned)
code. This symbology was developed by UPS (United Parcel Service).

Notice that there are no additional parameters for this code and it does not generate an
interpretation line. The “BY command has no effect on the UPS MaxiCode bar code.
However, the * v command can be activated.

Format “BDm,n,t

This table identifies the parameters for this format:

Parameters

Details

m = mode

Accepted Values:
2 structured carrier message: numeric postal code (U.S.)

3 structured carrier message: a phanumeric postal code
(non-U.S.)

standard symbol, secretary
5 full EEC
6 = reader program, secretary
Default Value: 2

4

B
1]

symbol number

Accepted Values: 1 to 8 can be added in a structured document
Default Value: 1

total number of
symbols

Accepted Values: 1 to 8, representing the total number of symbols
in this sequence
Default Value: 1

Example ¢ Thisisan example of UPS MAXICODE - MODE 2 bar code:

UPS MAXICODE - MODE 2 ZPL 1l CODE

XA

3.35 S "i'.g.:.}}:.:.'.'. oot "F050,50

. .%} ..; 5 %s ......%‘: CVY

230, W0d t A ~BD"FH~FD001840152382802

$°§°:“o. o.g %}%} [)> 1E01 1D9617200004951 1DUPSN

.°.:§’3‘° XTI 1D 06X610 1D159 1D1234567 1D1/1

K3 ...'. 'u _3’:3 ¢ 1D_1DY 1D634 ALPHA DR_

{ 3’%- S '3'- 1DPITTSBURGH 1DPA 1E 04"FS

‘3’?0’ °§<~.§.}3..°.‘3‘3$ 3.3 AF030,3007A0, 30, 30" FDMode2 FS
~“XZ
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Special Considerations for “FD when Using “BD

The “FD statement is divided into two parts: a high priority message (hpm) and alow priority
message (1pm). There are two types of high priority messages. Oneisfor aU.S. Style Postal
Code; the other isfor anon-U.S. Style Postal Code. The syntax for either of these high priority
messages must be exactly as shown or an error message is generated.

Format “FD <hpm><lpm>

This table identifies the parameters for this format:

Parameters

Details

<hpm> = high

Accepted Values: 0 to 9, except where noted

priority message | U.S. Style Postal Code (Mode 2)
(applicable only <hpm> = aaabbbceccedddd
in Modes 2 and . .
3) aaa = three-d!g!t class of sgrw ce
bbb = three-digit country zip code
cccee = five-digit zip code
dddd = four-digit zip code extension (if none exists, four
zeros (0000) must be entered)
non-U.S. Style Postal Code (M ode 3)
<hpm> = aaabbbcccccc
aaa = three-digit classof service
bbb = three-digit country zip code
cccee = six-digit zip code (A through Z or 0 to 9)
<lpm> = low GSis used to separate fields in a message (0x1D). RSisused to
priority message | Separate format types (Ox1E). EOT isthe end of transmission
(only applicable | characters.
inModes2and | M essage Header )>RS
3) Transportation Data
Format Header 01GS96
Tracking Number* <tracking number>
SCAC* GS<SCAC>

UPS Shipper Number
Julian Day of Pickup
Shipment ID Number
Package n/x

Package Weight
Address Validation
Ship to Sreet Address
Ship to City

Ship to Sate

RS

End of Message
(* Mandatory Datafor UPS)

GS<shipper number>
GS<day of pickup>
GS<shipment ID number>
GS<n/x>
GS<weight>
GS<vdidation>
GS<street address>
GS<city>

GS<state>

RS

EOT
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Comments

» Theformatting of <hpm> and <1pm> apply only when using Modes 2 and 3.
Mode 4, for example, takes whatever datais defined in the * FD command and placesit in
the symbol.

» UPSrequiresthat certain data be present in adefined manner. When formatting Maxi Code
datafor UPS, aways use uppercase characters. When filling in thefieldsin the <1pm> for
UPS, follow the data size and types specified in Guide to Bar Coding with UPS

* |If you do not choose amode, the default is Mode 2. If you use non-U.S. Postal Codes, you
probably get an error message (invalid character or message too short). When using non-
U.S. codes, use Mode 3.

» ZPL Il doesn’t automatically change your mode based on the zip code format.

» When using special characters, such as GS, RS, or EOT, use the * FH command to tell
ZPL 11 to use the hexadecimal value following the underscore character ().
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EAN-13 Bar Code

Description The *BE command is similar to the UPC-A bar code. It is widely used
throughout Europe and Japan in the retail marketplace.

The EAN-13 bar code has 12 data characters, one more data character than the UPC-A code.
An EAN-13 symbol contains the same number of bars as the UPC-A, but encodes a 13th digit
into a parity pattern of the left-hand six digits. This 13th digit, in combination with the 12th
digit, represents a country code.

« “BE supports fixed print ratios.

 Field data (*FD) islimited to exactly 12 characters. ZPL |1 automatically truncates or
pads on the left with zeros to achieve the required number of characters.

* When using JAN-13 (Japanese Article Numbering), a specialized application of EAN-13,
the first two non-zero digits sent to the printer must be 49.

Format “BEo,h,f,g

Note « Use Interleaved 2 of 5 for UCC and EAN 14.

Important « If additional information about the EAN-13 bar codeis required, go to
www.aimglobal.org.

This table identifies the parameters for this format:

Parameters Details
o = orientation Accepted Values:
N = norma
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees
B = read from bottom up, 270 degrees

Default Value: current “Fw value

h = barcodeheight | Accepted Values: 1t032000
(indots) Default Value: value set by “BY
£ = print Accepted Values:
interpretation N = no
line Y = yes
Default Value: Y
g = print Accepted Values:
interpretation N = no
line above code Y - ves
Default Value: N

9/15/06
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— Example ¢ Thisis an example of an EAN-13 bar code:
EAN-13 BAR CODE ZPL 1l CODE
XA
~“F0100,1007BY3
~BEN, 100,Y,N
~"FD12345678"FS
0"000123"456784 TxE

EAN-13 BAR CODE CHARACTERS
0 1 2 3 4 5 6 7 8 9

Comments The EAN-13 bar code uses the Mod 10 check-digit scheme for error checking.
For more information on Mod 10, see Mod 10 Check Digit on page 364.
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Micro-PDF417 Bar Code

Description The *BF command creates a two-dimensional, multi-row, continuous, stacked
symbology identical to PDF417, except it replaces the 17-module-wide start and stop patterns
and left/right row indicators with a unique set of 10-module-wide row address patterns. These
reduce overall symbol width and alow linear scanning at row heights as low as 2X.

Micro-PDF417 is designed for applications with a need for improved area efficiency but
without the requirement for PDF417’'s maximum data capacity. It can be printed only in
specific combinations of rows and columns up to a maximum of four data columns by 44
rows.

Field data (* FD) and field hexadecimal (" FH) are limited to:
e 250 7-bit characters
» 150 8-bit characters

e 366 4-bit numeric characters

Format “BFo,h,m

This table identifies the parameters for this format:

Parameters Details
o = orientation Accepted Values:
N = normd
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees
B = read from bottom up, 270 degrees

Default Value: current “Fw value

h = barcodeheight | Accepted Values: 1109999
(indots) Default Value: value set by *BY or 10 (if no “BY value exists).
m = mode Accepted Values: 0 to 33 (see Micro-PDF417 Mode on page 67)

Default Value: 0 (see Micro-PDF417 Mode on page 67)

9/15/06
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— Example ¢ Thisis an example of aMicro-PDF417 bar code:

MICRO-PDF417 BAR CODE ZPL 1l CODE

XA

~"F0100,100"BY6

“BFN, 8, 3
~*FDABCDEFGHIJKLMNOPQRSTUV"FES
X7

To encode data into a Micro-PDF417 Bar Code, complete these steps:

1. Determine the type of datato be encoded (for example, ASCII characters, numbers, 8-bit
data, or a combination).

2. Determine the maximum amount of data to be encoded within the bar code (for example,
number of ASCII characters, quantity of numbers, or quantity of 8-bit data characters).

3. Determine the percentage of check digits that are used within the bar code. The higher the
percentage of check digits that are used, the more resistant the bar code isto damage —
however, the size of the bar code increases.

4. Usethe chart Micro-PDF417 Mode on page 67 with the information gathered from the
guestions above to select the mode of the bar code.
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Table 9 « Micro-PDF417 Mode

Mode | Number | Number % of Max Max
™M) of Data | of Data | Cws for | Alpha Digits
Columns | Rows EC Characters
0 1 11 64 6 8
1 1 14 50 12 17
2 1 17 41 18 26
3 1 20 40 22 32
4 1 24 33 30 44
5 1 28 29 38 55
6 2 8 50 14 20
7 2 11 41 24 35
8 2 14 32 36 52
9 2 17 29 46 67
10 2 20 28 56 82
11 2 23 28 64 93
12 2 26 29 72 105
13 3 6 67 10 14
14 3 8 58 18 26
15 3 10 53 26 38
16 3 12 50 34 49
17 3 15 47 46 67
18 3 20 43 66 96
19 3 26 41 90 132
20 3 32 40 114 167
21 3 38 39 138 202
22 3 44 38 162 237
23 4 6 50 22 32
24 4 8 44 34 49
25 4 10 40 46 67
26 4 12 38 58 85
27 4 15 35 76 111
28 4 20 33 106 155
29 4 26 31 142 208
30 4 32 30 178 261
31 4 38 29 214 313
32 4 44 28 250 366
33 4 4 50 14 20
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Industrial 2 of 5 Bar Codes

Description The *BI command is a discrete, self-checking, continuous numeric
symbology. The Industrial 2 of 5 bar code has been in use the longest of the 2 of 5 family of
bar codes. Of that family, the Standard 2 of 5 (*BJ) and Interleaved 2 of 5 (*B2) bar codes are
also availablein ZPL 1.

With Industrial 2 of 5, all of the information is contained in the bars. Two bar widths are
employed in this code, the wide bar measuring three times the width of the narrow bar.

e “BI supportsaprint ratio of 2.0:1 to 3.0:1.
» Field data (*FD) islimited to the width (or length, if rotated) of the [abel.

Format “BIo,h,f,g

Important  If additional information about the Industrial 2 of 5 bar code, go to
www.aimglobal.org.

This table identifies the parameters for this format:

Parameters Details

o = orientation Accepted Values:
N = norma
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees

B = read from bottom up, 270 degrees
Default Value: current “FW value

h = bar codeheight | Accepted Values: 11032000

(indots) Default Value: value set by *BY
£ = print Accepted Values:
interpretation N = no
line Y = yes
Default Value: Y
g = print Accepted Values:
interpretation N = no
line above code Y = yes
Default Value: N
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— Example ¢ Thisis an example of an Industrial 2 of 5 bar code:

INDUSTRIAL 2 OF 5 BAR CODE ZPL 11 CODE

~XA
~F0100,100"BY3
~BIN,150,Y,N
~FD123456"FS
~XZ

1234326

INDUSTRIAL 2 OF 5 BAR CODE CHARACTERS

0 1 2 3 4 5 6 7 8 9
Start/Stop (internal)
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Standard 2 of 5 Bar Code

Description The *BJ command is a discrete, self-checking, continuous numeric
symbology.

With Standard 2 of 5, all of the information is contained in the bars. Two bar widths are
employed in this code, the wide bar measuring three times the width of the narrow bar.

e “BJ supportsaprint ratio of 2.0:1 to 3.0:1.
» Field data (*FD) islimited to the width (or length, if rotated) of the label.

Format “BJo,h,f,g

Important « If additional information about the Standard 2 of 5 bar code is required, go to
www.aimglobal.org.

This table identifies the parameters for this format:

Parameters Details

o = orientation Accepted Values:
N = norma
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees

B = read from bottom up, 270 degrees
Default Value: current “FW value

h = bar codeheight | Accepted Values: 11032000

(indots) Default Value: value set by *BY
£ = print Accepted Values:
interpretation N = no
line Y = yes
Default Value: Y
g = print Accepted Values:
interpretation N = no
line above code Y = yes
Default Value: N
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— Example « Thisis an example of a Standard 2 of 5 bar code;

STANDARD 2 OF 5 BAR CODE ZPL 1l CODE

XA
~F0100,1007~BY3
~BJN, 150, Y,N
AFD123456"FS
X7

123456

STANDARD 2 OF 5 BAR CODE CHARACTERS

0 1 2 3 4 5 6 7 8 9
Start/Stop (automatic)
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ANSI Codabar Bar Code

Description The ANSI Codabar bar codeis used in avariety of information processing
applications such aslibraries, the medical industry, and overnight package delivery companies.
This bar code is aso known as USD-4 code, NW-7, and 2 of 7 code. It was originally
developed for retail price labeling.

Each character in this code is composed of seven elements: four bars and three spaces.
Codabar bar codes use two character sets, numeric and control (start and stop) characters.

e “BK supports aprint ratio of 2.0:1 to 3.0:1.
» Field data (*FD) islimited to the width (or length, if rotated) of the [abel.

Format “BKo,e,h,f,g,k,1

Important  If additional information about the ANSI Codabar bar code is required, go to
www.aimglobal.org.

This table identifies the parameters for this format:

Parameters Details
o = orientation Accepted Values:
N = normd
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: current “FW value
e = check digit Fixed Value: N
h = barcodeheight | Accepted Values: 1t032000
(indots) Default Value: value set by “BY
£ = print Accepted Values:
interpretation N = no
line Y = yes
Default Value: Y
g = print Accepted Values:
interpretation N = no
line above code Y - ves
Default Value: N
k = designatesastart | Accepted Values: A, B, C,D
character Default Value: A
1 = designates stop Accepted Values: A, B, C,D
character Default Value: A
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— Example « Thisisan example of an ANS| Codabar bar code:
ANSI CODABAR BAR CODE ZPL Il CODE
XA
~"F0100,1007BY3
~BKN, N, 150,Y,N,A,A
~"FD123456"FS
"XZ
AlZ23456A
ANSI CODABAR BAR CODE CHARACTERS
0 1 2 3 4 5 6 7 8 9
Control Characters
- .8 /4
Start/Stop Characters
A B C D
9/15/06 ZPL Il Programming Guide 455411-004 Rev. A
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LOGMARS Bar Code

Description The *BL command is aspecial application of Code 39 used by the Department
of Defense. LOGMARS is an acronym for Logistics Applications of Automated Marking and
Reading Symbols.

e “BL supports aprint ratio of 2.0:1 to 3.0:1.

» Field data (*FD) islimited to the width (or length, if rotated) of the label. Lowercase
lettersin the “ FD string are converted to the supported uppercase LOGMARS
characters.

Format “BLo,h,g

Important « If additional information about the LOGMARS bar codeis required, go to
www.aimglobal.org.

This table identifies the parameters for this format:

Parameters Details
o = orientation Accepted Values:
N = normd
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees
B = read from bottom up, 270 degrees

Default Value: current “FW value

h = bar codeheight | Accepted Values: 11032000

(indots) Default Value: value set by “BY
g = print Accepted Values:
interpretation N = no
line above code Y = yes
Default Value: N
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— Example ¢ Thisis an example of aLOGMARS bar code:
LOGMARS BAR CODE ZPL Il CODE
AXA
AF0100, 75"BY3
~BLN, 100,N
~FD12AB"FS
12/E0 R

LOGMARS BAR CODE CHARACTERS

0 1 2 3 4 5 6 7 8 9
ABCDEFGHIJKLMNOPQRSTUVWXYZ
- %8 T+ %

SPACE

Comments The LOGMARS bar code produces a mandatory check digit using
Mod 43 calculations. For further information on the Mod 43 check digit, see
Mod 43 Check Digit on page 365.
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MSI Bar Code

Description The “BM command is a pul se-width modulated, continuous, non-self- checking
symbology. It is avariant of the Plessey bar code (“BP).

Each character in the M S| bar code is composed of eight elements: four bars and four adjacent
spaces.

« “BM supports aprint ratio of 2.0:1 to 3.0:1.

For the bar code to be valid, field data (* FD) islimited to 1 to 14 digits when
parameter e isB, C, or D. “FD islimited to 1 to 13 digits when parameter e is A, plus
aquiet zone.

Format “BMo,e,h,f,g,e2

Important  If additional information about the MSI bar code is required, go to
www.aimglobal.org.

This table identifies the parameters for this format:

Parameters Details

o = orientation Accepted Values:
N = norma
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees

B = read from bottom up, 270 degrees
Default Value: current “FW value

e = check digit Accepted Values:
selection A = no check digits
B = 1Mod10
C = 2Mod 10
D = 1Mod1land1Mod 10
Default Value: B
h = bar codeheight | Accepted Values: 11032000
(indots) Default Value: value set by *BY
£ = print Accepted Values:
interpretation N = no
line Y = yes
Default Value: Y
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Parameters Details
g = print Accepted Values:
interpretation N = no
line above code Y - ves
Default Value: N
e2 = insertscheck Accepted Values:
digit into the N = no
:nterpretation Y = yes
ihe Default Value: N

Example ¢ Thisisan example of aMSI bar code:

MSI BAR CODE

ZPL 1l CODE

1234356

XA
~“F0100,100"BY3
~BMN, B, 100,Y,N,N
~AFD123456"FS

X7

MSI BAR CODE CHARACTERS

3 4 5

7 8 9

9/15/06
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Aztec Bar Code Parameters

Description The “BO command creates a two-dimensional matrix symbology made up of
square modules arranged around a bulls-eye pattern at the center.

Note » The Aztec bar code works with firmware V60.13.0.11A and higher.

Format “BOa,b,c,d,e,f,g

This table identifies the parameters for this format:

Parameters Details
a = orientation Accepted Values:
N = normd
R = rotated
I = inverted 180 degrees
B = read from bottom up, 270 degrees

Default Value; current “Fw value

b = magnification Accepted Values: 11010
factor Default Value:

1 on 150 dpi printers

2 0n 200 dpi printers

3 0n 300 dpi printers

6 0n 600 dpi printers

¢ = extended channel | Accepted Values:

interpretation Y = if datacontains ECICs
code indicator N = if data does not contain ECICs.
Default Value: N
d = error control and | Accepted Values:
symbol size/type 0 = default error correction level
indicator 01t099 = error correction percentage (minimum)

101to104 1 to 4-layer compact symbol
201to232 = 1to 32-layer full-range symbol
300 = asimple Aztec “Rune’

Default Value: 0

e = menusymbol Accepted Values:
indicator Y = if thissymbol isto be amenu (bar code reader
initialization) symbol
N = ifitisnot amenu symbol
Default Value: N
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Parameters Details

f = number of Accepted Values: 1 through 26
symbols for Default Value: 1
structured
append

g = optional ID field | ThelD field isatext string with 24-character maximum
for structured Default Value: no ID

append
— Example ¢ Thisisan example of the *B0 command:
ZPL Il CODE GENERATED LABEL
~XA

~BOR,7,N,0,N,1,0
A"FD 7. This is testing label 7"FS
~X7Z
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Plessey Bar Code

Description The “BP command is a pulse-width modulated, continuous, non-self- checking
symbology.

Each character in the Plessey bar code is composed of eight elements: four bars and four
adjacent spaces.

» “BP supportsaprint ratio of 2.0:1to 3.0:1.
» Field data (*FD) islimited to the width (or length, if rotated) of the label.

Format “BPo,e,h,f,g

Important « If additional information about the Plessey bar codeis required, go to
www.aimglobal.org.

This table identifies the parameters for this format:

Parameters Details
o = orientation Accepted Values:
N = normd
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: current “FW value
e = print check digit | Accepted Values:
N = no
Y = yes
Default Value: N
h = bar codeheight | Accepted Values:
(in dots) N = no
Y = yes
Default Value: N
£ = print Accepted Values:
interpretation N = no
line Y = yes
Default Value: Y
g = print Accepted Values:
interpretation N = no
line above code Y = yes
Default Value: N
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— Example ¢ Thisis an example of a Plessey bar code:
PLESSEY BAR CODE ZPL 1l CODE
XA
~“FO0100,1007BY3
~BPN,N,100,Y,N
~"FD12345"FS
12345 Ay

PLESSEY BAR CODE CHARACTERS

o 1 2 3 4 5 6 7 8 9
A B C D E F
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QR Code Bar Code

Description The *BQ command produces a matrix symbology consisting of an array of
nominally square modules arranged in an overall square pattern. A unique pattern at three of
the symbol’s four corners assists in determining bar code size, position, and inclination.

A wide range of symbol sizesis possible, along with four levels of error correction. User-
specified module dimensions provide a wide variety of symbol production techniques.

QR Code Modéd 1 isthe original specification, while QR Code Model 2 is an enhanced form
of the symbology. Model 2 provides additional features and can be automatically differentiated
from Model 1.

Model 2 isthe recommended model and should normally be used.
This bar code is printed using field data specified in a subsequent * FD string.

Encodable character sets include numeric data, alphanumeric data, 8-bit byte data, and Kanji
characters.

Format “BQa,b,c,d,e

Important « If additional information about the QR Code bar codeis required, go to
www.aimglobal.org.

This table identifies the parameters for this format:

Parameters Details

a = field orientation | Fixed Value: normal (“FW has no effect on rotation)

model Accepted Values: 1 (original) and 2 (enhanced — recommended)
Default Value: 2

Q
1]

magnification Accepted Values: 11010
factor Default Value:

1on150 dpi printers
2 0n 200 dpi printers
3 0n 300 dpi printers
6 0n 600 dpi printers
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Parameters Details
d = HQM,L Accepted Values:
H = ultrahigh reliability level
Q = highreliability level
M = standard level
L = highdensity level
Default Value:
Q = if empty
M = invalid values
e = NNABK Accepted Values: 1 - 7
Default Value: 7

Example ¢ Thisis an example of a QR Code bar code:

QR CODE BAR CODE

ZPL 1l CODE

Of0
it
e

XA

~F0100,100
“BQON, 2,10
~“FDMM, AAC-42"FS
~XZ

On the pages that follow are specific commands for formatting the “BQ command with the

“FD statements that contain the information to be coded.
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Considerations for *FD When Using the QR Code:

QR Switches (formatted into the “FD field data)

mixed mode <D>

D = dlowsmixing of different types of character modes in one code.
code No. <01 16>

Value = subtracted from the Nth number of the divided code (must be two digits).

No. of divisions <02 16>
Number of divisions (must be two digits).

parity data <1 byte>
Parity datavaueis obtained by calculating at the input data (the original input data before
divided byte-by-byte through the EX-OR operation).

error correction level <H, Q, M, L>
H = ultra-high reliability level

high reliability level

standard level (default)

high density level

Q
M
L

character Mode <N, A, B, K>
N = numeric
A = aphanumeric

Bxxxx = 8-bit byte mode. Thishandlesthe 8-bit Latin/Kanacharacter set in accordance
with JIS X 0201 (character values 0x00 to OxFF).

XXXx = number of data charactersis represented by two bytes of BCD code.

K = Kanji — handles only Kanji charactersin accordance with the Shift JIS system
based on JIS X 0208. This meansthat all parameters after the character mode K should be
16-bit characters. If there are any 8-bit characters (such as ASCII code), an error occurs.

data character string <Data>
Follows character mode or it is the last switch in the * FD statement.

data input <A, M>

A = Automatic Input (default). Data character string JIS8 unit, Shift JI'S. When the input
mode is Automatic Input, the binary codes of 0x80 to 0x9F and OxEOQ to OxFF cannot be
Set.

M = Manua Input
Two types of datainput mode exist: Automatic (A) and Manual (M). If A is specified, the

character mode does not need to be specified. If M is specified, the character mode must be
specified.
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“FD Field Data (Normal Mode)

Automatic Data Input (A) with Switches

A

FD

<error correction levels>A,

<data character string>

A

FS
— Example ¢« QR Code, normal mode with automatic data input.
GENERATED LABEL ZPL 1l CODE |
w N 3;‘220, 207"BQ,2,10"FDQA, 0123456789ABCD 2D code FS
%7, _l L |
1 2 3

Q = error correction level

A, = automatic setting

data string character

Manual Data Input (M) with Switches

A

FD

<error correction levels>M,

<character mode><data character strings>

A

FS

9/15/06
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Example « QR Code, normal mode with manual datainput:

GENERATED LABEL

ZPL 11 CODE

ESSE] i
~"X7Z

XA
~F020,20"BQ, 2,10

= error correction level (ultra-high reliability level

H
M, = input mode (manual input)
N = character mode (numeric data)

data character string

/\BQ
—
.

1
2
3
4

—>

Example « QR Code, normal mode with standard reliability and manual data input:

GENERATED LABEL

ZPL 11 CODE | 1

O

XA | 2
E' E ~F020,20°BQ, 2, 10" FDM{1,)AEC-4D"FS

T AXZ | -3
4

M = error correction level (standard-high reliability level

M, = manua input

AC-42 = datacharacter string

DWW N -

A = aphanumeric data

455411L-004 Rev. A
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“FD Field Data (Mixed Mode — requires more switches)

Automatic Data Input (A) with Switches

A

FD

<D><code No.> <No. of divisions> <parity datas,
<error correction levels> A,

<data character strings,

<data character strings,

< : >,

<data character string n**>

“FS

Manual Data Input (M) with Switches

A

FD

<code No.> <No. of divisions> <parity datas,
<error correction level> M,

<character mode 1> <data character string 1>,
<character mode 2> <data character string 2>,
< > < : >,

<character mode n> <data character string n**>

*FS

n** up to 200 in mixed mode

9/15/06
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— Example « QR Code, mixed mode with manual data input:

GENERATED LABEL

ZPL 11 CODE

~XA
~F0,20,207BQ, 2,10

~XZ

~“FDD03048F,LM,N0123456789,A12AABB,B0006grcode”FS

<mixed mode identifier>
<code No.>
<No. of divisions>

<parity data>

<error correction level>

<input mode>

<character mode>

<data character string>

<character mode>

<data character string>

<character mode>

<data character string>

D (mixed)

M (code number)

D (divisions)

M (Ox8F)

L (high-density level)

M (manual input)

N (numeric data)
0123456789

A (alphanumeric data)
12AABB

B (8-hit byte data)
0006 (number of bytes)

grcode

455411L-004 Rev. A
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r— Example « Thisisan example of QR Code, mixed mode with automatic data input:
XA
“F020,20"BQ, 2,10
“FDD03048F, LA, 012345678912AABqucodeAFS
X7z
<mixed mode identifier> D (mixed)
<code No.> M (code number)
<No. of divisions> D (divisions)
<parity data> M (Ox8F)
<error correction levels> L (high-density level)
<input mode> A (automatic input)
<data character string> 012345678912AABBgrcode
9/15/06 ZPL Il Programming Guide 455411L-004 Rev. A
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RSS (Reduced Space Symbology) Bar Code

Description The “BR command is bar code types for space-constrained identification from

EAN International and the Uniform Code Council, Inc.

Format “BRa,b,c,d,e, £

This table identifies the parameters for this format:

Parameters Details
a = orientation Accepted Values:
N = Normal
R = Rotated
I = Inverted
B = Bottom-up
Default Value: R
b = symbology type | Accepted Values:
in the RSS-14 1 = RSS14
family 2 = RSS14 Truncated
3 = RSS14 Stacked
4 = RSSI14 Stacked Omnidirectional
5 = RSSLimited
6 = RSSExpanded
7 = UPC-A
8 = UPC-E
9 = EAN-13
10 = EAN-8

11 = UCC/EAN-128& CC-A/B
12 = UCC/EAN-128 & CC-C

Default Value: 1
c = magnification Accepted Values: 1t0 10
factor Default Value:
24 dot = 6, 12dotis3, 8dotand loweris2
12dot = 6, >8dotis3, 8 dotandlessis2)
d = separator height | Accepted Values: 1 or 2

Default Value: 1
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Parameters Details

e bar code height | The bar code height only affects the linear portion of the bar code.

Only UCC/EAN & CC-A/B/C.
Accepted Values: 1 to 32000 dots
Default Value: 25

f = thesegment Accepted Values: 2 to 22, even numbers only, in segments per
width (RSS line
expanded only) | Default Value: 22
— Example ¢ Thisis an example of Symbology Type 7 - UPC-A:
ZPL Il CODE GENERATED LABEL
R R R SHERTY
~F010,10"BRN,7,5,2,100
~"FD12345678901|this is composite info”FS
~XZ
— Example « Thisis an example of Symbology Type 1 - RSS14:
ZPL Il CODE GENERATED LABEL
XA

AF010,107~BRN,1,5,2,100 ” Ji s ' '!l
~"FD12345678901|this is composite info”FS
~x2 ‘ I
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“BS

UPC/EAN Extensions

Description The “BS command is the two-digit and five-digit add-on used primarily by
publishers to create bar codes for ISBNs (International Standard Book Numbers). These
extensions are handled as separate bar codes.

The “BS command is designed to be used with the UPC-A bar code (*BU) and the UPC-E bar
code ("B9).

« “BS supports afixed print ratio.

» Field data (" FD) islimited to exactly two or five characters. ZPL |11 automatically
truncates or pads on the left with zeros to achieve the required number of characters.

Format “BSo,h,f,g

Important  If additional information about the UPC/EAN bar code is required, go to
www.aimglobal.org.

This table identifies the parameters for this format:

Parameters Details

o = orientation Accepted Values:
N = norma
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees

B = read from bottom up, 270 degrees
Default Value: current “FW value

h = bar codeheight | Accepted Values: 11032000

(indots) Default Value: value set by *BY
£ = print Accepted Values:
interpretation N = no
line Y = yes
Default Value: Y
g = print Accepted Values:
interpretation N = no
line above code Y = yes
Default Value: Y
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— Example « Thisis an example of a UPC/EAN Two-digit bar code:
UPC/EAN 2-DIGIT BAR CODE ZPL 1l CODE
XA
~F0100,100"BY3
~BSN,100,Y,N
~FD12"FS
X2
12
UPC/EAN 2-DIGIT BAR CODE CHARACTERS
0 1 2 3 4 5 6 7 8 9
— Example ¢ Thisisan example of a UPC/EAN Five-digit bar code:
UPC/EAN 5-DIGIT BAR CODE ZPL 1l CODE
XA
~“FO0100,1007BY3
~BSN,100,Y,N
~FD12345"FS
~XZ
12345
UPC/EAN 5-DIGIT BAR CODE CHARACTERS
0 1 2 3 4 5 6 7 8 9
Care should be taken in positioning the UPC/EAN extension with respect to the
UPC-A or UPC-E code to ensure the resulting composite code is within the UPC specification.
9/15/06 ZPL Il Programming Guide 455411-004 Rev. A
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For UPC codes, with amodule width of 2 (default), the field origin offsets for the extension
are:
— Example ¢ Thisisan example of a UPC-A:
Supplement Origin Adjustment
X - Offset Y - Offset
Normal 209 Dots 21 Dots
Rotated 0 209 Dots
Thisisan example of a UPC-E:
Supplement Origin Adjustment
X - Offset Y - Offset
Normal 122 Dots 21 Dots
Rotated 0 122 Dots
Additionally, the bar code height for the extension should be 27 dots (0.135 inches) shorter
than that of the primary code. A primary UPC code height of 183 dots (0.900 inches) requires
an extension height of 155 dots (0.765 inches).
— Example ¢ This example illustrates how to create a normal UPC-A bar code for the value
7000002198 with an extension equal to 04414:
UPC-A BAR CODE WITH EXTENSION ZPL Il CODE
XA
04414 ~F0100,1007BY3
~BUN, 137
~"FD07000002198"FS
~"F0400,121
~BSN, 117
07" 700007021985 AFD04414 FS
X7
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BT
TLC39 bar code

Description The *BT bar code is the standard for the TCIF can tag telecommunications
equipment.

The TCIF CLEI code, which isthe Micro-PDF417 bar code, is always four columns. The
firmware must determine what mode to use based on the number of characters to be encoded.

Format “BTo,wl,rl,hl,w2,h2

This table identifies the parameters for this format:

Parameters Details

o = orientation Accepted Values:
N = normd
R = rotated
I = inverted

B = bottomup
wl = width of the Accepted Value (indots): 1 t0 10
Code 39 bar Default Value (600 dpi printers): 4
code Default Value (200- and 300 dpi printer): 2

rl = widetonarrow |Accepted Values: 2.0t03.0 (increments of 0.1)
bar width ratio | Default Value: 2. 0

the Code 39 bar
code

hl = height of the Accepted Values (indots): 1t09999
Co(;zle 39 bar Default Value (600 dpi printer): 120
code

Default Value (300 dpi printer): 60
Default Value (200 dpi printer): 40

h2 = row height of | Accepted Values (in dots): 1to255

the Micro- Default Value (600 dpi printer): 8

PDFA17 bar ode Default Value (200- and 300 dpi printers): 4
w2 = harrow bar Accepted Values (indots): 1to10

width of the Default Value (600 dpi printer): 4

Micro-PDF417

bar code Default Value (200- and 300 dpi printers): 2
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Example « TLC39 Bar Code

Thisisan example on how to print TLC39 bar code. The callouts identify the key
components and are followed by a detailed description below:

Use the command defaults to get resultsthat are in compliance with TCIF industry standards;
regardless of printhead density.
i i

"HATFO100, 1EIEI“BT“FIﬁESLIEED,@;BCDlESLIEE?E901234
§GE1212, 888999 F5™XZ

1 ECI Number. If the seventh character is not a comma, only Code 39 prints. This
means if morethan 6 digits are present, Code 39 printsfor the first six digits (and no
Micro-PDF symboal is printed).
* Must be 6 digits.
» Firmware generates invalid character error if the firmware sees anything but 6
digits.
» This number is not padded.

2 Serial number. The serial number can contain up to 25 characters and is variable
length. The serial number is stored in the Micro-PDF symbol. If acomma follows
the serial number, then additional datais used below.

« |f present, must be a phanumeric (letters and numbers, no punctuation).
Thisvalue isused if acommafollows the ECI number.

3 | Additional data. If present, it is used for things such as a country code.
Data cannot exceed 150 bytes. Thisincludes serial number commas.

« Additional datais stored in the Micro-PDF symbol and appended after the
serial number. A commamust exist between each maximum of 25 charactersin
the additional fields.

« Additional datafields can contain up to 25 alphanumeric characters per field.
Theresultis:

ZPL 11 CODE GENERATED LABEL

AXANFO100, - ;E
ey
ABCd12345678901234, b

5551212,

88899

"FS X7
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“BU
UPC-A Bar Code
Description The *BU command produces afixed length, numeric symbology. It isprimarily
used in the retail industry for labeling packages. The UPC-A bar code has
11 data characters. The 6 dot/mm, 12 dot/mm, and 24 dot/mm printheads produce the UPC-A
bar code (UPC/EAN symbologies) at 100 percent size. However, an 8 dot/mm printhead
produces the UPC/EAN symbologies at a magnification factor of 77 percent.
« “BU supports afixed print ratio.
» Fielddata("FD) islimited to exactly 11 characters. ZPL Il automatically truncates or
pads on the left with zeros to achieve required number of characters.
Format “BUo,h,f,g,e
Important « If additional information about the UPC-A bar codeis required, go to
www.aimglobal.org.
This table identifies the parameters for this format:
Parameters Details
o = orientation Accepted Values:
N = normd
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: current “FW value
h = bar codeheight | Accepted Values: 1109999
(indots) Default Value: value set by “BY
£ = print Accepted Values:
interpretation N = no
line Y = yes
Default Value: Y
g = print Accepted Values:
interpretation N = no
line above code Y - ves
Default Value: N
e = print check digit | Accepted Values:
N = no
Y = yes
Default Value: Y
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Thefont style of the interpretation line depends on the modulus (width of narrow bar) selected
in “BY:

Note « Zero is not allowed.

e 6 dot/mm printer: amodulus of 2 dots or greater prints with an OCR-B interpretation
line; amodulus of 1 dot printsfont A.

e 8dot/mm printer: amodulus of 3 dots or greater prints with an OCR-B interpretation
line; amodulus of 1 or 2 dots prints font A.

e 12 dot/mm printer: amodulus of 5 dots or greater prints with an OCR-B interpretation
line; amodulus of 1, 2, 3, or 4 dots prints font A.

e 24 dot/mm printer: amodulus of 9 dots or greater prints with an OCR-B interpretation
line; amodulus of 1 to 8 dots printsfont A.

— Example « Thisis an example of a UPC-A bar code with extension:
UPC-A BAR CODE WITH EXTENSION ZPL 1l CODE
XA
04414 ~"FO0100,100"BY3
~BUN, 137
~FD07000002198"FS
~F0400,121
~BSN, 117
0""r0000"02198'"5 AFDOA4]4NFS
~X7Z

Comments The UPC-A bar code uses the Mod 10 check digit scheme for error checking.
For further information on Mod 10, see Mod 10 Check Digit on page 364.
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Data Matrix Bar Code
Description The *BX command creates a two-dimensional matrix symbology made up of
square modules arranged within a perimeter finder pattern.
The ability to create arectangular Datamatrix bar code is not available as a ZPL coding option.
Format “BXo,h,s,c,r,f,g
This table identifies the parameters for this format:
Parameters Details
o = orientation Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)
I = inverted 180 degrees
B = read from bottom up, 270 degrees
Default Value: current “FW value
h = dimensional Accepted Values: 1 to the width of the label
height of Theindividual elementsare square— this parameter specifies
individual both module and row height. If this parameter is zero (or not
symbol elements given), the h parameter (bar height) in *BY is used asthe
approximate symbol height.
s = quality level Accepted Values: 0, 50, 80,100,140,200
Default Value: 0
Quality refersto the amount of data that is added to the
symbol for error correction. The AIM specification refersto it
as the ECC value. ECC 50, ECC 80, ECC 100, and ECC 140
use convol ution encoding; ECC 200 uses Reed-Solomon
encoding. For new applications, ECC 200 is recommended.
ECC 000-140 should be used only in closed applications
where asingle party controls both the production and reading
of the symbols and is responsible for overall system
performance.
9/15/06 ZPL Il Programming Guide 455411-004 Rev. A
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Parameters

Details

c = columnsto
encode

Accepted Values: 9 to0 49

Odd values only for quality 0 to 140 (10 to 144); even values
only for quality 200.

Odd values only for quality O to 140 (10 to 144); even values
only for quality 200. The number of rows and columnsin the
symbol is automatically determined. You might want to force
the number of rows and columns to alarger value to achieve
uniform symbol size. In the current implementation, quality O
to 140 symbols are square, so the larger of the rows or
columns supplied are used to force a symbol to that size. If
you attempt to force the datainto too small of a symbol, no
symbol is printed. If avalue greater than 49 is entered, the
rows or columnsvalueis set to zero and the size is determined
normally. If an even valueisentered, it generates INVALID-P
(invalid parameter). If avaluelessthan 9 but not O, or if the
dataistoo large for the forced size, no symbol prints; if *Cv
isactive, INVALID-L prints.

= rowsto encode

=
|

Accepted Values: 9t0 49

format ID (0 to
6) — not used
with quality set
at 200

Accepted Values:

1 = field datais numeric + space (0..9,”) —No\&”

2 = field datais uppercase aphanumeric + space (A..Z,”") —
No\&"

3 = field datais uppercase aphanumeric + space, period,
comma, dash, and slash (0..9,A..Z," .-/")

4 = field datais upper-case a phanumeric + space
(0.9A.Z")—no\&"

5 = field dataisfull 128 ASCII 7-bit set

6 = field dataisfull 256 1SO 8-bit set

Default Value: 6

escape sequence
control character

g’:

Accepted Values: any character
Default Value: ~ (tilde)

This parameter isused only if quality 200 is specified. It isthe
escape character for embedding special control sequences
within thefield data.
Note « The default value of g will continue to be underscore ()
for anyone with firmware versions: V60.13.0.12, V60.13.0.12Z,
V60.13.0.12B, or V60.13.0.12ZB.
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Table 10 « Maximum Field Sizes
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ECC
LEVEL ID=1 ID=2 ID=3 ID =4 ID=5 ID=6
0 596 452 394 413 310 271
50 457 333 291 305 228 200
80 402 293 256 268 201 176
100 300 218 190 200 150 131
140 144 105 91 96 72 63

Maximum Field Sizes

Example ¢ Thisisan example of a Data Matrix bar code:

DATA MATRIX BAR CODE

ZPL 11 CODE

XA
~F0100,100
~BXN, 10,200

~"FDZEBRA TECHNOLOGIES CORP
333 CORPORATE WOODS PKWY
VERNON HILLS, ILLINOIS

60061-3109"FsS
~XZ

Effects of “BY on “BX

module width (no effect)

w
r = ratio (no effect)

h = height of symbol

If the dimensions of individual symbol elements are not specified in the “BD command,
the height of symbol value is divided by the required rows/columns, rounded, limited to a
minimum value of one, and used as the dimensions of individual symbol el ements.

Field Data (“FD) for “BX

Quality 000 to 140

» The\& and || can be used to insert carriage returns, line feeds, and the backslash, similar to
the PDF417. Other characters in the control character range can be inserted only by using
“FH. Field datais limited to 596 characters for quality 0 to 140. Excess field data causes
no symbol to print; if “CV isactive, INVALID-L prints. The field data must correspond to
auser-specified format ID or no symbol prints; if *CV isactive, INVALID-C prints.

» The maximum field sizes for quality 0 to 140 symbols are shown in thetableinthe g

parameter.
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Quality 200

If more than 3072 bytes are supplied asfield data, it is truncated to 3072 bytes. Thislimits
the maximum size of a numeric Data Matrix symbol to less than the 3116 numeric
characters that the specification would alow. The maximum a phanumeric capacity is
2335 and the maximum 8-bit byte capacity is 1556.

If “FH isused, field hexadecimal processing takes place before the escape sequence
processing described below.

The underscore is the default escape sequence control character for quality 200 field data.
A different escape sequence control character can be selected by using parameter g in the
“BX command.

The information that follows applies to these versions of firmware: V60.13.0.12,
V60.13.0.127, vV60.13.0.12B, or V60.13.0.12ZB. The input string escape sequences can be
embedded in quality 200 field data using the ASCI1 95 underscore character () or the
character entered in parameter g:

_X isthe shift character for control characters (e.g., @=NUL, G=BEL, 0 is PAD)
_1to_3 for FNC characters 1 to 3 (explicit FNC4, upper shift, is not allowed)

FNC2 (Structured Append) must be followed by nine digits, composed of three-digit
numbers with values between 1 and 254, that represent the symbol sequence and file
identifier (for example, symbol 3 of 7 with file ID 1001 is represented by

. 2214001001)

5NNN is code page NNN where NNN is athree-digit code page value (for example, Code
Page9isrepresented by 50009)

_ dNNN creates ASCII decimal value NNN for a code word (must be three digits)

_indataisencoded by _ (two underscores)

Theinformation that follows applies to all other versions of firmware. The input string escape
sequences can be embedded in quality 200 field data using the ASCII 7E tilde character (~) or
the character entered in parameter g:

~X isthe shift character for control characters (e.g., ~@=NUL, ~G=BEL, ~0 is PAD)
~1to ~3 for FNC characters 1 to 3 (explicit FNC4, upper shift, is not allowed)

FNC2 (Structured Append) must be followed by nine digits, composed of three-digit
numbers with values between 1 and 254, that represent the symbol sequence and file
identifier (for example, symbol 3 of 7 with file ID 1001 is represented by
~2214001001)

5NNN is code page NNN where NNN is athree-digit code page value (for example, Code
Page 9 isrepresented by ~5009)

~dNNN creates ASCI| decimal value NNN for a code word (must be three digits)
~in datais encoded by a~ (tilde)
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Description The *BY command is used to change the default vaues for the module width
(in dots), the wide bar to narrow bar width ratio and the bar code height (in dots). It can be
used as often as necessary within alabel format.

Format “BYw,r,h

This table identifies the parameters for this format:

Parameters

Details

w = modulewidth (in
dots)

Accepted Values: 1t0 10
Initial Value at power-up: 2

r = widebarto
narrow bar width
ratio

Accepted Values: 2.0 to 3. 0,in 0.1 increments
This parameter has no effect on fixed-ratio bar codes.
Default Value: 3.0

h = bar code height
(in dots)

Initial Value at power-up: 10

For parameter r, the actual ratio generated is afunction of the number of dotsin parameter w,
module width. See Table 11 on page 104.

Example ¢ Set module width (w) to 9 and theratio (r) to 2.4. The width of the narrow bar is

9 dots wide and the wide bar is 9 by 2.4, or 21.6 dots. However, since the printer rounds out
to the nearest dot, the wide bar is actually printed at 22 dots.

This produces a bar code with aratio of 2.44 (22 divided by 9). Thisratioisascloseto 2.4 as
possible, since only full dots are printed.

9/15/06
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Module width and height (w and h) can be changed at anytime with the “BY command,

regardless of the symbology selected.

Table 11 « Shows module width ratios in dots

Ratio
Selected Module Width in Dots (w)

(r)

1 2 3 4 5 6 7 8 9 10
2.0 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1
2.1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2:1 2.1:1
2.2 2:1 2:1 2:1 2:1 2.2:1  216:1 2.1:1  2.12:1 2.1:1  2.2:1
2.3 2:1 2:1 2.3:1 2251 22:1 216:1 2281 2251 22:1 2.3:1
2.4 2:1 2:1 23:1 2251 241 231 2281 23711 23:1 241
2.5 2:1 251 231 251 241 251 241 251 241 251
2.6 2:1 251 231 251 26:1 251 2571 251 251 261
2.7 2:1 2.5:1 261 251 26:1  26:1  257:1 2.65:1 26:1 271
2.8 2:1 2.5:1 261 2751 281 26:1 27:1 2751 27:1 281
2.9 2:1 251  26:1 2751 281 281 2851 2.87:1 281 29:1
3.0 3:1 3:1 3:1 3:1 3:1 3:1 3:1 3:1 3:1 3:1

Comments Oncea”BY command is entered into alabel format, it stays in effect until
another “BY command is encountered.

455411L-004 Rev. A

ZPL Il Programming Guide

9/15/06



ZPL Commands | 105
"BZ

“BZ

POSTNET Bar Code

Description The POSTNET bar code is used to automate the handling of mail. POSTNET
uses a series of five bars, two tall and three short, to represent the digits 0 to 9.

e “BZ supports aprint ratio of 2.0:1 to 3.0:1.
» Field data (*FD) islimited to the width (or length, if rotated) of the [abel.

Format “BZo,h,f,g
www.aimglobal.org, or contact the United States Postal Service and ask for Publication 25 —

Designing Letter Mail, which includes a full specification for POSTNET. You can aso
download Publication 25 from:

Important  If additional information about the POSTNET bar codeis required, go to

http://pe.usps.gov/cpim/ftp/pubs/pub25/pub25.pdf

This table identifies the parameters for this format:

Parameters Details
o = orientation Accepted Values:
N = normal
R = rotated 90 degrees (clockwise)

I = inverted 180 degrees
B read from bottom up, 270 degrees
Default Value: current “FW value

h = bar codeheight | Accepted Values: 11032000

(indots) Default Value: value set by “BY
£ = print Accepted Values:
interpretation N = no
line Y - ves
Default Value: N
g = print Accepted Values:
interpretation N = no
line above code Y = yes
Default Value: N
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Example ¢ Thisisan example of aPOSTNET bar code:

POSTNET BAR CODE

ZPL 1l CODE

123545

XA
~“F0100,100"BY3
~BZN, 40,Y,N
~FD12345"FS
~XZ

POSTNET BAR CODE CHARACTERS

0 1 2 3 4 5

6 7 8
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CC ~CC
Change Carets

Description The *cC command is used to change the format command prefix. The default
prefix isthe caret (*).

Format “ccxor ~CCx

This table identifies the parameters for this format:

Parameters Details

X = caret character Accepted Values: any ASCI| character

change Default Value: a parameter isrequired. If a parameter is not
entered, the next character received is the new prefix character.

— Example ¢ Thisisan example of how to change the format prefix to/ froma::

A

XA
“ce/
/X7

The forward slash (/) is set at the new prefix. Note the /xz ending tag uses the new
designated prefix character (/).

— Example « Thisis an example of how to change the format prefix from ~ toa /:
~Cc/
/XA/JUS/XZ
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A
CD ~CD
Change Delimiter
Description The “CD and ~CD commands are used to change the delimiter character. This
character is used to separate parameter values associated with several ZPL || commands. The

default delimiter isacommac ,).

Format “Cbha or ~CDa

This table identifies the parameters for this format:

Parameters Details

a = delimiter Accepted Values: any ASCII character

character change | Default Value: a parameter isrequired. If a parameter is not
entered, the next character received is the new prefix character.

— Example ¢ This shows how to change the character delimiter to a semi-colon (; ) :
XA
“FO10,10
“GB10, 10,3
Xz
XA
“CD;
*F010;10
“GB10;10;3
Xz
» To save, the JUS command is required. Here is an example using JUS:
~CD;
*XA"JUS™XZ
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CF

Change Alphanumeric Default Font

Description The “CF command sets the default font used in your printer. You can use the
*CF command to simplify your programs.

Format “CFf,h,w

This table identifies the parameters for this format:

Parameters Details
£ = specified default | Accepted Values: A through Z and 0 to 9
font Initial Value at power-up: A
h = individua Accepted Values: 01032000
character height | |nitial Value at power-up: 9
(in dots)
w = individua Accepted Values: 0t032000
character width | |nitial Value at power-up: 5 or last permanent saved value
(in dots)

Parameter £ specifies the default font for every aphanumeric field. Parameter h isthe default
height for every a phanumeric field, and parameter w is the default width value for every
alphanumeric field.

The default alphanumeric font isA. If you do not change the a phanumeric default font and do
not use any alphanumeric field command (*AF) or enter an invalid font value, any datayou
specify printsin font A.

Defining only the height or width forces the magnification to be proportional to the parameter
defined. If neither valueis defined, the last * CF values given or the default * CF values for

height and width are used.
— Example « Thisisan example of “CF code and the result of the code:
ZPL 11 CODE GENERATED LABEL
~XA
e A GUIDE TO

THE ZPL Il

~“FDA GUIDE TO"FS

r020,150 PROGRAMMING
ros0 e LANGUAGE

~*FDPROGRAMMING"F'S
~F020,350

~"FDLANGUAGE"F'S
~XZ
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Comments Any font in the printer, including downloaded fonts, EPROM stored fonts, and
fonts A through Z and 0 to 9, can also be selected with * CW.
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“CI
Change International Font/Encoding

Description Zebra printers can print fonts using international character sets: U.S.A.1,
U.S.A.2, UK, Holland, Denmark/Norway, Sweden/Finland, Germany, France 1, France 2,
Italy, Spain, and several other sets, ..

The *CI command enables you to call up the international character set you want to use for
printing. You can mix character setson alabel.

This command allows character remapping. Any character within afont can be remapped to a
different numerical position.

Format “CIa,s1,dl,s2,d2,...
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This table identifies the parameters for this format:

Parameters

Details

a = desired character

Accepted values 0 - 12 are Zebra Code Page 850 with specific

set character replacements. For details, see International Character
Sets on page 114 and/or Zebra Code Page 850 on page 342.
Accepted Values:
0 = Single Byte Encoding - U.S.A. 1 Character Set
1 = Single Byte Encoding - U.S.A. 2 Character Set
2 = Single Byte Encoding - U.K. Character Set
3 = Single Byte Encoding - Holland Character Set
4 = Single Byte Encoding - Denmark/Norway Character Set
5 = Single Byte Encoding - Sweden/Finland Character Set
6 = Single Byte Encoding - Germany Character Set
7 = Single Byte Encoding - France 1 Character Set
8 = Single Byte Encoding - France 2 Character Set
9 = Single Byte Encoding - Italy Character Set
10 = Single Byte Encoding - Spain Character Set
11 = Single Byte Encoding - Miscellaneous Character Set
12 = Single Byte Encoding - Japan (ASCII with Yen
symbol) Character Set
13 = ZebraCode Page 850 (see page 342)
14 = Double Byte Asian Encodings *
15 = Shift-JS**
16 = EUC-JPand EUC-CN *
17 = Deprecated - UCS-2 Big Endian ****
18 t0 23 = Reserved
24 = Single Byte Asian Encodings *
25 = Reserved
26 = Multibyte Asian Encodings with ASCII Transparency
* and * k%
27 = Zebra Code Page 1252 (see page 344)
Initial Value at power-up: 0
sl = sourcel Accepted Values: decimals 0 to 255
(character output
image)
dl = destination 1 Accepted Values: decimals 0 to 255
(character input)
s2 = source?2 Accepted Values: decimals 0 to 255
(character output
image)
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Parameters Details

d2 = destination 2 Accepted Values: decimals 0 to 255
(character input)

. = continuation of Up to 256 source and destination pairs can be entered in this
pattern command.

* The encoding is controlled by the conversion table (* . DAT). The table generated by
ZTools™ isthe TrueType fonts internal encoding (Unicode).

** Shift-JIS encoding converts Shift-JIS to JIS and then looks up the JIS conversionin
JIS.DAT. Thistable must be present for Shift-JIS to function.

*** Supports ASCII transparency for Asian . 7F and less are treated as single byte characters.
80to FE istreated asthe first byte of a 2 byte character 8000 to FEFF in the encoding table for
Unicode.

Example « This example remaps the Euro symbol (36) decimal to the dollar sign value (21)
decimal. When the dollar sign character is sent to the printer, the Euro symbol prints.

~CI10,36,21

The font selected determines the shape and resol ution of the printed symbol.

9/15/06
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International Character Sets
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O
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*CI 13 = USkeyboard

Note »

Comments The space character cannot be remapped for any font.
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Change Memory Letter Designation

Description The “CM command allows you to reassign a letter designation to the printer’s
memory devices. If aformat already exists, you can reassign the memory device to the
corresponding letter without forcing, altering, or recreating the format itself.

Using this command affects every subsequent command that refers to specific memory
locations.

Format “CMa,b,c,d

This table identifies the parameters for this format:

Parameters Details

a = memory aliasfor | Accepted Values. B:, E:,R:, A:, and NONE
B: Default Value: B :

b = memory diasfor | Accepted Values: B:, E: ,R:, A:, and NONE
E: Default Value: E :

c = memory aiasfor | Accepted Values. B:,E:,R:,A:, and NONE
R: Default Value: R :

d = memory dliasfor | Accepted Values: B:, E:,R:,A:, and NONE
A Default Value: A :

Comments If two or more parameters specify the same |etter designator, all letter
designators are set to their default values.

It is recommended that after entering the * CM command, *JUS is entered to save changes to
EEPROM. Any duplicate parameters entered reset the letter designations back to the default.

If any of the parameters are out of specification, the command is ignored.

— Example ¢ This example designates letter E : to point to the B: memory device, and the
letter B : to point to the E : memory device.
XA
“CME,B,R,A
*Jus
XA
9/15/06 ZPL Il Programming Guide 455411-004 Rev. A
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CO

Cache On

Note ¢ If you have firmware x.12 or greater this command is not required because the printer
firmware automatically expands the size of the character cache as needed.

Description The “C0O command is used to change the size of the character cache. By
definition, a character cache (referred to as cache) is a portion of the DRAM reserved for
storing scalable characters. All printers have adefault 40K cache that is always turned on. The
maximum single character size that can be stored, without changing the size of the cache, is
450 dots by 450 dots.

There are two types of fonts used in Zebra printers: bitmapped and scalable. L etters, numbers,
and symbolsin a bitmapped font have afixed size (for example: 10 points, 12 points, 14
points). By comparison, scalable fonts are not fixed in size.

Because their sizeis fixed, bitmapped fonts can be moved quickly to the label. In contrast,
scalable fonts are much slower because each character is built on an as-needed basis before it
is moved to the label. By storing scaled charactersin a cache, they can be recalled at a much
faster speed.

The number of charactersthat can be stored in the cache depends on two factors: the size of the
cache (memory) and the size of the character (in points) being saved. The larger the point size,
the more space in the cache it uses. The default cache stores every scalable character that is
requested for use on alabel. If the same character, with the same rotation and size is used
again, it is quickly retrieved from cache.

It is possible that after awhile the print cache could become full. Once the cache isfull, space
for new characters is obtained by eliminating an existing character from the print cache.
Existing characters are eliminated by determining how often they have been used. Thisisdone
automatically. For example, a 28-point Q that was used only once would be a good candidate
for elimination from the cache.

Maximum size of asingle print cache character is 1500 dots by 1500 dots. This would require
acache of 274K.

When the cacheistoo small for the desired style, smaller characters might appear but larger
characters do not. If possible, increase the size of the cache.

Format *“Ccoa,b,c
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This table identifies the parameters for this format:

Parameters Details

a = cacheon Accepted Values:
N = no
Y = yes
Default Value: Y

b = amount of Accepted Values: any size up to total memory available
additional Default Value: 40
memory to be
added to cache
(inK)
c = cachetype Accepted Values:
0 = cache buffer (normal fonts)
1 = internal buffer (recommended for Asian fonts)
Default Value: 0

Example « To resize the print cache to 62K, assuming a 22K existing cache:
“coy, 40

To resize the print cache to 100K, assuming a 22K existing cache:
*coy, 78

Print Cache Performance

For printing large characters, memory added to the cache by the “CO command is not
physically added to the 22K cache already in the printer. In the second example above, the
resulting 100K cache is actually two separate blocks of memory, 22K and 78K.

Because large characters need contiguous blocks of memory, a character requiring a cache of
90K would not be completely stored because neither portion of the 100K cacheis big enough.
Therefore, if large characters are needed, the * CO command should reflect the actual size of
the cache you need.

Increasing the size of the cache improves the performance in printing scalable fonts. However,
the performance decreases if the size of the cache becomes large and contains too many
characters. The performance gained is lost because of the time involved searching cache for
each character.

Comments The cache can be resized as often as needed. Any charactersin the cache wheniit
isresized arelost. Memory used for the cache reduces the space available for label bitmaps,
graphic, downloaded fonts, et cetera.

Some Asian fonts require an internal working buffer that is much larger than the normal cache.
Since most fonts do not require this larger buffer, it is now a selectable configuration option.
Printing with the Asian fonts greatly reduces the printer memory available for labels, graphics,
fonts, and formats.

9/15/06
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“CT ~CT
Change Tilde

Description The “CT and ~CT commands are used to change the control command prefix.
The default prefix isthetilde (~).

Format “CTa or ~CTa

This table identifies the parameters for this format:

Parameters Details

a = change control Accepted Values: any ASCI| character

command Default Value: a parameter isrequired. If a parameter is not
character entered, the next character received is the new control command
character.
— Example « Thisisan example of how to change the control command prefix froma”* toa ~:

XA

~CT+

Xz

+HS
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CV

Code Validation

Description The “CV command acts as a switch to turn the code validation function on and
off. When this command is turned on, al bar code data is checked for these error conditions:

 character not in character set

* check-digit incorrect

datafield too long (too many characters)

datafield too short (too few characters)

» parameter string contains incorrect data or missing parameter

When invalid data is detected, an error message and code is printed in reverse image in place
of the bar code. The messagereads INVALID - X whereX isone of these error codes:

c

U n B o

character not in character set
check-digit incorrect

datafield too long

datafield too short

parameter string contains incorrect data

(occurs only on select bar codes)

Once turned on, the *CV command remains active from format to format until turned off by
another “Cv command or the printer is turned off. The command is not permanently saved.

Format “cva

This table identifies the parameters for this format:

Parameters Details

a =

code validation | Accepted Values:

N = no
Y = yes
Default Value: N

9/15/06
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—

Comments |If more than one error exists, the first error detected is the one displayed.

ZPL 1l CODE GENERATED LABEL
XA
~“F050, 50

~BEN, 100,Y,N
~"FD97823456 890"FS
X7

¢\

ACVY

~F050, 50

~BEN, 100,Y,N
~"FD9782345678907"FS
X7

INVALID - E

XA

ACVY

~F050, 50

~BEN, 100,Y,N
~"FD97823456789081"FS
X7

INVALID - L

~XA

~CVY

~FO050, 50

~BEN, 100,Y,N
~"FD97823456789"FS
~XZ

INVALID - S

~XA

ACVY

~F050, 50

~BON2, 3

~FDHM, BORCODE-22"FS
~X7Z

INVALID - P

Example ¢ The examples below show the error labels “ CVY generates when incorrect field
datais entered. Compare the letter following INVALID —to the listing on the previous page.

The *CV command tests the integrity of the data encoded into the bar code. It is not used for
(or to be confused with) testing the scan-integrity of an image or bar code.

455411L-004 Rev. A
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CwW

Font Identifier

Description All built-in fonts are referenced using a one-character identifier. The *CW
command assigns a single alphanumeric character to afont stored in DRAM, memory card,
EPROM, or Flash.

If the assigned character is the same as that of a built-in font, the downloaded font isused in
place of the built-in font. The new font is printed on the label wherever the format callsfor the
built-in font. If used in place of abuilt-infont, the changeisin effect only until power isturned
off.

If the assigned character is different, the downloaded font is used as an additional font. The
assignment remainsin effect until a new command isissued or the printer is turned off.

Format “CwWa,d:o0.x

This table identifies the parameters for this format:

Parameters Details

a = letter of existing | Accepted Values: A through Z and 0 to 9

font to be Default Value: a one-character entry is required
substituted, or

new font to be
added

d = deviceto store Accepted Values: R:,E:,B:,and A:
fontin (optional) | Default Value: R:

o = nameof the Accepted Values: any name up to 8 characters
downloaded font | Default Value: if anameis not specified, UNKNOWN is used
to be substituted
for the built-in,
orasan
additional font
X = extension Accepted Values:
.FNT = Font

.TTF = TrueType Font
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ACW
— Example ¢ These examples show how to use:
e MYFONT.FNT stored in DRAM whenever aformat calsfor Font A:
XA

“CWA,R:MYFONT.FNT

A

XZ
* MYFONT.FNT stored in DRAM additionally as Font Q:
XA
*CWQ,R:MYFONT . FNT
*XZ
* NEWFONT.FNT stored in DRAM whenever aformat calls for font F:
XA
“CWF,R:NEWFONT . FNT

A

XZ
DIRECTORY OF R:=#.% ODIRECTORY OF Re%.%
RINEWFONT.FNT BECEB F o RINEWFONT.FNT BSZBE
RiNYFONT.FNT B5268 RA R:MYFONT.FNT B5268
oB2164 BYTES FREE R: SB2164 BYTES FREE R:

Label Listing Before Assignment  Label Listing After Assignment

45541L-004 Rev. A ZPL Il Programming Guide 9/15/06
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Description The ~DB command sets the printer to receive a downloaded bitmap font and
defines native cell size, baseline, space size, and copyright.

This command consists of two portions, aZPL |1 command defining the font and a structured
data segment that defines each character of the font.

Format ~DBd:o.x,a,h,w,base, space, #char,®,data

This table identifies the parameters for this format:

Parameters

Details

d = driveto store
font

Accepted Values. R:,E:,B:,and A:
Default Value: R :

o = name of font

Accepted Values: 1 to 8 aphanumeric characters
Default Value: if anameis not specified, UNKNOWN is used

x = extension

Fixed Value: . FNT

a = orientation of
native font

Fixed Value: normal

h = maximum height
of cell (in dots)

Accepted Values: 1 t032000
Default Value: avalue must be specified

w = maximum width
of cell (in dots)

Accepted Values: 11032000
Default Value: avalue must be specified

base = dotsfrom
top of cell to
character
baseline

Accepted Values: 1 t032000
Default Value: avalue must be specified

space = width of
space or
non-existent
characters

Accepted Values: 1 t0 32000
Default Value: a value must be specified

#char = number of
charactersin font

Accepted Values: 1 to 256 (must match the characters being
downloaded)

Default Value: avalue must be specified

9/15/06
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Parameters

Details

© = copyright holder

Accepted Values: 1 to 63 aphanumeric characters
Default Value: avalue must be specified

data = structured
ASCI| datathat
defines each
character in the
font

The # symbol signifies character code parameters, which are
separated with periods. The character codeisfrom 1to 4
charactersto alow for large international character setsto be
downloaded to the printer.
The data structureiis:

#xxxx.h.w.x.y.i.data

#xxxx = character code

h
w
x

Y
i

bitmap height (in dot rows)

bitmap width (in dot rows)

x-offset (in dots)

y-offset (in dots)

typesetting motion displacement (width, including

inter character gap of a particular character in the font)

data

= hexadecimal bitmap description

—

Example ¢ Thisis an example of how to use the ~DB command. It shows the first two
characters of afont being downloaded to DRAM.

~DBR:TIMES.FNT,N,5,24,3,10,2,ZEBRA 1992,
#0025.5.16.2.5.18.

OOFF
OOFF
FFOO
FFOO
FFFF

#0037.4.24.3.6.26.

OOFFOO
OFOOFO
OFOOFO
OOFFOO
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~DE

Download Encoding

Description The standard encoding for TrueType Windows® fonts is always Unicode. The
ZPL 1l field data must be converted from some other encoding to Unicode that the Zebra
printer understands. The required translation tables are provided with font packs. Some tables
can be downloaded from www.zebra.com.

Format ~DEd:o.x,s,data

This table identifies the parameters for this format:

Parameters Details
d = location of table | Accepted Values: R:,E:,B:,and A:
Default Value: R :
o = nameof table Accepted Values: any valid name, up to 8 characters

Default Value: if anameis not specified, UNKNOWN is used

extension Fixed Value: .DAT

»
It

table size Accepted Values: the number of memory bytes required to hold
the Zebra downloadabl e format of the font

Default Value: if an incorrect value or no valueis entered, the
command is ignored

0]
1]

data = datastring | Accepted Values: astring of ASCII hexadecimal values
Default Value: if no datais entered, the command is ignored

— Example « Thisis an example of how to download the required trandation table:
~DER:JIS.DAT,27848,300021213001. ..

(27848 two-digit hexadecimal values)

Comments For moreinformation on ZTools or ZebraNet Bridge, see the program
documentation included with the software.

For assistance with editing or adding mappingsto . DAT tables, ZebraNet Bridge includes a
.DAT table editor in the font wizard.

Encoding scheme for the data sent to the printer is the second four character and the encoding
scheme for the font is the first four characters throughout the . DAT file. The data must be
ordered by the second four characters (the encoding table).
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“DF
Download Format

Description The “*DF command saves ZPL Il format commands as text strings to be later
merged using “XF with variable data. The format to be stored might contain field number
(* FN) commands to be referenced when recalled.

While use of stored formats reduces transmission time, no formatting time is saved—this
command saves ZPL |l astext strings formatted at print time.

Enter the “DF stored format command immediately after the “ XA command, then enter the
format commands to be saved.

Format “DFd:o.x

This table identifies the parameters for this format:

Parameters Details

d = deviceto store Accepted Values: R:,E:,B:,and A:

image Default \alue: R :
o = imagename Accepted Values: 1 to 8 aphanumeric characters
Default Value: if anameis not specified, UNKNOWN is used
x = extension Fixed Value: . ZPL

For a complete example of the “DF and *XF command, see “DF and “XF — Download
format and recall format on page 11.

Example « This exampleis generated using the *XF command to recall this format:

I ZPL Il CODE | GENERATED LABEL

o ) ZEBRA PRINTER
DFR:STOREFMT.ZPL"FS BUILT BY

~"F025,25
~“AD,36,20"FN1"FS ZEBRA
~"F01l65,25

~“"AD, 36, 20"FN2"FS
~"F025,75
~AB,22,14"FDBUILT BY"FS
~F025,125

~AE,28,157FN1

X7

XA
~XFR:STOREFMT.ZPL FS
AFN1~FDZEBRA"FS

X7
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~DG
Download Graphics

Description The ~DG command downloads an ASCII Hex representation of a graphic
image. If . GRF isnot the specified file extension, . GRF is automatically appended.

For more saving and |loading options when downloading files, see ~DY on page 134.
Format ~DGd:o.x,t,w,data

This table identifies the parameters for this format:

Parameters Details

d = deviceto store Accepted Values: R:,E:,B:,and A:

image Default \alue: R :
o = imagename Accepted Values: 1 to 8 aphanumeric characters
Default Value: if anameis not specified, UNKNOWN is used
x = extension Fixed Value: .GRF

t = total number of | Seetheformulain the examples below.
bytesin graphic

w = number of bytes | Seetheformulain the examples below.

per row
data = ASCII The data string defines the image and is an ASCII hexadecimal
hexadecimal representation of theimage. Each character represents a horizontal
string defining nibble of four dots.
image

Thisisthe key for the examples that follow:

X = width of the graphic in millimeters

y = height of the graphic in millimeters

z = dotsmm = print density of the printer being programmed
8 = bitsbyte
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— Examples « These are some example related to the ~DG command:

To determine the t parameter use thisformula

% x yz = totalbytes

To determine the correct t parameter for a graphic 8 mm wide, 16 mm high, and a print
density of 8 dots/mm, use this formula

8 x 128 = 1024
t = 1024

Raise any portion of a byteto the next whole byte.

To determine the w parameter (the width in terms of bytes per row) use this formula:

To determine the correct w parameter for a graphic 8 mm wide and a print density of 8
dots/mm, use this formula:

w =8

Raise any portion of a byteto the next whole byte.
Parameter w isthefirst valuein the t calculation.

The data parameter is astring of hexadecimal numbers sent as arepresentation of the graphic
image. Each hexadecimal character represents a horizontal nibble of four dots. For example,
if the first four dots of the graphic image are white and the next four black, the dot-by-dot
binary code is 00001111. The hexadecimal representation of this binary value is OF. The
entire graphic image is coded in this way, and the complete graphic image is sent as one
continuous string of hexadecimal values.
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Thisisan example of using the ~DG command to load a checkerboard pattern into DRAM. The
name used to store the graphic is SAMPLE . GRF:

ZPL 1l CODE GENERATED LABEL
~DGR:SAMPLE .GRF, 00080, 010, [ m——

FFFFFFFFFFFFFFFFFFFF
8000FFFFOOOOFFFFO001
8000FFFFOOOOFFFFO001
8000FFFFOOOOFFFFO001
FFFFO000FFFFO000FFFF
FFFFO000FFFFO000FFFF
FFFFO000FFFFO000FFFF
FFFFFFFFFFFFFFFFEFFFF
~XA

~F020,20"XGR: SAMPLE.GRF, 1, 1"FS
~XZ

Comments Do not use spaces or periods when naming your graphics. Always use different
names for different graphics.

If two graphics with the same name are sent to the printer, the first graphic is erased and
replaced by the second graphic.
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~DN
Abort Download Graphic

Description After decoding and printing the number of bytesin parameter t of the ~DG
command, the printer returnsto normal Print Mode. Graphics Mode can be aborted and normal
printer operation resumed by using the ~DN command.

Format ~DN
Comments If you need to stop a graphic from downloading, you should abort the

transmission from the host device. To clear the ~DG command, however, you must send a ~DN
command.
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Download Intellifont (Scalable Font)

Description The ~DS command is used to set the printer to receive a downl oadable scalable
font and defines the size of the font in bytes.

The ~DS command, and its associated parameters, is the result of converting a vendor-
supplied font for use on a Zebra printer. To convert this font use the ZTools utility.

Format ~DSd:o.x,s,data

This table identifies the parameters for this format:

Parameters Details
d = deviceto store Accepted Values: R:,E:,B:,and A:
image Default Value: R :
o = imagename Accepted Values: 1 to 8 aphanumeric characters
Default Value: if anameis not specified, UNKNOWN is used
X = extension Fixed Value: . FNT
s = dizeof fontin Fixed Value: this number is generated by ZTools and should not
bytes be changed
data = ASCII Fixed Value: this number is generated by ZTools and should not
hexadecimal be changed
string that
defines font
— Example ¢ This example shows the first three lines of a scalable font that was converted

using the ZTools program and is ready to be downloaded to the printer. If necessary, the
destination and object name can be changed.

~DSB:CGTIMES.FNT, 37080,
OOFFOOFFOOFFOOFF
FFOAECB28FFFOOFF

Comments Downloaded scalable fonts are not checked for integrity. If they are corrupt, they
cause unpredictable results at the printer.
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~DT

Download Bounded TrueType Font

Description Use ZToolsto convert a TrueType font to a Zebra-downl oadable format.
ZTools creates a downloadable file that includes a ~DT command. For information on
converting and downloading Intellifont information, see ~DSon page 131.

Format ~DTd:o0.x,s,data

This table identifies the parameters for this format:

Parameters Details
d = fontlocation Accepted Values: R:,E:,B:,and A:
Default Value: R :
o = font name Accepted Values: any valid TrueType name, up to 8 characters
Default Value: if anameis not specified, UNKNOWN is used
X = extension Fixed Value: .DAT
s = fontsize Accepted Values: the number of memory bytes required to hold

the Zebra-downloadable format of the font

Default Value: if an incorrect value or no valueis entered, the
command is ignored

data = datastring | Accepted Values: a string of ASCII hexadecimal values (two
hexadecimal digits/byte). The total number of two-digit values
must match parameter s.

Default Value: if no datais entered, the command is ignored

— Example « Thisis an example of how to download atrue type font:
~DTR:FONT, 52010, 00AF01BOC65E. . .

(52010 two-digit hexadecimal values)
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Description Someinternational fonts, such as Asian fonts, have more than

256 printable characters. These fonts are supported as large TrueType fonts and are
downloaded to the printer with the ~DU command. Use ZTaools to convert the large TrueType
fonts to a Zebra-downl oadable format.

The Field Block (* FB) command cannot support the large TrueType fonts.

Format ~DUd:o.x,s,data

This table identifies the parameters for this format:

Parameters Details
d = fontlocation Accepted Values: R:,E:,B:,and A:
Default Value: R :
o = font name Accepted Values: 1 to 8 aphanumeric characters

Default Value: if anameis not specified, UNKNOWN is used

x = extension

Fixed Value: . FNT

s = fontsize

Accepted Values: the number of memory bytes required to hold
the Zebra-downloadable format of the font

Default Value: if no datais entered, the command isignored

data = datastring

Accepted Values: a string of ASCII hexadecimal values (two
hexadecimal digits/byte). The total number of two-digit values
must match parameter s.

Default Value: if no datais entered, the command isignored

— Example ¢ Thisis an example of how to download an unbounded true type font:
~DUR:KANJI, 86753,60CA017BOCE7. ..
(86753 two-digit hexadecimal values)
For similar commands, see ~DSon page 131, ~DT on page 132, and ~DY on page 134.
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~DY

Download Graphics / Native TrueType or OpenType Font

Description The ~DY command downloads to the printer graphic objects or fontsin any
supported format. This command can be used in place of ~DG for more saving and loading
options. ~DY isthe preferred command to download TrueType fonts on printers with firmware
greater than X.13. It isfaster than ~DU.

Format ~DYd:f,b,x,t,w,data

This table identifies the parameters for this format:

Parameters Details
d = filelocation Accepted Values: R:,E:,B:,and A:
Default Value: R :
£ = filename Accepted Values: 1 to 8 aphanumeric characters
Default Value: if anameis not specified, UNKNOWN is used
b = format Accepted Values:
downloaded in A = uncompressed (ZB64, ASCII)
datafield B = uncompressed (binary)
C = AR-compressed (used only by Zebra's BAR-ONE® v5)

P = portable network graphic (. PNG) - ZB64 encoded
Default Value: avalue must be specified

x = extension of Accepted Values:
stored file B = bitmap
G = raw bitmap (.GRF)
P store as compressed (. PNG)
T = TrueType(.TTF)or X = Paintbrush (.PCX)

Default Value: avalue other than the accepted values defaults to
.GRF
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Parameters Details
t = total number of Accepted Values:
bytesinfile _BMP

This parameter refers to the actual size of thefile, not the
amount of disk space.
. GRF images: the size after decompression into memory

This parameter refers to the actual size of thefile, not the
amount of disk space.
. PCX

This parameter refers to the actual size of thefile, not the
amount of disk space.

. PNG images:
This parameter refers to the actual size of thefile, not the
amount of disk space.

.TTF

This parameter refers to the actual size of thefile, not the
amount of disk space.

w = total number of
bytes per row

Accepted Values:
. GRF images. number of bytes per row

. PNG images: value ignored
. TTFimages: value ignored
images: value ignored

data = data

ASCII hexadecimal encoding, ZB64, or binary data, depending on
b.

A, P ASCII hexadecimal or ZB64
B, C = binary
When binary datais sent, al control prefixes and flow control

characters are ignored until the total number of bytes needed for
the graphic format is received.

= Note » The ~DY command and the binary font file or binary graphic file can be sent astwo
separate files. If the files are sent to the printer separately, the data light might remain lit until
the printer receives the TrueType font file. SIZE number of bytes must be received for the
download to complete successfully. The graphic files must be monochrome (black and white).

— Example  Thisisan example of how to download a binary TrueType Font file of Size bytes
using the name fontfile.ttf and storing it to permanent flash memory on the printer:

~DYE:FONTFILE.TTF,B, T, SIZE,,

Comments For more information on ZB64 encoding and compression, see
ZB64 Encoding and Compression on page 367.
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~BEG

Erase Download Graphics

See M D on page 181.
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Field Block
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“FB

Description The *FB command allows you to print text into a defined block type format.
This command formats an * FD or “ SN string into a block of text using the origin, font, and
rotation specified for the text string. The * FB command also contains an automatic word-wrap

function.

Format “FBa,b,c,d,e

This table identifies the parameters for this format:

Parameters Details
a = width of text Accepted Values: 0 to the width of the label
block line (in Default Value: 0
dots) If the valueis less than font width or not specified, text does
not print.

b = maximum
number of lines
in text block

Accepted Values: 1 t0 9999
Default Value: 1

Text exceeding the maximum number of lines overwrites the
last line. Changing the font size automatically increases or
decreases the size of the block.

c = addor delete
space between
lines (in dots)

Accepted Values: -9999 109999
Default Value: 0

Numbers are considered to be positive unless preceded by a
minus sign. Positive values add space; negative values delete

space.
d = textjudtification | Accepted Values:
L = left
C = center
R = right
J = judtified
Default Value: L

If Jisused the last lineisleft-justified.

e = hanging indent
(in dots) of the
second and
remaining lines

Accepted Values: 0t0 9999
Default Value: 0

9/15/06
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— Example « These are examples of how the * FB command affects field data.
ZPL 1l CODE GENERATED LABEL
A FD command that IS
XA preceded by an FB

~CFO0,30,30"F025,50 command.
~"FB250,4,,

“FDFD command that IS
preceded by an FB command.”FS
X7

ARA FD command that IS NOT preceded by an FB cor

~“CF0,30,30"F025,50

"FDFD command that IS NOT
preceded by an FB command.”FS
~X7Z

Comments on the “FB Command

This scheme can be used to facilitate special functions:
\& = carriagereturn/line feed
\ (*) = soft hyphen (word break with a dash)
\\ = backslash (\)

Item 1: “CI13 must be selected to print a backslash (\).

Item 2: If asoft hyphen escape sequence is placed near the end of aline, the hyphen is printed.
If it isnot placed near the end of theline, it isignored.
(*) = any alphanumeric character
» |f aword istoo long to print on one line by itself (and no soft hyphen is specified), a

hyphen is automatically placed in the word at the right edge of the block. The remainder
of theword is on the next line. The position of the hyphen depends on word length, not a
syllable boundary. Use a soft hyphen within a word to control where the hyphenation
OCCurs.

» Maximum data-string length is 3K, including control characters, carriage returns, and line
feeds.

» Normal carriage returns, line feeds, and word spaces at line breaks are discarded.

e Whenusing *FT (Field Typeset), “ FT uses the baseline origin of the last possible line of
text. Increasing the font size causes the text block to increase in size from bottom to top.
This could cause alabel to print past its top margin.

e When using “FO (Field Origin), increasing the font size causes the text block to increase
in size from top to bottom.

¢ “FS terminates an * FB command. Each block requiresits own *FB command.
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"FC

Field Clock (for Real-Time Clock)

Description The *FC command is used to set the clock-indicators (delimiters) and the clock
mode for use with the Real-Time Clock hardware. This command must be included within
each label field command string each time the Real-Time Clock values are required within the

field.

Format “FcCa,b,c

This table identifies the parameters for this format:

Parameters Details
a = primary clock Accepted Values: any ASCII character
indicator Default Value: %
character
b = secondary clock | Accepted Values: any ASCII character
indicator Default \alue: none—this value cannot be the same as a or ¢
character

¢ = third clock

Accepted Values: any ASCI| character

indicator Default Value: none—this value cannot be the same asa or b
character
— Example ¢ Entering these ZPL commands sets the primary clock indicator to %, the

secondary clock indicator to {, and the third clock indicator to #. The results are printed on a
label with Primary, Secondary, and Third asfield data.

ZPL 11 CODE GENERATED LABEL

XA

~FC%, {, #

"FC%, {, #

"EC%, {, #

~XZ

"F010,100"A0N, 50, 50 Primary: 00/00/00

sm/%d/%y FS

~FO10, 200~A0N, 50, 50 Secondary: 01/01/00

~"FDPrimary:

~“FDSecondary:
~F010,3007A0N, 50,50

~"FDThird: #m/#d/#y"FS

{m/{d/{y"FS

Third: 01/01/00

Comments The “FC command isignored if the Real-Time Clock hardware is not present.

For more details on the Real Time Clock, see the Zebra Real Time Clock Guide.
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FD
Field Data

Description The *FD command defines the data string for the field. The field data can be
any printable character except those used as command prefixes (* and ~).

Format “FDa

This table identifies the parameters for this format:

Parameters Details

a = datato beprinted | Accepted Values: any data string up to 3072 bytes
Default Value: none—a string of characters must be entered

Comments The * and ~ characters can be printed by changing the prefix characters—see
ACD ~CD on page 108 and ~CT ~CT on page 118. The new prefix characters cannot be
printed.

Characters with codes above 127, or the * and ~ characters, can be printed using the * FH and
*FD commands.

e “CI13 must be selected to print abackslash (\).
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FH

Field Hexadecimal Indicator

Description The *FH command allows you to enter the hexadecimal value for any
character directly into the “FD statement. The *FH command must precede each “FD
command that uses hexadecimalsin itsfield.

Within the * FD statement, the hexadecimal indicator must precede each hexadecimal value.
The default hexadecimal indicator is__ (underscore). There must be a minimum of two
characters designated to follow the underscore. The a parameter can be added when a
different hexadecimal indicator is needed.

This command can be used with any of the commands that have field data (that is “FD, *FvV
(Field Variable), and * SN (Serialized Data)).

Valid hexadecimal characters are;
0123456789 ABCDETFabccde f
Format “FHa

This table identifies the parameters for this format:

Parameters Details
a = hexadecima Accepted Values: any character except current format and control
indicator prefix (* and ~ by default)

Default Value: _ (underscore)

— Example « Thisisan example of how to enter a hexadecimal value directly into a “FD
statement: Thisis an example for ascii datausing “C10.

ZPL 11 CODE GENERATED LABEL

XA Tilde ~ used for HEX
~"F0100,100

~"AD"FH

"FDTilde 7e used for HEX"FS
X7

XA

~"FO100,100 Tilde ~ used for HEX
14

~AD"FH\

A"FDTilde \7E used for HEX"FS

X7

The font linking remains until the link is broken or the printer is turned off. To permanently
save the font linking, use the * JUS command.
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FM

Multiple Field Origin Locations

Description The *FM command allows you to control the placement of bar code symbols.

It designates field locations for the PDF417 (*B7) and Micro-PDF417 (*BF) bar codes when
the structured append capabilities are used. This allows printing multiple bar codes from the
same set of text information.

The structured append capability is away of extending the text printing capacity of both bar
codes. If astring extends beyond what the data limitations of the bar code are, it can be printed
asaseries: 1 of 3, 2 of 3, 3 of 3. Scanners read the information and reconcile it into the
original, unsegmented text.

The “FM command triggers multiple bar code printing on the same label with “B7 and *BF
only. When used with any other commands, it isignored.

Format “FMx1,vy1,x2,y2, ...

This table identifies the parameters for this format:

Parameters Details
x1 = x-axislocation | Accepted Values:
of first symbol 01032000
(in dots) e = exclude this bar code from printing
Default Value: avalue must be specified
y1l = y-axislocation | Accepted Values:
of first symbol 01032000
(in dots) e = exclude this bar code from printing

Default Value: avalue must be specified

x-axislocation
of second
symbol (in dots)

X2 =

Accepted Values:

0to32000

e = exclude thisbar code from printing
Default Value: avalue must be specified

y2 = y-axislocation
of second
symbol (in dots)

Accepted Values:

0to32000

e = exclude thisbar code from printing
Default Value: avalue must be specified

.. = continuation of
XY pairs

Maximum number of pairs: 60
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Example ¢ This example shows you how to generate three bar codes with the text “ Zebra
Technologies Corporation strives to be...” would need to be repeated seven times, which
includes 2870 characters of data (including spaces) between *FD and “Fs:

ZPL Il CODE | | GENERATED LABEL

XA

~FM100,100,100,600,100,1200
~BY2, 3

~B7N,5,5,9,83,N

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

We will attract and retain
the best people who will
understand our customer's
needs and provide them with
systems, hardware, software,
consumables and service
offering the best value,
high quality, and reliable
performance, all delivered
in a timely manner

~FS*XZ

The elipseis not part of the code. It indicates that the text needs to be
repeated seven times, as mentioned in the example description.

9/15/06
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— Example « This example assumes a maximum of three bar codes, with bar code 2 of 3
omitted:
ZPL 1l CODE GENERATED LABEL
XA
~FM100,100,e,e,100,1200
~BY2, 3

~B7N,5,5,9,83,N
~"FDZebra Technologies
Corporation strives to be
the expert supplier of
innovative solutions to
specialty demand labeling
and ticketing problems of
business and government.

We will attract and retain
the best people who will
understand our customer's
needs and provide them with
systems, hardware, software,
consumables and service
offering the best value,
high quality, and reliable
performance, all delivered
in a timely manner

..
~"FSMXZ

A
TR s

1 The ellipseis not part of the code. It indicates that the text needsto be
repeated seven times, as mentioned in the example description.

Comments Subsequent bar codes print once the data limitations of the previous bar code
have been exceeded. For example, bar code 2 of 3 printsonce 1 of 3 has reached the maximum
amount of datait can hold. Specifying three fields does not ensure that three bar codes print;
enough field data to fill three bar code fields has to be provided.

The number of the x, v pairs can exceed the number of bar codes generated. However, if too
few are designated, no symbols print.
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Field Number
Description The *FN command numbers the data fields. This command is used in both
*DF (Store Format) and *XF (Recall Format) commands.
In astored format, use the *FN command where you would normally usethe “FD (Field
Data) command. In recalling the stored format, use * FN in conjunction with the “FD
command.
The number of fields and data that can be stored is dependent in the available printer memory.
Note ¢ The maximum number of *FN commands that can be used depends on the amount of
5 datathat is placed in the fields on the label. It is recommended to use 400 or fewer fields.

Format “FN#
This table identifies the parameters for this format:

Parameters Details

# = number to be Accepted Values: 0t0 9999

assignedtothe | Default Value: 0
field

For a complete example of the “DF and *XF command, see “DF and “XF — Download
format and recall format on page 11.
Comments

+ The same “FN value can be stored with several different fields.

« If alabel format contains afield with “FN and * FD, the datain that field prints for any

other field containing the same * FN value.
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FO
Field Origin

Description The “FO command sets afield origin, relative to the label home (" LH)
position. *FO sets the upper-left corner of the field area by defining points along the
x-axis and y-axis independent of the rotation.

Format “FoOx,y

This table identifies the parameters for this format:

Parameters Details

x-axis location Accepted Values: 0t032000
(indots) Default Value: 0

X

y-axis location Accepted Values: 01032000
(indots) Default Value: 0

N
1]

Comments If the value entered for the x or y parameter istoo high, it could position the

field origin completely off the label.
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~FP
Field Parameter

Description The *FP command allows vertical and reverse formatting of the font field,
commonly used for printing Asian fonts.

Format “FPd, g

This table identifies the parameters for this format:

Parameters Details
d = direction Accepted Values:
H = horizontal printing (left to right)
V = vertica printing (top to bottom)
R = reverseprinting (right to left)
Default Value: H
g = additiona Accepted Values: 0t0 9999
inter-character | Default Value: 0 if no valueis entered
gap (in dots)
— Example ¢ Thisis an example of how to implement reverse and vertical print:
ZPL 1l CODE GENERATED LABEL
XA ‘é
~F0100, 50 r
~FPV, 10 t
~AV i
~"FDvertical”FS ¢
AX7 a
|
"XA esrever
~F0350, 50
~FPR, 10
\Y
“FDreverse”"FS
X7
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FR

Field Reverse Print

—

Description The *FR command allows afield to appear as white over black or black over
white. When printing afield and the “ FR command has been used, the color of the output is

the reverse of its background.

Format “FR

Example « In thisexample, the “GB command creates areas of black allowing the printing to

appear white:

ZPL Il CODE

GENERATED LABEL

XA

~PR1

~F0100,100
~GB70,70,70,,3"FS
~F0200,100
~GB70,70,70,,3"FS
~F0300,100
~GB70,70,70,,3"FS
~F0400,100
~GB70,70,70,,3"FS
~¥F0107,110~CFO0, 70,93
~“"FRM"FDREVERSE"FS
~XZ

Comments The “FR command applies to only one field and has to be specified each time.
When multiple * FR commands are going to be used, it might be more convenient to use the

“LR command.
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“FS
Field Separator

Description The “FS command denotes the end of the field definition. Alternatively, “Fs
command can also beissued as asingle ASCII control code Sl (Control-O, hexadecimal OF).

Format *“Fs
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FT
Field Typeset

Description The *FT command sets the field position, relative to the home position of the
label designated by the “ LH command. The typesetting origin of the field is fixed with respect
to the contents of the field and does not change with rotation.

Note « The “FT command is capable of concantination of fields.

Format “FTx,y

This table identifies the parameters for this format:

Parameters Details
X = X-axislocation Accepted Values: 0t032000

(indots) Default Value: position after last formatted text field
y = y-axislocation Accepted Values: 01032000

(indots) Default Value: position after last formatted text field

Table 12 « Typeset Justification

Text For examples, see Field Interactions
= on page 373.
£ .?:; Bar Codes Originis base of bar code, at left edge
- § Graphic Boxes Origin is bottom-left corner of the box
Images Origin is bottom-left corner of the image area
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Example « Thisis an example of the * FT command and concatenation:

ZPL 1l CODE GENERATED LABEL

~AXA

~AFT10,2007A0N, 30, 20"FDACME "FS

AFTAGS*FDC FS

“"FT"AON, 30, 20"FDSummer "FS

“"FT"AON, 60,50"FDClearance "FS | sale
ACME™ S ran

AFTAAON,120,100°FDSale ~FS wne ClEarance

~XZ

When a coordinate is missing, the position following the last formatted field is assumed. This
remembering simplifies field positioning with respect to other fields. Once thefirst field is
positioned, other fields follow automatically.

There are severa instances where using the * F'T command without specifying x and y
parametersis not recommended:

» when positioning the first field in alabel format

* at any timewith the “FN (Field Number) command
« following an * SN (Serialization Data) command

» variable data

 bidirectional text

9/15/06
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FV

Field Variable

—

Description “FV replacesthe “FD (field data) command in alabel format when thefield is

variable.

Format

This table identifies the parameters for this format:

*FVa

Parameters

Details

a = variablefield
datato be printed

Accepted Values: 0 to 3072 byte string
Default Value: if no datais entered, the command isignored

Example « Thisisan example of how to use the “MC and * FV command:

ZPL 11 CODE

GENERATED LABEL

XA

~F040,40
~“GB300,203,8"Fs

~FO55, 607CFO0, 25
~"FVVARIABLE DATA #1"FS
~F080, 150

~“FDFIXED DATA"FS

~“MCN

X7

VARIABLE DATA #1

FIXED DATA

~XA

~"FO055, 60"CF0, 25
~"FVVARIABLE DATA #2"FS
~MCY

X7

VARIABLE DATA #2

FIXED DATA

Comments “FV fields are always cleared after the label is printed. * FD fields are not

cleared.
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Field Orientation

Description The *FW command sets the default orientation for all command fields that have
an orientation (rotation) parameter. Fields can be rotated 0, 90, 180, or 270 degrees clockwise
by using this command.

The “FW command affects only fields that follow it. Once you have issued a * FW command,
the setting is retained until you turn off the printer or send a new * FW command to the printer.

Format “Fwr

This table identifies the parameters for this format:

Parameters Details
r = rotatefield Accepted Values:
N = norma

R = rotated 90 degrees

I = inverted 180 degrees

B = bottom-up 270 degrees, read from bottom up
Initial Value at Power-up: N

— Example ¢ This example shows how “FW rotation works in conjunction with “Fo. In this
example note that:
« thefieldsusing AON print the field in normal rotation
« thefieldswith no rotation indicated (AO) follow the rotation used in the * Fw command
(*FWR).
ZPL Il CODE GENERATED LABEL
~XA
~FWR
~F0150,100”A0N, 70, 60"FDZebra Technologies”FS
~FO50,75*A0,70,60"FD0123456789"FS
~F0150,200”A0N, 70, 60"FD333 Corporate Woods o . ><
Parkway"Fs i3 Zebra Technologies =
:)F((Z)%O, 75%RA0, 70, 60" FDXXXXXXXXX"FS % 333 curporate Woods Parkway §
b =
Comments “FW affects only the orientation in commands where the rotation parameter has
not been specifically set. If acommand has a specific rotation parameter, that value is used.
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FX

Comment

Description The *FX command is useful when you want to add non-printing informational
comments or statements within alabel format. Any data after the * X command up to the next
caret (™) or tilde (~) command does not have any effect on the label format. Therefore, you

should avoid using the caret (™) or tilde (~) commands within the * FX statement.

Format “FXc

This table identifies the parameters for this format:

Parameters Details

C =

non printing Creates a non-printable comment.

comment

— Example « Thisisan example of how to use the * FX command effectively:

ZPL 11 CODE

GENERATED LABEL

XA

~ALH100,100~FS
AFXSHIPPING LABEL~FS
~FO10,10~GB470,280, 4"FS
~FO10,190°GB470, 4, 4"FS
~FO10, 80~GB240, 2, 2"FS
~F0250,107GB2,100,2"FS
~F0250,110~GB226,2,2"FS
~F0250, 60"GB226,2, 2"FS
~FO156,190~GB2, 95, 2~FS
~FO312,190~GB2, 95, 2~FS
~XZ

Comments Correct usage of the * FX command includes following it with the “FS
command.
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GB
Graphic Box

Description The “GB command is used to draw boxes and lines as part of alabel format.
Boxes and lines are used to highlight important information, divide labels into distinct areas,
or to improve the appearance of alabel. The same format command is used for drawing either
boxes or lines.

Format “GBw,h,t,c,r

This table identifies the parameters for this format:

Parameters Details
w = box width (in Accepted Values: valueof £ t032000
dots) Default Value: value used for thickness (t) or 1
h = box height (in Accepted Values: value of £ t032000
dots) Default Value: value used for thickness (t) or 1
t = border thickness | Accepted Values. 11032000
(indots) Default Value: 1
c = linecolor Accepted Values:
B = black
W = white
Default Value: B
r = degree of corner- | Accepted Values: 0 (no rounding) to 8 (heaviest rounding)
rounding Default Value; 0

Forthew andh parameters, keep in mind that printers have a default of 6, 8, 12, or
24 dots/millimeter. This comes out to 153, 203, 300, or 600 dots per inch. To determine the
values for w and h, calculate the dimensions in millimeters and multiply by 6, 8, 12, or 24.

If the width and height are not specified, you get a solid box with its width and height as
specified by value t.

The roundness-index is used to determine a rounding-radius for each box. Formula:
rounding-radius = (rounding-index / 8) * (shorter side/ 2)

where the shorter sideis the lesser of the width and height (after adjusting for minimum and
default values).
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— Examples « Here are afew examples of graphic boxes:
Width: 1.5inch; Height: 1 inch; Thickness: 10; Color: default; Rounding: default

ZPL Il CODE GENERATED LABEL

XA

~FO050, 50
~GB300,200,10"FS
~XZ

Width: 0inch; Height: 1 inch; Thickness: 20; Color: default; Rounding: default:

ZPL 11 CODE GENERATED LABEL

XA

~FO050, 50
~“GB0,203,20"Fs
~XZ

Width: 1inch; Height: 0 inch; Thickness: 30; Color: default; Rounding: default

ZPL 11 CODE GENERATED LABEL

AXA —
~FO50,50
~“GB203,0,20"Fs
~XZ

Width: 1.5inch; Height: 1 inch; Thickness: 10; Color: default; Rounding: 5

ZPL 11 CODE GENERATED LABEL

XA
~F050, 50
~GB300,200,10,,5"FS

X7
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“GC
Graphic Circle

Description The “GC command produces acircle on the printed label. The command
parameters specify the diameter (width) of the circle, outline thickness, and color. Thickness
extends inward from the outline.

Format “ccd, t,c

This table identifies the parameters for this format:

Parameters Details
d = circlediameter Accepted Values: 3 to 4095 (larger values are replaced with
(in dots) 4095)
Default Value: 3
t = border thickness | Accepted Values: 2 t0 4095
(indots) Default Value: 1
c = linecolor Accepted Values:
B = black
W = white
Default Value: B
— Example ¢ Thisisan example of how to create a circle on the printed label:
ZPL 11 CODE GENERATED LABEL
XA
~FO050, 50
~GC250,10,B"FS
X7
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GD

Graphic Diagonal Line

Description The “GD command produces a straight diagonal line on alabel. This can be
used in conjunction with other graphic commands to create a more complex figure.

Format “GDw,h,t,c,o

This table identifies the parameters for this format:

Parameters Details
w = box width (in Accepted Values: 3 1032000

dots) Default Value: value of t (thickness) or 1
h = box height (in Accepted Values: 31032000

dots) Default Value: value of t (thickness) or 1
t = border thickness | Accepted Values: 1 to 32000

(indots) Default Value: 1
c = linecolor Accepted Values:
B = black
W = white
Default Value: B
o = orientation Accepted Values:
(direction of the R(or/) = right-leaning diagonal
diagonal) L (or\) = left-leaning diagonal
Default Value: R
— Example « Thisis an example of how to create a diagonal line connecting one corner with the

opposite corner of abox on a printed label:

ZPL 11 CODE GENERATED LABEL

XA
~F0150,100

~“GB350,203,10"FS

~FO155,110

~GD330,183,10, ,R"FS

X7
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Graphic Ellipse
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Description The “GE command produces an ellipse in the label format.

Format “GEw,h,t,c

This table identifies the parameters for this format:

Parameters

Details

w = ellipsewidth (in
dots)

Accepted Values: 3 to 4095 (larger values are replaced with 4095)
Default Value: value used for thickness (t) or 1

h = ellipseheight (in | Accepted Values: 3 to 4095
dots) Default Value: value used for thickness (t) or 1
t = border thickness | Accepted Values: 2 to 4095
(indots) Default Value: 1
c = linecolor Accepted Values:
B = black
W = white
Default Value: B

Example « Thisis an example of how to create a ellipse on a printed label:

ZPL 11 CODE GENERATED LABEL

XA

~XZ

~F0100,100
~GE300,100,10,B"FS

>
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“GF
Graphic Field

Description The “GF command allows you to download graphic field data directly into the
printer’s bitmap storage area. This command follows the conventions for any other field,
meaning afield orientation isincluded. The graphic field data can be placed at any location

within the bitmap space.

Format “GFa,b,c,d,data

This table identifies the parameters for this format:

Parameters

Details

a = compressiontype

Accepted Values:
A = ASCII hexadecima (follows the format for other
download commands)
B = binary (data sent after the c parameter is strictly binary)
C = compressed binary (datasent after the c parameter isin
compressed binary format. The datais compressed on
the host side using Zebra's compression algorithm. The
datais then decompressed and placed directly into the
bitmap.)
Default Value: A

b = binary byte count

Accepted Values: 1 to 99999
Thisisthetotal number of bytes to be transmitted for the total
image or the total number of bytes that follow parameter d.
For ASCII download, the parameter should match parameter
c. Out-of-range values are set to the nearest limit.

Default Value: command isignored if avalueis not specified

c = graphicfield
count

Accepted Values: 1 to 99999
Thisisthe total number of bytes comprising the graphic
format (width x height), which is sent as parameter d. Count
divided by bytes per row gives the number of linesin the
image. This number represents the size of the image, not
necessarily the size of the data stream (see d).

Default Value: command isignored if avalueis not specified

455411L-004 Rev. A
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Parameters

Details

d = bytesper row

Accepted Values: 1 to 99999

Thisisthe number of bytesin the downloaded data that
comprise one row of the image.

Default Value: command isignored if avalueis not specified

data = data

Accepted Values:
ASCII hexadecimal data: 00 to FF

A string of ASCII hexadecimal numbers, two digits per image
byte. CR and LF can beinserted as needed for readability. The
number of two-digit number pairs must match the above
count. Any numbers sent after count is satisfied are ignored.
A commain the data pads the current line with 00 (white
space), minimizing the data sent. ~DN or any caret or tilde
character prematurely aborts the download.

Binary data: Strictly binary datais sent from the host. All
control prefixes are ignored until the total number of bytes
needed for the graphic format is sent.

Example « This example downloads 8,000 total bytes of data and places the graphic data at
location 100,100 of the bitmap. The data sent to the printer isin ASCII form.

“FO0100,100"GFA,8000,8000,80,ASCII data

Example ¢ This example downloads 8,000 total bytes of data and places the graphic data at
location 100,100 of the bitmap. The data sent to the printer isin binary form.

*F0100,100"GFB,8000,8000,80,Binary data

9/15/06
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A

GS

Graphic Symbol

Description The *GS command enables you to generate the registered trademark, copyright
symbol, and other symbols.

Format “GSo,h,w

This table identifies the parameters for this format:

Parameters Details

o = field orientation | Accepted Values:
N = normal
R = rotate 90 degrees clockwise
I = inverted 180 degrees

B = bottom-up, 270 degrees
Default Value: N or last *FW value

h = character height
proportiona to
width (in dots)

Accepted Values: 0 to 32000
Default Value: last *CF value

w = character width
proportiona to
height (in dots)

Accepted Values: 0 to 32000
Default Value: last * CF value
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Example « Use the “GS command followed by “FD and the appropriate character (A
through E) within the field data to generate the desired character:

ZPL 11 CODE

GENERATED LABEL

~"XA"CFED

~FO050,50

~“FDZEBRA PROGRAMMING"FS
~FO50,75

~"FDLANGUAGE II (ZPL IT
~"F0280,75

~*"GS"FDC"FS

X7

) “F'S

ZEBRA PROGRAMMING
LANGUAGE II (ZPL IITM)

A =(® (Registered Trade Mark)

B = (Copyright)
c=THM (Trade Mark)

D =@ (Underwriters Laboratories approval)

E= @ {Canadian Standards Association approval)

9/15/06
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~HB

Battery Status
Description When the ~HB command is sent to the printer, a data string is sent back to the

host. The string starts with an <STX > control code sequence and terminates by an
<ETX><CR><LF> control code sequence.

Important « This command only responds to mobile printers.

Format ~HB

Parameter s; when the printer receives the command, it returns:
<STX>bb.bb,hh.hh,bt<ETX><CR><LF>

<STX> = ASCII start-of-text character

bb.bb = current battery voltage reading to the nearest 1/4 volt
hh.hh = current head voltage reading to the nearest 1/4 volt
bt = battery temperature in Celsius

<ETX> = ASCII end-of-text character

<CR> = ASCII carriage return

<LF> = ASCII line feed character

Comments Thiscommand isused for the power-supply battery of the printer and should not
be confused with the battery backed-up RAM.
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Head Diagnostic
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Description The ~HD command echoes printer status information that includes the power
supply and head temperature using the terminal emulator.

Format ~HD

Example ¢ Thisis an example of the ~HD command:

ead Temp = 29

mhient Temp = @A

ead Test = Passed

arkness Adjust = 23

rint Speed = 2

lew Speed = 6

ackfeed Speed = 2

tatic_pitch_length = @521

ynamic_pitch_length = @548
ax_dynamic_pitch_length = @548
in_dynamic_pitch_length = 8537

OMMAND PFX = ™ : FORMAT PFX = ™ : DELIMITER = .,
38 INTERFACE Mone

31 INTERFACE Mone

32 INTERFACE Front Panel Revizion &
33 INTERFACE Mone

34 INTERFACE Mone

35 INTERFACE Mone

ynamic_top_position = AHAR

o ribbon AS/D = OAEA

9/15/06
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Description The “HF command sends stored formats to the host.

Format “HFJd,o,x

This table identifies the parameters for this format:

Parameters Details

d = devicetorecal Accepted Values: R:,E:,B:,and A:

image Default \alue: R :
o = imagename Accepted Values: 1 to 8 aphanumeric characters
Default Value: if anameis not specified, UNKNOWN is used
x = extension Fixed Value: . ZPL

Example ¢ This example shows the sequence and results.

Using aterminal emulator, you download this code to the printer:

A

XA
*DFB:FILE1l.ZPL
*F0100,100"A0,100
*FDTEST"FS

*XZ

Then you send this code to the printer:

A

XA
“HFB:FILEl.ZPL
*XZ

The terminal emulator returns this code:
“XA*DFFILE1,

“FO100,100"A0,100"FDTEST"FS
*XZ
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A

HG
Host Graphic

Description The “HG command is used to upload graphics to the host. The graphic image
can be stored for future use, or it can be downloaded to any Zebra printer.

Format “HGd:o0.x

This table identifies the parameters for this format:

Parameters Details
d = devicelocation Accepted Values: R:,E:,B:,and A:
of object Default Value: search priority
o = object name Accepted Values: 1 to 8 aphanumeric characters
Default Value: if anameis not specified, UNKNOWN is used
x = extension Fixed Value: .GRF

Comments For more information on uploading graphics, see "HY on page 178.
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A

HH

Configuration Label Return

Description The “HH command echoes printer configuration back to the host, using a

terminal emulator.

Format “HH

—

+18

+BBa

TEAR OFF
NON-CONT INUOUS

WEB
DIRECT-THERMAL
A58 6.8 MM

22.8IN 55YMM

NON
A0N-KX0FF
NONE

a8a

NORMAL MODE

NO MOTIOM
NO MOTION
DEFAULT
+A8a
+AAaRA

B26

B68

asa

aa1

Ccs

864 8-MM FULL
U3z2.108.2 <-
u2.2.6.78.A
CUSTOMIZED

1

ALL

A1@.68683 805 .04
255.255.255.000
818.083 . 805 . 681

Example « Thisis an example of the *HH command:

DARKHMES S

TEAR OFF

PRINT MODE
MEDIA TYPE
SENSOR TYPE
PRINT METHOD
PRINT WIDTH
LABEL LENGTH
MARIMUM LENGTH
BAUD

DATA BITS
PARITY

HOST HANDSHAKE
PROTOCOL
NETHWORK 1D
COMMUNICATIONS
CONTROL PREFIX
FORMAT PREFIA
DELIMITER CHAR
ZFL MODE

MEDIA POWER UP
HEAD CLOSE
BACKFEED

LABEL TOP

LEFT POSITION
WEB S.

MEDIA 5.

MARK S.

MARK MED S.
MODES ENABLED
MODES DISABLED
RESOLUTION
FIRMWARE
HARDWARE 1D
CONFIGURATION
RAM

: MEMORY CARD
: ONBOARD FLASH

FORMAT CONUERT
OFTION

RIC DATE

RIC TIME

I[P RESOLUTION
I[P PROTOCOL

IP ADDREES
SUBNET MASK
DEFAULT GATEWAY
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~HT

Host Identification

Description The ~HI command is designed to be sent from the host to the Zebra printer to
retrieve information. Upon receipt, the printer responds with information on the model,
software version, dots-per-millimeter setting, memory size, and any detected objects.

Format ~HI

When the printer receives this command, it returns:
XXXXXX,V1.0.0,dpm, 000KB, X
XXXXXX =model of Zebra printer
V1.0.0 = version of software
dpm = dots/mm

6, 8, 12, or 24 dots/mm printheads
000K B = memory
512KB = 1/2MB

1024KB = 1MB
2048KB = 2MB
4096KB = 4MB
8192KB = 8MB

X = recognizable objects
only options specific to printer are shown (cutter, options, et cetera.)

9/15/06
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~HM
Host RAM Status

Description Sending ~HM to the printer immediately returns a memory status message to
the host. Use this command whenever you need to know the printer’s RAM status.

When ~HM is sent to the Zebra printer, a line of data containing information on the total
amount, maximum amount, and available amount of memory is sent back to the host.

Format ~HM

— Example  This example shows when the ~HM is sent to the printer, aline of data containing
three numbers are sent back to the host. Each set of numbersisidentified and explained in the
table that follows:

2

1 —{3584,3586,3586 ‘7 3

1 Thetotal amount of RAM (in kilobytes) installed in the printer. In
this example, the printer has 1024K RAM installed.

2 | The maximum amount of RAM (in kilobytes) available to the
user. In this example, the printer has a maximum of 780K RAM
available.

3 The amount of RAM (in kilobytes) currently available to the user.
In this example, there is 780K of RAM in the printer currently
available to the user.

Comments Memory taken up by bitmapsisincluded in the currently available memory
vaue (due to “MCN).

Downloading a graphic image, fonts, or saving a bitmap affects only the amount of RAM. The
total amount of RAM and maximum amount of RAM does not change after the printer is
turned on.
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~HS
Host Status Return

Description When the host sends ~HS to the printer, the printer sends three data strings
back. Each string starts with an <STX> control code and is terminated by an
<ETX><CR><LF> control code sequence. To avoid confusion, the host prints each string on a

separate line.
Note » When the parallél port isin an error condition, the host might not send data to the
5 printer until the error condition is corrected.

Sring 1
<STX>aaa,b,c,dddd,eee,f,g,h,iii, j, k, 1<ETX><CR><LF>

aaa = communication (interface) settings*

b = paperoutflag (1 = paper out)

c = pauseflag (1 = pauseactive)

dddd = label length (valuein number of dots)

eee = number of formatsin receive buffer

£ = buffer full flag (1 = receive buffer full)

g = communications diagnostic mode flag (1 = diagnostic mode active)
h = partial format flag (1 = partial format in progress)
iii = unused (always 000)

j = corrupt RAM flag (1 = configuration datalost)

k = temperaturerange (1 = under temperature)

1 = temperaturerange (1 = over temperature)

* This string specifies the printer’s baud rate, number of data bits, number of stop bits, parity
setting, and type of handshaking. Thisvalueis athree-digit decimal representation of an eight-

bit binary number. To evaluate this parameter, first convert the decimal number to a binary
number.

The nine-digit binary number is read according to this table:
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aaa=a'a’ a’ a’ a*a’ a2’ a' a’
a’ = Handshake a* a’a'a’ =Baud
0 = Xon/Xoff
1=DTR 0000 =110
a® = Parity Odd/Even 8 8(1)(1) ~ 288
0=0dd B
1 = Even 0011=1200
0100 = 2400
a’ = Disable/Enable 0101 =4800
0 = Disable 0 110 = 9600
4 - 1 000 =28800 (available only on certain printer models)
a = StOp Bits 1 001 = 38400 (available only on certain printer models)
0 =2 Bits 1 010=157600 (available only on certain printer models)
1=1Bit 1011 = 14400
a’ = Data Bits
0 =7 Bits
1 =8 Bits

Sring 2

<STX>mmm,n,o,p,d,r, s, t,uuuuuuuy, v, wWww<ETX><CR><LF>

B Q T 0 B
I

s =
t =
uuuuuu =
uu

v

Www =

function settings*

unused

head up flag (1 = head in up position)
ribbon out flag (1 = ribbon out)

thermal transfer mode flag (1 = Thermal Transfer Mode selected)

Print Mode
0 = Rewind
1 = Ped-Off
2 = Tear-Off
3 = Cutter
4 = Applicator

print width mode
label waiting flag (1 = label waiting in Peel-off Mode)
labels remaining in batch

format while printing flag (always 1)
number of graphic images stored in memory

* This string specifies the printer’'s media type, sensor profile status, and communication
diagnostics status. Asin String 1, thisis athree-digit decimal representation of an eight-bit
binary number. First, convert the decimal number to a binary number.

The eight-digit binary number is read according to thistable:
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mmm=m7 m6é m5 m4 m3 m2 ml moO

m7 = Media Type m4 m3 m2 ml = Unused
0 = Die-Cut 0= Off
1 = Continuous 1=0n
m6 = Sensor Profile mO = Print Mode
0= Off 0 = Direct Thermal
1 = Thermal Transfer

m5 = Communications Diagnostics
0=Off
1=0n

Sring 3
<STX>xxxX,y<ETX><CR><LF>

XXXX = password

0 (static RAM not installed)

<
1

1 (static RAM installed)
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~HU

Return ZebraNet Alert Configuration

Description This command returns the table of configured ZebraNet Alert settings to the

host.
Format ~HU
— Example ¢ If the ~HU command is sent to the printer with existing Alert messages set to go

to e-mail and SNMP traps, the data returned would look something like the information
below. See *SX on page 270 for complete information on the individual parameter settings.

B,C,Y,Y,ADMIN@COMPANY . COM, O

J,F,Y,Y,,0
c,F,Y,Y,,0
D,F,Y,Y,,0
E,F,Y,N,,O
F,F,Y,N,,O0

H,C,Y,N,ADMIN@COMPANY.COM, 0
N,C,Y, Y, ADMIN@COMPANY . COM, O
0,C,Y,Y,ADMIN@COMPANY . COM, O
P,C,Y,Y,ADMIN@COMPANY.COM, O

Important  If there are no *sXx (alerts) set, the printer will not respond to the ~HU
command.

Thefirst lineindicates that condition B (ribbon out) is routed to destination C (e-mail address).

The next two characters, Y and Y, indicate that the condition set and condition clear options
have been set to yes.

Thefollowing entry isthe destination that the Alert e-mail should be sent to; in this example it
iSadmin@company . com.

The last figure seen in the first line is 0, which is the port number.

Each line shows the settings for adifferent Alert condition as defined in the “ SX command.
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~HV

Description Thiscommand is used to return data from specified fields, along with an
optional ASCII header, to the host computer. The command can be used with any field that has
been assigned a number with the “RT command or the *FN and *RF commands.

Format “HV#,n,h

This table identifies the parameters for this format:

Parameters

Details

# = field number
specified with
another
command

Thevalue assigned to this parameter should be the same asthe one
used in another command.

Accepted Values: 0t0 9999

Default Value: 0

n = number of bytes | Accepted Values: 1 to 256
to be returned Default Value: 64
h = header Header to be returned with the data.

Accepted Values: 0 to 3072 bytes
Default Value: no header

9/15/06
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HW

Host Directory List

Description “HW is used to transmit a directory listing of objects in a specific memory area
(storage device) back to the host device. This command returns aformatted ASCII string of
object names to the host.

Each object islisted on aline and has afixed length. The total length of alineis also fixed.
Each line listing an object begins with the asterisk (*) followed by a blank space. There are
eight spaces for the object name, followed by a period and three spaces for the extension. The
extension isfollowed by two blank spaces, six spacesfor the object size, two blank spaces, and
three spaces for option flags (reserved for future use). The format looks like this:

<STX><CR><LF>
DIR R: <CR><LF>
*Name.ext (2sp.) (6 obj. sz.) (2sp.) (3 option flags)
*Name.ext (2sp.) (6 obj. sz.) (2sp.) (3 option flags)
<CR><LF>
-XXXXXXX bytes free
<CR><LF>
<ETX>
<STX> = start of text
<CR><LR> = carriage return/line feed
<ETX> = end on text
The command might be used in a stand-alone file to be issued to the printer at any time. The

printer returns the directory listing as soon as possible, based on other tasks it might be
performing when the command is received.

This command, like all ” (caret) commands, is processed in the order that it isreceived by the
printer.

Format “HWd:o.x

This table identifies the parameters for this format:

Parameters Details

d = locationto Accepted Values: R:,E:,B:,A:and Z:
retrieve object | Default Value: R :
listing

o = object name Accepted Values: 1 to 8 aphanumeric characters

Default Value: asterisk (*). A question mark (?) can also be used.

extension Accepted Values: any extension conforming to Zebra conventions
Default Value: asterisk (*). A question mark (?) can aso be used.

»
[
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r— Example ¢ Listed is an example of the “HW command to retrieve from information R :
XA
“HWR:* . *

*XZ

— Example ¢ The printer returned this information as the Host Directory Listing:-DIR
R:*.*

*R:ARTIALN1.FNT 49140

*R:ARTALN2 .FNT 49140

*R:ARTALN3.FNT 49140

*R:ARTALN4 .FNT 49140

*R:ARIALN.FNT 49140

*R:ZEBRA.GRF 8420

-794292 bytes free R:RAM
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A

HY
Upload Graphics

Description The “"HY command is an extension of the “HG command. “HY is used to
upload graphic objects from the printer in any supported format.

Format “HYd:o.x

This table identifies the parameters for this format:

Parameters Details

d = location of object | Accepted Values: R:,E:,B:,and A:
Default Value: search priority

object name Accepted Values: 1 to 8 aphanumeric characters

O =
Default Value: an object name must be specified
X = extension Accepted Values:
G = .GRF (raw bitmap format)
P = .PNG (compressed bitmap format)

Default Value: format of stored image

Comments Theimageis uploaded in the form of a ~DY command. The datafield of the
returned ~DY command is always encoded in the ZB64 format.
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HZ
Display Description Information
Description The “HZ command is used for returning printer description information in
XML format. The printer returns information on format parameters, object directories,

individual object data, and print status information.

Format “HZb

This table identifies the parameters for this format:

Parameters Details
b = display Accepted Values:
description to a = display al information
return £ = display printer format setting information
1 = display object directory listing information
o = display individual object datainformation
r = display printer status information

Default Value: if the valueis missing or invalid, the command is
ignored

Format “HzO,d:0.x,1

This table identifies the parameters for this format:

Parameters Details

d = location of stored | Accepted Values: R:,E:,B:,and A:
object Default \alue: R :

o = object name Accepted Values: 1 to 8, or 1 to 16 aphanumeric characters
based on parameter 1.

Default Value: if anameis not specified, UNKNOWN is used.
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Parameters Details

X = extension Supported extensions for objects (parameter o) include:
.FNT — font

.GRF — graphic

. PNG — compressed graphic

. ZPL — stored format

.DAT — encoding table

. ZOB — downloadabl e object

.STO — Alert datafile

1 = longfilename Accepted Values:

support Y - Yes

If v, the object data stores the filename as 16 characters.
The datais only compatible with firmware V60.13.0.5
and above.

N = No
If N, the object data stores the filename as 8 characters.
The datais forward and backward compatible with all
versions of firmware.
Default Value; N

— Example  This example shows the object datainformation for the object SAMPLE . GRF
located ONR: .
XA
“HZO,R:SAMPLE.GRF
Xz
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“ID
Object Delete

Description The *ID command deletes objects, graphics, fonts, and stored formats from
storage areas. Objects can be deleted selectively or in groups. This command can be used
within a printing format to delete objects before saving new ones, or in a stand-alone format to

delete objects.

The image name and extension support the use of the asterisk (*) asawild card. This allows
you to easily delete a selected groups of objects.

Format “IDd:o.x

This table identifies the parameters for this format:

Parameters Details

d = location of stored | Accepted Values: R:,E:,B:,and A:
object Default \alue: R :

0 = object name Accepted Values: any 1 to 8 character name

Default Value: if anameis not specified, UNKNOWN is used

X = extension Accepted Values: any extension conforming to Zebra conventions
Default Value: .GRF

— Example  To delete stored formats from DRAM:
XA
“IDR:*.ZPL"FS
*XZ

— Example « To delete formats and images named SAMPLE from DRAM, regardless of the
extension:

XA
“IDR:SAMPLE. *"“FS
*XZ
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Example ¢ To delete theimage SAMPLEL . GRF prior to storing SAMPLE?2 . GRF:
XA
*F025,25"AD, 18,10
*FDDelete”FS
*F025,45"AD, 18,10
*FDthen Save’FS
“IDR:SAMPLEL.GRF"FS
*ISR:SAMPLE2 .GRF"FS"XZ

Example « Inthisthe* isawild card, indicating that all objectswith the . GRF extension are
deleted:

A

XA
“IDR:* .GRF"FS

A

Xz

Comments When an object is deleted from R :, the object can no longer be used and
memory isavailablefor storage. Thisappliesonly to R : memory. With the other memory types
(A:,B:, E:) the deleted object is no longer available. The memory space recovers when an
automatic defragmentation or initiallization occurs.

The * ID command also frees up the uncompressed version of the object in DRAM.

If the nameis specified as * . ZOB, all downloaded bar code fonts (or other objects) are
deleted.

If the named downl oadable object cannot befound intheR:, E:, B:,and A: device, the
*ID command isignored.
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A
IL
Image Load
Description The *IL command is used at the beginning of alabel format to load a stored

image of aformat and merge it with additional data. The image is always positioned at
*FO0, 0.

Important « See M Son page 186.

Using this technique to overlay the image of constant information with variable data greatly
increases the throughput of the label format.

Format “ILd:o0.x

This table identifies the parameters for this format:

Parameters Details

d = location of stored | Accepted Values: R:,E:,B:,and A:

object Default Value: R:
o = oObject name Accepted Values: 1 to 8 alphanumeric characters
Default Value: if anameis not specified, UNKNOWN is used
x = extension Fixed Value: .GRF
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Example « This example recalls the stored image SAMPLE?2 . GRF from DRAM and
overlaysit with the additional data. The graphic was stored using the “ IS command. For the
stored label format, see the Ml Son page 186 command.

ZPL Il CODE

GENERATED LABEL

XA
~“ILR:SAMPLE2.GRF"FS
~CFD, 36,20

~"FO15,210

~"FD900123"FS
~"F0218,210

"FDLINE 12"FS
~FO15,360"AD

~“"FDZEBRA THERMAL"FS
~"FO15,400"AD
“"FDTRANSFER PRINTER"FS
~FO15, 540

~"FD54321"FS

~"F0220,530
“"FDZ58643"FS
~"FOl15,670"A0,27,18
"FDTesting Stored Graphic”FS
~"FO15,700"A0,27,18
“FDLabel Formats!!"FS
~XZ

ZEBRA

TECHNOLOGIES CORP

ARTICLE# LOCATION

960123 |LINE 12

DESCRIPTION
ZEBRA THERMAL
TRANSFER PRINTER

REQ.NO. WORK NUMBER

54321 258643

COMMENTS:
Testing Stored Graphic
Label Formats!!

455411L-004 Rev. A

ZPL Il Programming Guide

9/15/06



ZPL Commands | 185
M

A
IM
Image Move
Description The *IM command performs adirect move of an image from storage areainto
the bitmap. The command isidentical to the “XG command (Recall Graphic), except there are

no sizing parameters.

Format “IMd:o.x

This table identifies the parameters for this format:

Parameters Details
d = location of stored | Accepted Values: R:,E:,B:,and A:
object Default Value: search priority
o = object name Accepted Values: 1 to 8 alphanumeric characters
Default Value: if anameis not specified, UNKNOWN is used
X = extension Fixed Value: .GRF
— Example « This example moves the image SAMPLE . GRF from DRAM and printsit in
several locationsinits original size.
XA

“F0100,100"IMR: SAMPLE.GRF"FS
*F0100,200"IMR:SAMPLE.GRF"FS
*F0100,300"IMR:SAMPLE.GRF"FS
“F0100,400"IMR: SAMPLE.GRF"FS
*F0100,500"IMR: SAMPLE.GRF"FS
*XZ

Comments By using the “FO command, the graphic image can be positioned anywhere on
the label.

The difference between * IM and *XG: * IM does not have magnification, and therefore might
require less formatting time. However, to take advantage of this, theimage must be at a 8-, 16-
, or 32-bit boundary.
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~I8

Image Save

Description The IS command isused within alabel format to save that format as a
graphic image, rather than asaZPL 11 script. It istypically used toward the end of a script. The
saved image can later be recalled with virtually no formatting time and overlaid with variable
datato form a complete label.

Using this technique to overlay the image of constant information with the variable data
greatly increases the throughput of the label format.

Important « See ML on page 183.

Format “Isd:o.x,p

This table identifies the parameters for this format:

Parameters

Details

d = location of stored

Accepted Values: R:,E:,B:,and A:
Default Value: R :

Accepted Values: 1 to 8 aphanumeric characters
Default Value: if anameis not specified, UNKNOWN is used

Accepted Values: . GRF or . PNG
Default Value: . GRF

object
o = object name
X = extension
p = printimage after

storing

Accepted Values:
N = no
Y = yes
Default Value: Y

455411L-004 Rev. A
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Example ¢ Thisis an example of using the “ IS command to save alabel format to DRAM.
The name used to store the graphic is SAMPLE?2 . GRF.

ZPL Il CODE

GENERATED LABEL

XA

~LH10, 15°FWN~BY3, 3,85~CFD, 36
~GB430,750,4"FS
~F010,1707GB200,144,2"FS
~F010,3187~GB410,174,2~FS
~F0212,1707GB206,144,2~FS
~F010,4987GB200,120,2"FSR
~"F0212,4987GB209,120,2"FS
~F04,1507GB422,10,10"FS
~"F0135,207A0, 70,60
~FDZEBRA"FS
~F080,100"A0,40, 30
~FDTECHNOLOGIES CORP"FS
~F015,180~CFD,18,10"FS
AFDARTICLE#"FS

~F0218,180

~FDLOCATION~FS

~“FO015,328
AFDDESCRIPTION"FS
~“F015,508

~FDREQ.NO."FS

~F0220,508

~FDWORK NUMBER"FS

~FO15, 630"AD, 36,20
AFDCOMMENTS : “FS
~TSR:SAMPLE2.GRF,Y

X7

ZEBRA

TECHNOLOGIES CORP

ARTICLE# LOCATION

DESCRIPTION

REQ.NO. WORK NUMBER

COMMENTS:

9/15/06
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~JA
Cancel All

Description The ~JA command cancels all format commands in the buffer. It also cancels
any batches that are printing.

The printer stops after the current label isfinished printing. All internal buffers are cleared of
data and the DATA LED turn off.

Submitting this command to the printer scans the buffer and deletes only the data before the
~JA inthe input buffer — it does not scan the remainder of the buffer for additional ~JA
commands.

Format ~Ja
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~JB
JB
Initialize Flash Memory
Description The “JB command is used to initialize various types of Flash memory
available in the Zebra printers.
Format “JBa
This table identifies the parameters for this format:
Parameters Details
a = deviceto Acceptable Values:
initialize A = Compact Flash memory
B = Fashcard (PCMCIA)
E = interna Flash memory
Default Value: a device must be specified
— Example ¢ Thisisan example of initializing the different types of flash memory:
“JBA - initializesinitial Compact Flash memory when installed in the printer.
*JBB - initializesthe optional Flash card when installed in the printer.
*JBE - initializesthe optional Flash memory when installed in the printer.
= Note « Initializing memory can take several minutes. Be sure to allow sufficient time for the
initialization to complete before power cycling the printer.
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~JB

Reset Optional Memory

Description The ~JB command is used for these conditions:

» The ~JB command must be sent to the printer if the battery supplying power to the battery
powered memory card fails and is replaced. A bad battery shows a battery dead condition
on the Printer Configuration Label.

» The ~JB command can aso be used to intentionally clear (reinitialize) the B : memory
card. The card must not be write protected.

Format ~JB

Comments If the battery isreplaced and this command is not sent to the printer, the memory
card cannot function.
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~JC
Set Media Sensor Calibration

Description The ~JC command is used to force alabel length measurement and adjust the
media and ribbon sensor values.

Format ~Jc

Comments In Continuous Mode, only the media and ribbon sensors are calibrated.
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~JD

Enable Communications Diagnostics

Description The ~JD command initiates Diagnostic Mode, which produces an ASCI|
printout (using current label length and full width of printer) of all characters received by the
printer. This printout includes the ASCII characters, the hexadecimal value, and any

communication errors.

Format ~JD
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~JE

Disable Diagnostics

Description The ~JE command cancels Diagnostic Mode and returns the printer to normal
label printing.

Format ~JE
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~JF

Set Battery Condition

Description There aretwo low battery voltage levels sensed by the PA/PT400™ printers.
When battery voltage goes below the first level, the green LED begins flashing as a warning
but printing continues. When this warning occurs, it is recommended to recharge the battery.

As printing continues, a second low voltage level is reached. At this point, both green and
orange LEDs flash as awarning, and printing automatically pauses.

When pause on low voltage is active (~JFY) and the battery voltage level falls below the
second low voltage level, printing pauses and an error condition is displayed as an indication
that the printer should be plugged into the battery charger. By pressing FEED, printing
continues on a label-by-label basis, but there is a high risk of losing label format information
due to the continued decrease of battery voltage.

When pause on low voltage is not active (~JFN), and the battery voltage level falls below the
second low voltage level, printing continues and the orange LED remains off. If the battery
voltage continues to decrease, label information could be lost and cause the printer to stop
operating. This option should be selected only when the printer is connected to the Car Battery
Adapter. From time to time the printer might sense that battery voltage is below the first low
voltage level, but due to the continuous recharging of the car battery, further loss of battery
voltage is not a concern and printing continues.

If this option is not selected when using the Car Battery Adapter, you might need to press
FEED to take the printer out of Pause Mode and print each |abel.

Format ~JFp

This table identifies the parameters for this format:

Parameters Details
p = pauseonlow Accepted Values: Y (pause on low voltage) or N (do not pause)
voltage N is suggested when the printer is powered by the Car Battery
Adapter.
Default Value: Y

455411L-004 Rev. A
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Description The ~JG command is used to force alabel length measurement, recalibrate the
media and ribbon sensors, and print a graph (media sensor profile) of the sensor values.

Format ~JG
— Example ¢ Sending the ~JG command to the printer produces a series of |abels resembling
thisimage:
GENERATED LABELS
‘ ( 100
RIBBON _
| MEDIA MEDIA MEDIA MEDIA MEDIA
9/15/06 ZPL Il Programming Guide 455411-004 Rev. A
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A

JJ

Set Auxiliary Port

Description The *JJ command allows you to control an online verifier or applicator

device.

Format “JJa,b,c,d,e, £

This table identifies the parameters for this format:

Parameters Details
a = operational mode | Accepted Values:
for auxiliary port 0 = off
1 = reprint on error—the printer stops on alabel with a
verification error. When PAUSE is pressed, the label
reprints (if *JZ isset to reprint). If abar codeis near
the upper edge of alabel, the l1abel feeds out far enough
for the bar code to be verified and then backfeeds to
alow the next label to be printed and verified.
2 = maximum throughput—the printer stops when a

verification error is detected. The printer starts printing
the next label while the verifier is still checking the
previous label. This mode provides maximum
throughput, but does not allow the printer to stop
immediately on alabel with a verification error.

Default Value: 0

b = application mode

Accepted Values:
0 = off
1 = End Print signal normally high, and low only when the

printer is moving the label forward.

2 = End Print signal normally low, and high only when the
printer is moving the label forward.
3 = EndPrint signal normally high, and low for 20 mswhen
alabel has been printed and positioned.
4 = End Print signal normally low, and high for 20 ms when
alabel has been printed and positioned.
Default Value: 0
c = applicationmode | Accepted Values:
start signal print p = PulseMode— Start Print signal must be de-asserted
before it can be asserted for the next label.
1 = Level Mode— Start Print signal does not need to be de-

asserted to print the next label. Aslong asthe Start Print
signal islow and alabel isformatted, alabel prints.

Default Value: 0

455411L-004 Rev. A

ZPL Il Programming Guide 9/15/06



ZPL Commands
NN

Parameters Details
d = application label | Accepted Values:
error mode e = error mode—the printer asserts the Service Required
signal (svce req - pin 10) on the application port, enters
into Pause Mode, and displays an error message on the
LCD.
f = Feed Mode—ablank label prints when the web is not
found where expected to sync the printer to the media.
Default Value: £
e = reprint mode Accepted Values:

e enabled—the last |abel reprints after the signd is
asserted. If alabel is canceled, the label to be reprinted
isaso canceled. This mode consumes more memory
because the last printed label is not released until it
reprints.

d disabled—printer ignores the Reprint signal.

Default Value: d

£ = ribbon low mode

Accepted Values:

e = enabled — printer warning issued when ribbon low.

d = disabled— printer warning not issued when ribbon low.
Default Value: e

9/15/06
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~JL
Set Label Length

Description The ~JL command is used to set the label length. Depending on the size of the
label, the printer feeds one or more blank labels.

Format ~JL
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M

Set Dots per Millimeter

—

Description The *JM command lowers the density of the print—24 dotsymm becomes 12,
12 dots/mm becomes 6, 8 dots/mm becomes 4, and 6 dotsymm becomes 3. * JM also affectsthe
field origin (* FO) placement on the label (see example below).

When sent to the printer, the * JM command doubles the format size of the label. Depending on
the printhead, normal dot-per-millimeter capabilities for a Zebra printer are 12 dots/mm (304
dots/inch), 8 dots/mm (203 dots/inch) or 6 dots/mm (153 dots/inch).

This command must be entered before thefirst “FS command in aformat. The effects of *JM
are persistent.

Format *“JMn

This table identifies the parameters for this format:

Parameters Details
n = setdotsper Accepted Values:
millimeter A = 24 dotsmm, 12 dots/mm, 8 dots/mm or 6 dotsmm
B = 12 dotsymm, 6 dotsYmm, 4 dot¥mm or 3 dotsYmm
Default Value: A

Example « This example of the affects of aternating the dots per millimeter:

ZPL 11 CODE GENERATED LABEL

~XA

e I
~F0100,100

~B2N, 50,Y,N,N
~"FD1234567890"FS
X7

XA

IR L
~F0100,100

~B2N, 50,Y,N,N 12345587296
AFD1234567890"FS
AXZ

Comments If *JMB is used, the UPS MaxiCode bar code becomes out of specification.

9/15/06

ZPL Il Programming Guide 455411-004 Rev. A



200 | ZPL Commands
~JN

~JN

Head Test Fatal

Description The ~JN command turns on the head test option. When activated, ~JN causes
the printer to halt when a head test failure is encountered.

Once an error is encountered the printer remains in error mode until the head test is turned off
(~JO) or power is cycled.

Format ~JN

Comments If the communications buffer isfull, the printer is not ableto receive data. In this
condition, the ~JO command is not received by the printer.
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~JoO

Head Test Non-Fatal

Description The ~JO command turns off the head test option. ~JO is the default printhead
test condition and overrides afailure of printhead element status check. This state is changed
when the printer receives a ~JN (Head Test Fatal) command. The printhead test does not
produce an error when ~JO is active.

Format ~J0O
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~JP

Pause and Cancel Format

Description The ~JP command clears the format currently being processed and places the
printer into Pause Mode.

The command clears the next format that would print, or the oldest format from the buffer.
Each subsequent ~JP command clears the next buffered format until the buffer is empty. The
DATA indicator turns off when the buffer is empty and no datais being transmitted.

Issuing the ~JP command isidentical to using CANCEL on the printer, but the printer does
not have to be in Pause Mode first.

Format ~Jp
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~JR

Power On Reset

Description The ~JR command resets all of the printer’sinternal software, performs a
power-on self-test (POST), clears the buffer and DRAM, and resets communication
parameters and default values. Issuing a ~JR command performs the same function as a
manual power-on reset.

Format ~JR
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A

JS

Sensor Select

Format “JSa

Note » This command is only for the Z-Series and S4M printers, only.

This table identifies the parameters for this format:

Parameters Details

a = sensor selection | Accepted Values:

A = auto select
R = reflective sensor
T = transmissive sensor

Default Value: Z-Series = AandtheS4M = R
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Change Backfeed Sequence
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~JS

Description The ~JS command is used to control the backfeed sequence. This command
can be used on printers with or without built-in cutters.

These are the primary applications:
« toalow programming of the rest point of the cut edge of continuous media.

« provide immediate backfeed after peel-off when the printer is used in a print/apply
application configuration.

This command stays in effect only until the printer is turned off, anew ~JS command is sent,
or the setting is changed on the control panel. When a ~JS command is encountered, it
overrides the current control panel setting for the Backfeed Sequence.

The most common way of eliminating backfeed is to operate in Rewind Mode. Rewind Mode
does not backfeed at all. After alabel prints, the leading edge of the next label is placed at the
print line. This eliminates the need to backfeed and does not introduce a non printable area at
the leading edge or bottom of the label. It also does not allow the label to be taken from the
printer because it is not fed out from under the printhead.

Running in another mode with backfeed turned off allows the label to be removed and
eliminates the time-reduction of the backfeed sequence.

Format ~JSb

This table identifies the parameters for this format:

Parameters Details

b = backfeed orderin | Accepted Values:
rel_ati_on to A = 100 percent backfeed after printing and cutting
printing B = 0 percent backfeed after printing and cutting, and

100 percent before printing the next 1abel
N normal — 90 percent backfeed after label is printed
O = off — turn backfeed off completely
10t090 = percentagevaue

The value entered must be a multiple of 10. Values not

divisible by 10 are rounded to the nearest acceptable value.

For example, ~JS55 is accepted as 50 percent backfeed.
Default Value: N

Comments When using a specific value, the difference between the value entered and 100
percent is calculated before the next label is printed. For example, a value of 40 means 40
percent of the backfeed takes place after the label is cut or removed. The remaining 60 percent
takes place before the next label is printed.

9/15/06
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The value for this command is also reflected in the Backfeed parameter on the printer
configuration label.

For ~JSN — the Backfeed parameter islisted as DEDAULT
For ~Jsa — or 100% the Backfeed parameter islisted as AFTER
For ~JsB — or 0% the Backfeed parameter is listed as BEFORE

For ~J510 — 10% of the backfeed takes place after the label is cut or removed. The
remaining 90% takes place before the next label is printed.
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Head Test Interval

Description The *JT command allows you to change the printhead test interval from every
100 labelsto any desired interval. With the *JT command, the printer is allowed to run the
test after printing alabel. When a parameter is defined, the printer runs the test after printing a
set amount of labels.

The printer’s default head test state is off. Parameters for running the printhead test are defined
by the user.

Format “JT####,a,b,c

This table identifies the parameters for this format:

Parameters Details

#### = four-digit Accepted Values; 0000 t0 9999

number of |abels If avalue greater than 9999 is entered, it isignored.
printed between | peta it \alue: 0000 (off)
head tests
a = manualy select | Accepted Values:
range of N = no
elements to test Y = yes

Initial Value at Power-up: N

b = firstelementto | Accepted Values: 0 t0 9999

check when | |nitial Value at Power-up: 0
parameter a is
Y

c = last element to Accepted Values: 0t0 9999
check when Initial Value at Power-up: 9999

parameter a isY

Comments The *JT command supports testing a range of print elements. The printer
automatically selects the test range by tracking which elements have been used since the
previous test.

*JT aso turns on Automatic Mode to specify the first and last elements for the head test. This
makes it possible to select any specific area of the label or the entire print width.

If the last element selected is greater than the print width selected, the test stops at the selected
print width.

Whenever the head test command is received, a head test is performed on the next label unless
the count is set to O (zero).
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ZPL Il Programming Guide 455411-004 Rev. A

207



ZPL Commands
~JU

208

A

JU
Configuration Update

Description The *JU command sets the active configuration for the printer.

Format *“Jua

This table identifies the parameters for this format:

Parameters Details
a = active Accepted Values:
configuration F = reload factory values

These values are lost at power-off if not saved with *JUs.
R = recall last saved values
S = savecurrent settings
These values are used at power-on.
Default Value: avalue must be specified
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Set Ribbon Tension
Description “JW setsthe ribbon tension for the printer it is sent to.

Format *“Jgwt

This table identifies the parameters for this format:

ZPL Commands
W

Parameters Details

t = tension Accepted Values:
L = low
M = medium
H = high

Default Value: a value must be specified

Comments “JW isused only for PAX series printers.

9/15/06
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~JX

Cancel Current Partially Input Format

Description The ~JX command cancels aformat currently being sent to the printer. It does
not affect any formats currently being printed, or any subsequent formats that might be sent.

Format ~JX
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A

JZ
Reprint After Error

Description The *JZ command reprints a partially printed label caused by aRibbhan
Out,Media Out, or Head Open error condition. Thelabel is reprinted as soon asthe
error condition is corrected.

This command remains active until another “JZ command is sent to the printer or the printer
isturned off.

Format *“Jza

This table identifies the parameters for this format:

Parameters Details

a = reprint after error | Accepted Values:
N = no
Y = yes
Initial Value at Power-up: Y

Comments *JZ setsthe error mode for the printer. If *JZ changes, only labels printed after
the change are affected.

If the parameter is missing or incorrect, the command is ignored.
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~KB
Kill Battery (Battery Discharge Mode)

Description To maintain performance of the rechargeabl e battery in the portable printers,
the battery must be fully discharged and recharged regularly. The ~KB command places the
printer in battery discharge mode. This allows the battery to be drained without actually
printing.

Format ~XB

Comments Whilethe printer isin Discharge Mode, the green power LED flashesin groups
of three flashes.

Discharge Mode might be terminated by sending a printing format to the printer or by pressing
either of the control panel keys.

If the battery charger is plugged into the printer, the battery is automatically recharged oncethe
discharge process is compl eted.
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Select Date and Time Format (for Real Time Clock)
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~KD

Description The “KD command selects the format that the Real-Time Clock’s date and time
information presents as on a configuration label. Thisis also displayed on the Printer Idle
LCD control panel display, and displayed while setting the date and time.

Format “KDa

This table identifies the parameters for this format:

Parameters Details

a = vaueof dateand | Accepted Values:
time format 0 = normal, displays Version Number of firmware
1 = MM/DD/YY (24-hour clock)
2 = MM/DD/YY (12-hour clock)
3 = DD/MM/YY (24-hour clock)
4 = DD/MM/YY (12-hour clock)
Default Value: 0

Comments If the Real-Time Clock hardware is not present, Display Modeis set to 0
(Version Number).

If Display Mode is set to 0 (Version Number) and the Real-Time Clock hardware is present,
the date and time format on the configuration label is presented in format 1.

If Display Mode is set to 0 (Version Number) and the Real-Time Clock hardware is present,
the date and time format on the control panel display is presented in format 1.

9/15/06

ZPL Il Programming Guide 455411-004 Rev. A



ZPL Commands
KL

214

A

KL

Define Language

Description The KL command selects the language displayed on the control panel.

Format “KLa

This table identifies the parameters for this format:

Parameters Details

a = language Accepted Values:
1 = English
2 = Spanish
3 = French
4 = German
5 = [talian
6 = Norwegian
7 = Portuguese
8 = Swedish
9 = Danish
10 = Spanish2
11 = Dutch
12 = Finnish
13 = Japanese

Default Value: 1
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Define Printer Name

ZPL Commands

Description The printer’s network name and description can be set using the “KN
command. KN is designed to make your Zebra printer easy for usersto identify. The name the
administrator designatesis listed on the configuration label and on the Web page generated by

the printer.

Format “KNa,b

This table identifies the parameters for this format:

KN

Parameters Details
a = printer name Accepted Values: up to 16 alphanumeric characters
Default Value: if avalueis not entered, the parameter isignored
If more than 16 characters are entered, only the first 16 are
used.
b = printer Accepted Values: up to 35 alphanumeric characters
description Default Value: if avalueis not entered, the parameter isignored
If more than 35 characters are entered, only the first 35 are
used.

— Example « Thisisan example of how to change the printer’s network name an description:
This shows how a configuration looks before using this command and after using this
command:

XA
“KNZebral,desk printer
Xz
Before using this command: After using this command:
PRINTER CONFIGURATION PRINTER CONFIGURATION
Zebra Technologies Zebra Technologies
2TC 1055L-200dpi ZTC 105SL-200dpi
Zebral
+18. . i DARKNESS desk_printer
“016... ... el TEAR OFF
TEAR OFF........... PRINT MODE 1B, iiiiiiiinannn DARKNESS
NON-CONTINUQUS..... MEDIA TYPE -016. ... it TEAR OFF
WEB......covvuuunnn SENSOR TYPE TEAR OFF....vvuvun. RINT MODE
THERMAL-TRANS...... PRINT METHOD NON-CONTINUOUS. .. .. MEDIA TYPE
101 4/8 MM......... PRINT WIDTH WEB. .. 'vveveanannns SOR TYPE
1233, ... LABEL LENGTH THERMAL-TRANS. . .... PRINT METHOD
7.0IN 177MM. . ... MAXIMUM LENGTH 101 4/8 MM......... PRINT WIDTH
PARALLEL........... PARALLEL COMM. £ 2 LABEL LENGTH
RS232.......... ..., SERIAL COMM. MAXIMUM LENGTH
9600, .. ciiiiia e BAUD PARALLEL COMM.
DATA BITS SERIAL COMM.
0| PARITY BAUD
HOST HANDSHA DATA BITS
PROTOCOL PARITY
. NETWO
co
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A

KP

Define Password

Description The “KP command is used to define the password that must be entered to
access the control panel switches and LCD Setup Mode.

Format “KPa,b

This table identifies the parameters for this format:

Parameters Details

a = mandatory four- | Accepted Values: any four-digit numeric sequence
digit password | Default Value: 1234

b = password level Accepted Values: 1, 2, 3, 4
Default Value: 3

Example ¢ Thisisan example of how to set anew control panel password:

A

XA
“KP5678

A

XZ

Comments If you forget your password, the printer can be returned to a default Setup Mode
and the default password 1234 is valid again. Caution should be used, however — thisaso
sets the printer configuration values back to their defaults.

To return the printer to the default factory settings using ZPL, send this:

A

XA

A

JUF

A

XZ

To return the printer to the default factory settings using the control panel keys, see your
printer's User Guide for the procedure.
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Label Home

Description The *LH command sets the label home position.

The default home position of alabel isthe upper-left corner (position 0,0 along the x and y
axis). Thisisthe axis reference point for labels. Any area below and to the right of this point is
available for printing. The *L.H command changes this reference point. For instance, when
working with preprinted labels, use this command to move the reference point below the
preprinted area.

This command affects only fields that come after it. It is recommended to use *LH as one of
the first commands in the label format.

Format “LHx,y

This table identifies the parameters for this format:

Parameters Details

X-axis position Accepted Values: 0032000
(indots) Initial Value at Power-up: 0 or last permanently saved value

X

y-axis position Accepted Values: 0 t032000
(indots) Initial Value at Power-up: 0 or last permanently saved value

N
1]

Depending on the printhead used in your printer, use one of these when figuring the values for
x and y:

6dots = 1 mm,152dots = 1inch

8dots = 1 mm, 203 dots = 1linch

11.8dots = 1 mm, 300dots = 1linch

24 dots = 1 mm, 608 dots = 1inch

Comments To be compatible with existing printers, this command must come before the
first “Fs (Field Separator) command. Once you have issued an * LH command, the setting is
retained until you turn off the printer or send anew “LH command to the printer.

9/15/06
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A

LL
Label Length

Description The *LL command defines the length of the label. This command is necessary
when using continuous media (medianot divided into separate labels by gaps, spaces, notches,
dots, or holes).

To affect the current label and be compatible with existing printers, * LI, must come before the
first “Fs (Field Separator) command. Once you haveissued *LL, the setting is retained until
you turn off the printer or send anew * LI command.

Format “LLy

This table identifies the parameters for this format:

Parameters Details

y = y-axisposition Accepted Values: 1 to 32000, not to exceed the maximum label
(in dots) size.
While the printer accepts any value for this parameter, the
amount of memory installed determines the maximum length
of the label.
Default Value: typically set through the LCD (if applicable), or to
the maximum label length capability of the printer.

Comments These formulas can be used to determine the value of y:

For 6 dot/mm printheads...  Label length ininches x 152.4 (dots/inch) =y
For 8 dot/mm printheads...  Label length ininches x 203.2 (dots/inch) =y
For 12 dot/mm printheads... Label length ininches x 304.8 (dots/inch) =y

For 24 dot/mm printheads... Label length ininches x 609.6 (dots/inch) =y

Valuesfor y depend on the memory size. If the entered value for y  exceeds the acceptable
limits, the bottom of the label is cut off. The label also shifts down from top to bottom.

If multiple * LI, commands are issued in the same label format, the last * L., command affects
the next label unlessit is prior to the first “Fs.
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A

LR

Label Reverse Print

Description The *LR command reverses the printing of al fieldsin the label format. It
allows afield to appear as white over black or black over white.

Using the LR isidentical to placing an *FR command in all current and subsequent fields.

Format “LRa

This table identifies the parameters for this format:

Parameters Details

a = reverseprintall | Accepted Values:
fields N = no

Y = yes
Initial Value at Power-up: N or last permanently saved value

— Example « Thisis an example that shows printing white over black and black over white.
The “GB command is used to create the black background.

ZPL 11 CODE GENERATED LABEL

"XANLRY
AF0100, 50 L ABI=E
~GB195,203,195"FS ~=AVIE-RSE

~"FO180,110"CFG
~“FDLABEL"F'S
~FO0130,170
~"FDREVERSE"FS
~XZ

Comments The “LR setting remains active unless turned off by “LRN or the printer is
turned off.

Note « “GB needsto be used together with *LR.

Only fields following this command are affected.
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LS

Label Shift

Description The *LS command allows for compatibility with Z-130 printer formatsthat are
set for less than full label width. It is used to shift all field positions to the left so the same
commands used on a Z-130 or Z-220 Printer can be used on other Zebra printers.

To determine the value for the * .S command, use this formula:
7-130 and Z-220 values for “LHx + “FOx
(distance from edge of label) = printer value for “1.Sa

If the print position islessthan 0, set “L.S to 0.

Format “LSa

Important « The ability to save the *L.S command depends on the version of firmware.

This table identifies the parameters for this format:

Parameters Details

a = shiftleft vaue Accepted Values: -9999 109999
(indots) Initial Value at Power-up: 0

Comments When entering positive values, it is not necessary to usethe + sign. Thevalueis
assumed to be positive unless preceded by a negative sign (-).

To be compatible with existing Zebra printers, this command must come before the first *Fs
(Field Separator) command. Once you haveissued an “1.S command, the setting is retained
until you turn off the printer or send anew “L.S command to the printer.

455411L-004 Rev. A
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LT

Label Top

Description The *LT command moves the entire label format a maximum of

120 dot rows up or down from its current position, in relation to the top edge of the label. A
negative value moves the format towards the top of the label; a positive value moves the
format away from the top of the label.

This command can be used to fine-tune the position of the finished label without having to
change any of the existing parameters.

Important « For some printer models, it is possible to request a negative value large enough
to cause the media to backup into the printer and become unthreaded from the platen. This
condition can result in a printer error or unpredictable results.

Format “LTx

This table identifies the parameters for this format:

Parameters Details
x = label top (indot | Accepted Values: -1201t0120
rows) Default Value: avalue must be specified or the command is
ignored

Comments The Accepted Value range for x might be smaller depending on the printer
platform.

The * LT command does not change the media rest position.

9/15/06
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MC
Map Clear

Description Innormal operation, the bitmap is cleared after the format has been printed.
The “MC command is used to retain the current bitmap. This appliesto current and subsequent
labels until cleared with “MCY.

Format “McCa
Important « To produce alabel template, “MC must be used with *FV.

This table identifies the parameters for this format:

Parameters Details

a = mapclear Accepted Values: Y (clear bitmap) or N (do not clear bitmap)
Initial Value at Power-up: Y

Comments The “MC command retains the image of the current label after formatting. It
appearsin the background of the next label printed.
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MD

Media Darkness
Description The “MD command adjusts the darkness relative to the current darkness setting.

Format “MDa

This table identifies the parameters for this format:

Parameters Details

a = mediadarkness | Accepted Values: -30 to 30, depending on current value
level Initial Value at Power-up: 0
If no value is entered, this command is ignored.

— Example ¢ These examples show setting the printer to different darkness levels:

« |f the current value (value on configuration label) is 16, entering the command “MD- 9
decreases the valueto 7.

« |If the current value (value on configuration label) is 1, entering the command “MD1 5
increases the value to 16.

« |If the current value (value on configuration label) is 25, entering the command “MD1 0
increases only the value to 30, which is the maximum value allowed.

Each “MD command is treated separately in relation to the current value as printed on the
configuration label.

Important « The darkness setting range for the XillIPlusis O to 30 in increments of 0.1.
The firmware is setup so that the “MD and ~SD commands (ZPL darkness commands)
accepts that range of settings.

— Example « These are examples of the XilllPlus Darkness Setting:
“MDS8. 3
~SD8 .3
— Example « For example, this is what would happen if two “MD commands were received:

Assume the current value is 15. An “MD- 6 command is received that changes the
current value to 9. Another command, “MD2, is received. The current value changes to
17.

The two “MD commands are treated individually in relation to the current value of 15.

Comments The ~SD command value, if applicable, is added to the *MD command.
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MF
Media Feed

Description The *MF command dictates what happens to the media at power-up and at
head-close after the error clears.

Format “MFp,h

This table identifies the parameters for this format:

Parameters Details
p = feedactionat Accepted Values:
power-up F = feedtothefirst web after sensor
C = (see~JC on page 191 definition)
L = (see~JL on page 198 definition)
N = nomediafeed
Default Value: platform-dependent
h = feedaction after | Accepted Values:
closing printhead F = feedto thefirst web after sensor

c (see ~JC on page 191 definition)
L (see ~JL on page 198 definition)
N = no mediafeed

Default Value: platform-dependent

Comments Itisimportant to remember that if you choosethe N setting, the printer assumes
that the media and its position relative to the printhead are the same as before power was

turned off or the printhead was opened. Use the “JU command to save changes.

455411L-004 Rev. A
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ML

Maximum Label Length

Description The *ML command lets you adjust the maximum label length.

Format “MLa

This table identifies the parameters for this format:

Parameters Details

a = maximum label | Accepted Values: 0 to maximum length of label

Iengt)h (in dot Default Value: last permanently saved value
rows

Comments For calibration to work properly, you must set the maximum label length equal
to or greater than your actua 1abel length.
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MM

Print Mode

Description The “MM command determines the action the printer takes after alabel or
group of labels has printed.

Format “MMa,b

This table identifies the parameters for this format:

Parameters Details

a = desired mode Accepted Values:

T = Tear-off
P = Ped-off (not available on S-300)
R = Rewind (depends on printer model)
A = Applicator (depends on printer model)
C = Cutter (depends on printer model)
D = Delayed cutter
Default Value: T

The values available for parameter a are dependent on the
printer being used and whether it supports the option.

b = prepeel select Accepted Values:

N = no
Y = yes
Default Value: Y

The command isignored if parameters are missing or invalid.
The current value of the command remains unchanged.

This bulleted list identifies the different modes of operation:

» Tear-off — after printing, the label advances so the web is over the tear bar. The label,
with liner attached, can be torn off manually.

 Pedl-off — after printing, the label moves forward and activates a L abel Available Sensor.
Printing stops until the label is manually removed from the printer.

Power Peel — liner automatically rewinds using an optional internal rewind spindle.
Value Peel — liner feeds down the front of the printer and is manually removed.

Prepeel — after each label is manually removed, the printer feeds the next label forward to
prepeel asmall portion of the label away from the liner material. The printer then
backfeeds and prints the label. The prepeel feature assists in the proper peel operation of
some media types.

» Rewind — the label and backing are rewound on an (optional) external rewind device.
The next label is positioned under the printhead (no backfeed motion).

» Applicator — when used with an application device, the label move far enough forward to
be removed by the applicator and applied to an item.
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Cutter — after printing, the mediafeeds forward and is automatically cut into predetermined
lengths.

Comments Be sure to select the appropriate value for the print mode being used to avoid
unexpected results.

The Delayed Cut feature can be activated as follows:
* through PRINT MODE on the printer’s control panel

e with a“MMD command

Note » When the printer isin the Delayed Cut PRINT MODE, it will cut the label when it
receives the ~JK (Delayed Cut) command. To activate the ~JK command, the printer's
PRINT MODE must be set to Delayed Cut and there must be a label waiting to be cut.

When the printer is not in the Delayed Cut PRINT MODE, the printer will not cut the label
when it receives the ~JK command.

9/15/06
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ZPL Commands

Media Tracking

Description The “*MN command relays to the printer what type of mediais being used
(continuous or non-continuous) for purposes of tracking. This bulleted list shows the types of
media associated with this command:

» Continuous Media— this media has no physical characteristic (web, notch, perforation,
mark, et cetera) to separate labels. Label length is determined by the * L., command.

» Non-continuous Media — this media has some type of physical characteristic (web, notch,
perforation, mark, et cetera) to separate the labels.

Format “MNa

This table identifies the parameters for this format:

Parameters Details

a = mediabeing used | Accepted Values:
N = continuous media
Y = non-continuous mediaweb sensing *
W = non-continuous mediaweb sensing *
M = non-continuous media mark sensing

Default Value: avalue must be entered or the command isignored

* provides the same result.
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MP

Description The “MP command is used to disable the various mode functions on the control
panel. Once disabled, the settings for the particular mode function can no longer be changed
and the LED associated with the function does not light.

Because this command has only one parameter, each mode must be disabled with an individual

“MP command.

Format “MPa

This table identifies the parameters for this format:

Parameters

Details

a = modeto protect

Accepted Values:

D = disable Darkness Mode
= disable Position Made
disable Calibration Mode
= enable all modes

= disable al mode saves (modes can be adjusted but
values are not saved)

= disable Pause
disable Feed
= disable Cancel
M = disable menu changes
Default Value: avalue must be entered or the command isignored

nMHE Q9
Il

X oo =
[

— Example « This example disables these modes, D and C.
XA
“MPD
*MPC
*XZ
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MT
Media Type

Description The “*MT command selects the type of media being used in the printer. There
are two choices for this command:

e Therma Transfer Media— this media uses a high-carbon black or colored ribbon. The
ink on the ribbon is bonded to the media.

« Direct Therma Media—this mediais heat sensitive and requires no ribbon.

Format “MTa

This table identifies the parameters for this format:

Parameters Details

a = mediatypeused | Accepted Values:
T = thermal transfer media
D = direct therma media
Default Value: avalue must be entered or the command isignored
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MU

Set Units of Measurement

Description The “MU command sets the units of measurement the printer uses. “MU works
on afield-by-field basis. Once the mode of unitsis set, it carries over from field to field until a
new mode of unitsis entered.

“MU also alowsfor printing at lower resolutions — 600 dpi printers are capable of printing at
300, 200, and 150 dpi; 300 dpi printers are capable of printing at 150 dpi.

Format *Mua,Db,c

This table identifies the parameters for this format:

Parameters Details
a = units Accepted Values:
D = dots
I = inches
M = millimeters
Default Value: D
b = format basein Accepted Values: 150,200,300
dots per inch Default Value: avalue must be entered or the command isignored
c = desired dots-per- | Accepted Values: 300, 600
inch conversion | Default Value: avalue must be entered or the command is ignored
— Example ¢ Thisis an example of Setting Units:

Assume 8 dot/millimeter (203 dot/inch) printer.

Field based on dots:

*MUA*F0100,100"GB1024,128,128"FS
Field based on millimeters:

“*MUm*F012.5,12.5"GB128,16,16"FS
Field based on inches:

*MUi*F0O.493, .493"GB5.044, .631, .631"FS

9/15/06
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— Example ¢ Thisis an example of Converting dpi Values.

Convert a 150 dpi format to a 300 dpi format with a base in dots:

“MUd, 150,300
Convert a 150 dpi format to a 600 dpi format with a basein dots:

*MU4d, 150,600
Convert a 200 dpi format to a 600 dpi format with a base in dots:

“MUd, 200,600
To reset the conversion factor to the original format, enter matching values for
parametersb and c:

*MUd, 150,150
“MUd, 200,200
*MUd, 300,300
*MUd, 600,600

Comments Thiscommand should appear at the beginning of the label format to bein proper
ZPL |l format.

To turn the conversion off, enter matching values for parameter b and c.
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MW

Modify Head Cold Warning

Description The *MwW command allows you to set the head cold warning indicator based on
the operating environment.

Format “Mwy

This table identifies the parameters for this format:

Parameters Details

a = enablehead cold | Accepted Values:
warning y = enablehead cold warning
n = disable head cold warning

Important « When a parameter is not given, the instruction isignored.

9/15/06
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~NC

Network Connect

Description The ~NC command is used to connect a particular printer to a network by
calling up the printer’s network |D number.

Format ~NCH###

This table identifies the parameters for this format:

Parameters Details

### = network ID Accepted Values: 001 t0 999
number assigned | Default Value: 000 (none)
(must be athree-
digit entry)

Comments Usethis command at the beginning of any label format to specify which printer
on the network is going to be used. Once the printer is established, it continuesto be used until
it ischanged by another ~NC command. This command must be included in the label format to

wake up the printer.

The commands "MW, ~NC, “NI, ~NR, and ~NT are used only with RS-485 printer
communications.
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NI

Network ID Number

Description The *NI command is used to assign a network I1D number to the printer. This
must be done before the printer can be used in a network.

Format “NI###

This table identifies the parameters for this format:

Parameters Details
### = network ID Accepted Values: 001 t0 999

number assigned | Default Value: 000 (none)
(must be athree-
digit entry)

Comments Thelast network ID number set is the one recognized by the system.

The commands ~NC, *NT, ~NR, and ~NT are used only with RS-485 printer
communications.

9/15/06
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~NR

Set All Network Printers Transparent

Description The ~NR command setsall printersin the network to be transparent, regardless
of ID or current mode.

Format ~NR

Comments The commands ~NC, “NT, ~NR, and ~NT are used only with RS-485 printer
communications.
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“NS
Change Networking Settings
Description The “NS command is used to change Ethernet network settings.
Format “NSa,b,c,d
This table identifies the parameters for this format:
Parameters Details
a = network setting | Accepted Values:
IP Resolution.
a all
b = BOOTP
c DHCP and BOOTP
d = DHCP
g = gleaning only
r = RARP
p = permanent
b = IPAddress Accepted Values: 0 to0 255
¢ = Subnet Mask Accepted Values: 0 to 255
d = Default Gateway | Accepted Values: 0 to 255
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~NT

Set Currently Connected Printer Transparent

Description The ~NT command sets the currently connected network printer to be
transparent.

Format ~NT

Comments With Z Series® printers, the ~NT command functions the same as the ~NR
command. All Z Series printers on a network receive the transmission.

The commands ~NC, *NT, ~NR, and ~NT are used only with RS-485 printer
communications.
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"PF

Slew Given Number of Dot Rows

Description The *PF command causes the printer to slew labels (move labels at a high
speed without printing) a specified number of dot rows from the bottom of the label. This
allows faster printing when the bottom portion of alabel is blank.

Format “Pr#

This table identifies the parameters for this format:

Parameters Details
# = number of dots | Accepted Values. 0032000
rowsto slew Default Value: avalue must be entered or the command isignored
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“PH ~PH

Slew to Home Position
Description The *PH or ~PH command causes the printer to feed one blank label.

The ~PH command feeds one label after the format currently being printed is done or when the
printer is placed in pause.

The * PH command feeds one blank |abel after the current format prints.

Format “PH or ~PH
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A

PM

Printing Mirror Image of Label

Description The *PM command prints the entire printable area of the |abel asamirror
image. This command flips the image from left to right.

Format “PMa

This table identifies the parameters for this format:

Parameters Details
a = print mirror Accepted Values:
image of entire N = no
label Y - vyes
Default Value: N
— Example « Thisisan example of printing amirror image on alabel:
ZPL 1l CODE GENERATED LABEL
AXANPMY
~F0100,100 ﬂOﬂﬂ | M
~CFG
~FDMIRROR"FS JOAM |
~F0100,160
*FDIMAGE"FS
X7

Comments If the parameter is missing or invalid, the command isignored. Once entered,
the “ PM command remains active until “PMN is received or the printer is turned off.
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PO

Print Orientation

Description The “P0O command inverts the label format 180 degrees. The label appearsto
be printed upside down. If the original label contains commands such as “L.L, *LS, *LT and
*PF, theinverted label output is affected differently.

Format “Poa

This table identifies the parameters for this format:

Parameters Details
a = invertlabel Accepted Values: N (normal) or I (invert)
180 degrees Default Value: N
— Example ¢ Thisisan example of printing alabel at 180 degrees:
ZPL Il CODE GENERATED LABEL

AXA"CFED
~POI
~“"LH330,10
~“F050, 50
~FDZEBRA TECHNOLOGIES"FS
AF050, 75
. ' , . I ¢STTTH uou.dap
Aigvemon fiills, IL7FS S3IT90TIONHIAL Yugaz

The *POT command invertsthe x, y coordinates. All image placement is relative to these
inverted coordinates. Therefore, a different “L.H (Label Home) can be used to move the print
back onto the label.

Comments If multiple * PO commands are issued in the same label format, only the last
command sent to the printer is used.

Oncethe “ PO command is sent, the setting is retained until another “ PO command is received
or the printer is turned off.
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“PP ~PP
Programmable Pause

Description The ~PP command stops printing after the current label is complete (if oneis
printing) and places the printer in Pause Mode.

The “PP command is not immediate. Therefore, several labels might print before a pause is
performed. This command pauses the printer after the current format prints.

The operation isidentical to pressing PAUSE on the control panel of the printer. The printer
remains paused until PAUSE is pressed or a ~PS (Print Start) command is sent to the printer.

Format “PP or ~PP
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PQ

Print Quantity

A

Description The *PQ command gives control over severa printing operations. It controls
the number of 1abels to print, the number of labels printed before printer pauses, and the
number of replications of each serial number.

Format “PQq,p.,r,o

This table identifies the parameters for this format:

Parameters Details

g = total quantity of | Accepted Value: 1 t0 99,999,999
labels to print Default Value: 1

p = pauseand cut Accepted Value: 11099, 999,999

value (labels Default Value: 0 (no pause)
between pauses)

r = replicatesof each | Accepted Value: 010 99, 999, 999 replicates
serial number Default Value: 0 (no replicates)

o = override pause Accepted Values:

count N = no
Y = yes
Default Value: N

If the o parameter is set to Y, the printer cuts but does not pause, and the printer does not pause
after every group count of labels has been printed. With the o parameter set toN (default), the
printer pauses after every group count of labels has been printed.

— Example ¢ This example shows the control over print operations:

“PQ50,10,1,Y: Thisexample prints atotal of 50 labels with one replicate of each serial
number. It prints the total quantity in groups of 10, but does not pause after every group.

“PQ50,10,1,N: Thisexample prints atotal of 50 labels with one replicate of each serial
number. It prints the total quantity in groups of 10, pausing after every group.
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PR

Print Rate

Description The *PR command determines the media and slew speed (feeding a blank
label) during printing.

The printer operates with the selected speeds until the setting isreissued or the printer isturned
off.

The print speed is application-specific. Because print quality is affected by media, ribbon,

printing speeds, and printer operating modes, it is very important to run tests for your
applications.

Important « Some models go to default print speed when power is turned off.

Format “PRp,s,b

This table identifies the parameters for this format:

Parameters Details

p = print speed Accepted Values:

Aor2 = 50.8mm/sec. (2 inches/sec.)
Bor3 76.2 mm/sec. (3 inches/sec.)
cor4 101.6 mm/sec. (4 inches/sec.)
5 = 127 mm/sec.(5 inches/sec.)

Doré = 152.4 mm/sec. (6 inches/sec.)
Eor8 = 203.2 mm/sec. (8 inches/sec.)
9 = 220.5mm/sec. 9 inches/sec.)

10 245 mm/sec.(10 inches/sec.)

11 269.5 mm/sec.(11 inches/sec.)

12 = 304.8 mm/sec. 12 inches/sec.)
Default Value: A
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Parameters Details

s = dew speed Accepted Values:
Aor2 = 50.8 mm/sec. (2 inches/sec.)
Bor3 = 76.2mm/sec. (3inches/sec.)
cor4 = 101.6 mm/sec. (4 inches/sec.)

5 = 127 mm/sec. 5 inches/sec.)

Doré6 = 152.4 mm/sec. (6 inches/sec.)
Eor8 = 203.2 mm/sec. (8 inches/sec.)
9 = 220.5 mm/sec. (9 inches/sec.)

10 245 mm/sec. (10 inches/sec.)

11 = 269.5 mm/sec. 11 inches/sec.)

12 = 304.8 mm/sec. 12 inches/sec.)
Default Value: D

b = backfeed speed | Accepted Values:

Aor2 = 50.8 mm/sec. (2 inches/sec.)
Bor3 = 76.2mm/sec. (3inches/sec.)
cor4 = 101.6 mm/sec. (4 inches/sec.)

5 = 127 mm/sec.(5 inches/sec.)
Doré6 = 152.4 mm/sec. (6 inches/sec.)
Eor8 = 203.2 mm/sec. (8 inches/sec.)
9 = 220.5 mm/sec. 9 inches/sec.)

10 = 245 mm/sec. 10 inches/sec.)

11 = 269.5 mm/sec. 11 inches/sec.)

12 = 304.8 mm/sec. 12 inches/sec.)
Default Value: A

Comments The speed setting for p, s, and b isdependent on the limitations of the printer. If
aparticular printer islimited to arate of 6 ips (inches per second), avalue of 12 can be entered
but the printer performs only at a6 ips rate. See your printer’s User Guide for specifics on
performance.
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~PR
Applicator Reprint

Description The ~PR command is supported only by the PAX and PAX2-Series printers. If
the ~PR command is enabled (see”JJ on page 196), the last |abel printed reprint, similar to the
applicator asserting the Reprint signal on the applicator port.

Format ~PR

Comments Pressing PREVIOUS on the control panel also causes the last 1abel to reprint.
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~PS
Print Start
Description The ~PS command causes a printer in Pause Mode to resume printing. The
operation isidentical to pressing PAUSE on the control panel of the printer when the printer is

aready in Pause Mode.

Format ~PS
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Description The *PW command allows you set the print width.

Format “PwWa

This table identifies the parameters for this format:

Parameters Details
a = label width (in Accepted Values: 2, to the width of the label
dots) If the value exceeds the width of the label, the width is set to

the label’s maximum size.
Default Value: last permanently saved value

Limitation Not all Zebra printers support the * PW command.

9/15/06
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~RO

Reset Advanced Counter

Description The ~RO command resets the advanced counters used by the printer to monitor
label generation in inches, centimeters, and number of |abels. Two resettable counters are

available and can be reset.

Format ~ROc

This table identifies the parameters for this format:

Parameters

Details

c = counter number

Accepted Values: 1 or 2

Default Value: avalue must be specified or the command is

ignored

—

Before

296862 IN.....

92928 LABLS...

Example ¢ Thisisan example of the ~RO command.

..... NONRESET CNTR
..... RESET CNTR1

..... RESET CNTR1
..... RESET CNTR2

PRINTER CONFIGURATION

Zebra Technologie:
£7C a0 1111 0s-200dpi
Benn

NONRESET CNTR
RESET CNTR1
RESET CNTR2

SET CNTR2
NONRESET CNTR
RESET CNTR1
RESET CNTR2

. Use comM.

* BARALLEL corm.
* SERIAL

| DATA BITS

. HOST HANDSHAKE
. PROTOCOL.

. NETWORK 1D

. COMMUNICATIONS
. CONTROL PREF!X
. FORMAT_PREF

. DELIHITER EHﬁR

L

- MODE
N NED!R FDNER upP

: LEFT POSITION

NONE .

005 DISPLAY.. -
007 POWER SUPI -
001 ADY. COUNTER... &

AV12446.04-26- 2002-33009 0D.VH1

FIRMWARE IN THIS PRINTER IS COPYRIGHTED
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Set Serial Communications

Description The *sc command allows you to change the serial communications

parameters you are using.

Format “sca,b,c,d,e, £

This table identifies the parameters for this format:

Parameters

Details

a

baud rate

Accepted Values: 110; 600; 1,200;2400;4800; 9600;
14400;19200;,28800;38400;0r57600; 115200

Default Value: must be specified or the parameter isignored

word length (in
data bits)

Accepted Values: 7 or 8
Default Value: must be specified

parity

Accepted Values: N (none), E (even), or O (odd)
Default Value: must be specified

stop bits

Accepted Values: 1 or 2
Default Value: must be specified

protocol mode

Accepted Values:
X XON/XOFF
D DTR/DSR
R = RTS
Default Value: must be specified

Zebra protocol

Accepted Values:
A = ACK/NAK
N = none
Z Zebra
Default Value: must be specified

Comments If any of the parameters are missing, out of specification, not supported by a
particular printer, or have a ZPL-override DIP switch set, the command is ignored.

A “JUs command causes the changes in Communications Mode to persist through power-up
and software resets.

9/15/06
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~SD

Set Darkness

Description The ~SD command allows you to set the darkness of printing. ~SD isthe
equivalent of the darkness setting parameter on the control panel display.

Format ~SD##

This table identifies the parameters for this format:

Parameters Details

## = desired Accepted Values: 00 to 30
darkness setting | Default Value: last permanently saved value
(two-digit
number)

— Example « These are examples of the XilllPlus Darkness Setting:
“MDS8 .3
~SD8 .3

Comments The “MD command value, if applicable, is added to the ~SD command.
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SE
Select Encoding
Description The “SE command is used to select the desired ZPL or ZPL |1 encoding table.

Format “SEd:o.x

Thistable identifies the parameters for this format:

Parameters Details

d = location of Accepted Values: R:,E:,B:,and A:
encodingtable | Default Value: R :

o = nameof Accepted Value: 1 to 8 alphanumeric characters

encoding table Default Value: avalue must be specified

x = extension Fixed Value: .DAT

The encoding tables are provided with the font card or downloaded in flash with the font. The
table appears as XXXXXxXX . DAT in adirectory label printed by the ZPL commands.

The most active encoding table isindicated by the * on the directory label.
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~SF
Serialization Field (with a Standard ~"FD String)

Description The “SF command allows you to serialize astandard *“ FD string. The
maximum size of the mask and increment string is 3K combined.

Format “SFa,b

This table identifies the parameters for this format:

Parameters Details

a = mask string The mask string sets the serialization scheme. The length of the
string mask defines the number of charactersin the current “FD
string to be serialized. The mask is aligned to the charactersin the
*FD string starting with the right-mostposition.

Mask Sring placeholders:

D or d —Decimal numeric 0-9

H or h — Hexadecimal 0-9 plus a-f or A-F

O or o —Octal 0-7

A or a —Alphabetic A—Z or a2z

N or n — Alphanumeric 0-9 plusA—Z or a-z

% —Ignore character or skip

b = increment string | Theincrement string is the value to be added to the field on each
label. The default value is equivalent to a decimal value of one.
The string is composed of any characters defined in the serial
string. Invalid characters are assumed to be equal to a value of
zero in that characters position.

The increment value for alphabetic strings start with ‘A’ or ‘a’ as
the zero placeholder. This means to increment an a phabetic
character by one, avalue of ‘B’ or ‘b’ must be in the increment
string.

For characters that do not get incremented, the $ character needs to be added to the increment
string.
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Example « Thisisan example of serializing a “ ¥D string. The ZPL |1 code generates three
separate |abels as seen in Generated Labels:

ZPL 1l CODE GENERATED LABELS

. 12K

~F0100,100
~CF0,100

A"FD12A"SFnnA,F"FS 12F
~PQO3

12A

This mask has the first characters as alphanumeric (nn = 12) and the last digit as uppercase
alphabetic (A). The decimal value of the increment number is equivalent to 5 (F). The number
of labels generated depends on the number specified by the * PQ command.

Inasimilar instance, the * FD string could be replaced with either of the “ FD strings below to
generate a series of label, determined by * PQ.

Using this ZPL code:
“FDBL0000"SFAAJAAd, 1
The print sequence on this series of labelsis:
BL0000O, BL0001,...BL0009, BL001O,...
BL0099, BL0100,...BL9999, BM000O...
Using this ZPL code:
*FDBLO0-0"SFAAdd%d, 1%1
The print sequence on this series of labelsis:
BL00-0, BLO1-1, BL02-2,...BL09-9,
BL11-0, BL12-1...

9/15/06
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Examples » These examples show the importance of capitalization and location within the

mask.

In this example, the printer cycles with every two printed |abels and alternates between H
(position 18), and then Z (position 36). With n or N, the serial number incrementsfrom 0 - 9
and a—z or A—Z (36 positions overall). With each completed cycle, the second cluster (nn)

increments one position (from 00, 01, 02 ...) per cycle:

GENERATED LABELS

ZPL 1l CODE
~XA
~F0100,50"A0N, 50, 50"
~PQ10
~XZ

FDzzZ”SFnnN, I"FS

04H
03z |
| 0H |
[ oz
[ o ]
| o

T

00z

1
L

00H

774

In thisexample, lower casei increments with amask string of nnN. Nothing changes because
thefirst cluster (Z) never triggers the second cluster (zz) to change.

ZPL 1l CODE

GENERATED LABELS

~XA

~F0100,50"A0N,50,50"FDzzZ"SFnnN, 1"FS

~“PQ10
~XZ

774

2l

ﬁ[

74

J

227

I
~

i

y, |9

174

2

3

l )
~

|

774

2zl

|

455411L-004 Rev. A

ZPL Il Programming Guide

9/15/06



ZPL Commands | 257
ASL

“SL
Set Mode and Language (for Real-Time Clock)

Description The *SL command isused to specify the Real-Time Clock’s mode of operation
and language for printing information.

Important
» Timeisread when theimageis created. If the image stays in the queue longer than the
specified time the image will be recreated with a new time.

» There are incidents when the same time or alarger space of time may be printed on |abels.
Thisis due to the format complexity and print speed.

Format “SLa,b

This table identifies the parameters for this format:

Parameters Details

a = mode Accepted Values:

S = Start Time Mode. Thisisthetimethat isread from the
Real-Time Clock when label formatting begins (when
*XA isreceived). Thefirst label hasthe same time
placed on it as the last |abel.

T = TimeNow Mode. Thisisthetimethat is read from the
Real-Time Clock when the label to be printed is placed
in print queue. Time Now is similar to a serialized time
or date field.

Numeric Value = Withthe Enhanced Real Time Clock
(V60.13.0.10 and above) atime accuracy tolerance can
be specified. Range = 1 to 999 seconds, 0 = one second
tolerance

Example: SL30,1 = Accuracy tolerance of 30 seconds and
use English.
Default Value: S
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Parameters Details
b = language Accepted Values:
1 = English
2 = Spanish
3 = French
4 = German
5 = [taian
6 = Norwegian
7 = Portuguese
8 = Swedish
9 = Danish
10 = Spanish?2
11 = Dutch
12 = Finnish
= Default Value: the language selected with KL or the control
panel

Comments These are some comments to be aware of
¢ The *sL command must be placed before the first *Fo command.

» Asof V60.13.0.10 all supported printers have Enhanced Real Time Clock capabilities the
RTC will not print time fields that are more than sixty seconds old, rather it will update the
time prior to printing (*SLT or “SL60). To control time with increments other than sixty
seconds the * S command can be used with a numeric value (*SL30).

*8sLs can keep times longer than sixty seconds.
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Description The *SN command allows the printer to index datafields by a selected
increment or decrement value, making the datafieldsincrease or decrease by a specified value
each time alabel is printed. This can be performed on 100 to 150 fields in a given format and
can be performed on both a phanumeric and bar code fields. A maximum of 12 of the right-
most integers are subject to indexing. Thefirst integer found when scanning from right to left
starts the indexing portion of the datafield.

If the alphanumeric field to be indexed ends with an a pha character, the data is scanned,
character by character, from right to left until a numeric character is encountered. Serialization
takes place using the value of the first number found.

Format “SNv,n,z

This table identifies the parameters for this format:

Parameters Details

v = starting value Accepted Values: 12-digits maximum for the portion to be indexed
Default Value: 1

n = increment or Accepted Values: 12-digit maximum

decrement value

Default Value: 1
To indicate adecrement value, precede the value with aminus
(-) sign.

z = addleading zeros
(if needed)

Accepted Values:
N = no
Y = yes
Default Value: N

Example ¢ This example shows incrementing by a specified value:

ZPL 11 CODE GENERATED LABELS

XA

~CFG

~“PQ3
X7

~"F0260,110

~SNOO1,1,Y"FS D2

Note: The ZPL II code above will generate
three separate labels, seen to the right.

Qo1

003

9/15/06
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Comments Incrementing and decrementing takes place for each seria -numbered field when
all replicates for each serial number have been printed, as specified in parameter r of the *PQ
(print quality) command.

If, during the course of printing serialized labels, the printer runs out of either paper or ribbon,
thefirst label printed (after the media or ribbon has been replaced and calibration compl eted)
has the same serial number as the partial label printed before the out condition occurred. This
isdonein case the last label before the out condition did not fully print. Thisis controlled by
the *Jz command.

Using Leading Zeros

In the * SN command, the z parameter determines if leading zeros are printed or suppressed.
Depending on which valueisused (Y = printleading zeros; N = do not print leading zeros),
the printer either prints or suppresses the leading zeros.

The default value for this parameter is N (do not print leading zeros).

Print Leading Zeros

The starting value consists of the right-most consecutive sequence of digits. The width
(number of digitsin the sequence) is determined by scanning from right to left until the first
non-digit (space or alpha character) is encountered. To create a specific width, manually place
leading zeros as necessary.

Suppressing Leading Zeros

The starting value consists of the right-most consecutive sequence of digits, including any
leading spaces. The width (number of digitsin the sequence) is determined by scanning from
right to left until the first alpha character (except a space) is encountered. To create a specific
width, manually place leading spaces or zeros as necessary. Suppressed zeros are replaced by
spaces. During the serialization process, when the entire number contains all zeros, the last
zero is not suppressed.

The * SN command replaces the Field Data (* D) command within alabel formatting
program.
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Description The “S0O command is used to set the secondary and the tertiary offset from the

primary Real-Time Clock.

Note « For each label only one S02 command can be used. If more than one offset is
required, SO3 must be used.

Format *“s0Oa,b,c,d,e,f,g

This table identifies the parameters for this format:

Parameters Details
a = clock set Accepted Values:
2 = secondary
3 = third
Default Value: value must be specified
b = months offset Accepted Values: -320001t032000
Default Value: 0
c = daysoffset Accepted Values: -32000t032000
Default Value: 0
d = yearsoffset Accepted Values; -32000 t0 32000
Default Value: 0
e = hoursoffset Accepted Values: -320001t032000
Default Value: 0
f = minutes offset Accepted Values: -320001t032000
Default Value: 0
g = seconds offset Accepted Values: -32000t032000

Default Value: 0

9/15/06
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~8SP

Start Print

Description The “SP command allows alabel to start printing at a specified point before
the entire label has been completely formatted. On extremely complex labels, this command
can increase the overall throughput of the print.

The command works as follows: Specify the dot row at which the * SP command is to begin.
This creates alabel segment. Once the *SP command is processed, all information in that
segment prints. During the printing process, all of the commands after the *SP continue to be
received and processed by the printer.

If the segment after the *SP command (or the remainder of the label) isready for printing,
media motion does not stop. If the next segment is not ready, the printer stops mid-label and
wait for the next segment to be completed. Precise positioning of the * SP command requires a
trial-and-error process, as it depends primarily on print speed and label complexity.

The *SP command can be effectively used to determine the worst possible print quality. You
can determine whether using the “ SP command is appropriate for the particular application by
using this procedure.

If you send the label format up to the first * SP command and then wait for printing to stop
before sending the next segment, the printed label is a sample of the worst possible print
quality. It drops any field that is out of order.

If the procedure above is used, the end of the label format must be:
*SP#”FS

A

Format “spa

This table identifies the parameters for this format:

Parameters Details

a = dotrowtostart | Accepted Values: 01032000
printing Default Value: 0

455411L-004 Rev. A

ZPL Il Programming Guide 9/15/06



ZPL Commands | 263
~SP

— Example ¢ In this example, alabel 800 dot rowsin length uses “SP500. Segment 1 prints
while commands in Segment 2 are being received and formatted.
/ \ Dot position 0

Label Segment 2
Dot position 500

Label Segment 1
Dot position 800
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A

Description The “SQ command is used to stop the ZebraNet Alert option.

Format *sQa,b,c

This table identifies the parameters for this format:

Parameters Details

a = condition type Accepted Values:

A = paper out

= ribbon out

= printhead over-temp

= printhead under-temp

= head open

= power supply over-temp

= ribbon-in warning (Direct Thermal Mode)
= rewind full

= cut error

= printer paused

= PQ job completed

= label ready

head element out

= reserved

= reserved

= power on

= clean printhead

= medialow

= ribbon low

= replace head

= battery low

= RFID error (in RFID printers only)
= dl errors (in RFID printers only)
= all errors (in non-RFID printers)

* 5 S H®n WO w"wOoZ = "agHmoDQ@=EEONW
[
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Parameters Details
b = dedtination Accepted Values:

A = seria port

B = pardlel port

C = email address

D = TCP/IP

E = UDPIP

F = SNMPtrap

* = wild card to stop dertsfor al destinations
c = hat messages Accepted Values:

Y = halt messages

N = start messages

Default Value: Y
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“SR
Set Printhead Resistance

Description The “SR command allows you to set the printhead resistance.

Format “SR####

This table identifies the parameters for this format:

Parameters Details

#H#H## = resistance Accepted Value: 0488 t01175

value (four-digit | pefault Value: ast permanently saved value
numeric value)

Comments To avoid damaging the printhead, this value should be less than or equal to the
value shown on the printhead being used. Setting a higher value could damage the printhead.

Note « New printer models automatically set head resistance.
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Description The *SS command is used to change the values for media, web, ribbon, and
label length set during the media calibration process. The media calibration processis
described in your specific printer’s user’s guide.

Format *SSw,m,r,1,m2,r2,a,b,c

This table identifies the parameters for this format:

Parameters Details
w = web (three-digit | Accepted Values: 000 t0 100
value) Default Value: value shown on the media sensor profile or

configuration label

m = media(three-
digit value)

Accepted Values: 000t0100

Default Value: value shown on the media sensor profile or
configuration label

r = ribbon (three- Accepted Values: 000t0 100

digit value) Default Value: value shown on the media sensor profile or
configuration label

1 = label length (in | Accepted Values: 0001 t0 32000
dots, four-digit | Default Value: value calculated in the calibration process
value)

m2 = intensity of Accepted Values: 000t0100
media LED Default Value: value calculated in the calibration process
(three-digit
value)

r2 = intensity of Accepted Values: 000t0 100
ribbon LED Default Value: value calculated in the calibration process
(three-digit
value)

a = mark sensing Accepted Values: 000t0100
(three-digit Default Value: value calculated in the calibration process
value)

b = mark media Accepted Values: 000t0100
sensing (three- | Default Value: value calculated in the calibration process
digit value)

¢ = mark LED Accepted Values: 000t0100
sensing (three- Default Value: value calculated in the calibration process
digit value)

9/15/06
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— Example « Below is an example of a media sensor profile. Notice the numbers from 000 to
100 and where the words WEB, MEDIA, and RIBBON appear in relation to those numbers.
Also natice the black vertical spike. This represents where the printer sensed the transition

from media-to-web-to-media.

MEDIA MEDIA MEDIA MEDIA MEDIA

The media and sensor profiles produced vary in appearance from printer to printer.
Comments Them2 andr2 parameters have no effect in Stripe® S-300 and S-500 printers.

Maximum values for parameters depend on which printer platform is being used.
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Description The “ST command sets the date and time of the Real-Time Clock.

Format “STa,b,c,d,e,f,g

This table identifies the parameters for this format:

Parameters

Details

a = month

Accepted Values: 01 to 12
Default Value: current month

b = day

Accepted Values: 01t031
Default Value: current day

Q
I

year

Accepted Values: 1998 t0 2097
Default Value: current year

hour

0,
1]

Accepted Values: 00 to 23
Default Value: current hour

minute

()
I

Accepted Values: 00 to 59
Default Value: current minute

second

h
1]

Accepted Values: 001059
Default Value: current second

g = format

Accepted Values:

A = am.

P = pm.

M 24-hour military
Default Value: M

9/15/06
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SX
Set ZebraNet Alert

Description The “sX command is used to configure the ZebraNet Alert System.

Format “sSXa,b,c,d,e, £

This table identifies the parameters for this format:

Note » The valuesin this table apply to firmware V48 12 4 and above.

Parameters

Details

a = condition type

Accepted Values:
A = paper out
= ribbon out
= printhead over-temp
= printhead under-temp
= head open
= power supply over-temp
= ribbon-in warning (Direct Thermal Mode)
= rewind full
= cuterror
= printer paused
= PQ job completed
= label ready
head element out
= reserved
= reserved
= power on
= clean printhead
= medialow
= ribbon low
= replace head
= battery low
= RFID error (in RFID printers only)
= dl errors (in RFID printers only)
= dl errors (in non-RFID printers)

* 2 S gH®n®WO "o Z = R"ROgHID Q=R EOQW
[

Default Value: if the parameter is missing or invalid, the command

isignored
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Parameters Details

b = destination for Accepted Values:
route alert A = seria port
B* = pardle port

C = e-mail address
D = TCP/IP

E = UDPIP

F = SNMPtrap

Default Value: if this parameter is missing or invalid, the
command is ignored

* Requires bidirectional communication.

c = enablecondition | Accepted Values:
set dlert to this N = no
destination Y - vyes

Default Value: Y or previously configured value

d = enablecondition | Accepted Values:
clear alert to this N = no
destination Y = yes
Default Value: N or previously configured value

Parameters e and £ are sub-options based on destination. If the
sub-options are missing or invalid, these parameters are ignored.

e = dedtination Accepted Values:
setting Internet e-mail address (e.g. user@company.com)
IP address (for example, 10.1.2.123)
SNMP trap

IP or IPX addresses

f = port number Accepted Values:
TCPport # (0 to 65535)
UPD port # (0 to 65535)

— Example « Thisisan example of the different (b) destinations that you can send for the
condition type (a):
Serial: “SXA,A,Y,Y
Parallel: “SXA,B,Y,Y
E-Mail: *SXA, C,Y, Y, admin@company . com
TCP: *sXA,D,Y,Y,123.45.67.89,1234
UDP: “SXA,E,Y,Y,123.45.67.89,1234
SNMP Trap: “SXA,F,Y,Y,255.255.255.255

Comments Inthe example above for SNMP Trap, entering 255.255.255.255 broadcasts the
notification to every SNMP manager on the network. To route the device to asingle SNMP
manager, enter a specific address (123.45.67.89).
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~87
Set ZPL

Description The *sz command is used to select the programming language used by the
printer. This command gives you the ability to print labels formatted in both ZPL and ZPL 1.

This command remains active until another “ Sz command is sent to the printer or the printer

is turned off.

Format “sza

This table identifies the parameters for this format:

Parameters Details
a = ZPL version Accepted Values:
1 = ZPL
2 = ZPL I
Default Value: 2

Comments If the parameter ismissing or invalid, the command isignored.
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~TA

Tear-off Adjust Position

Description The ~TA command lets you adjust the rest position of the media after alabel is
printed, which changes the position at which the label istorn or cut.

Format ~TA###

Important « These are some important facts about this command:

 For 600 dpi printers, the step size doubles.
* |If the number of charactersislessthan 3, the command isignored.

This table identifies the parameters for this format:

Parameters Details

### = changein Accepted Values; -120t0120
media rest Default Value: last permanent value saved
position

(3-digit valuein
dot rows must be
used.)

Comments If the parameter ismissing or invalid, the command isignored.
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A

TO

Transfer Object

Description The “TO command is used to copy an object or group of objects from one
storage device to another. It is similar to the copy function used in PCs.

Source and destination devices must be supplied and must be different and valid for the action
specified. Invalid parameters cause the command to be ignored.

The asterisk (*) can be used as awild card for object names and extensions. For instance,
ZEBRA. * Or * . GRF are acceptable forms for use with the *TO command.

At least one source parameter (d, o, or x) and one destination parameter (s, o, or x) must be
specified. If only *TO is entered, the command isignored.

Format “TOs:0.x,d:0.x

This table identifies the parameters for this format:

Parameters Details
s = sourcedeviceof |Accepted\Values.R:,E:,B:,and A:
stored object Default Value: if adriveisnot specified, all objects are transferred
to the drive set in parameter s
o = stored object Accepted Values: any existing object conforming to Zebra
name conventions
Default Value: if anameis not specified, * is used — all objects
are selected
X = extension Accepted Values: any extension conforming to Zebra conventions
Default Value: if an extension is not specified, * isused — all
extensions are selected
d = dedtination Accepted Values: R:,E:,B:,and A:
device of the Default Value: a destination must be specified
stored object
o = nameof the Accepted Values: up to 8 aphanumeric characters
object at Default Value: if anameis not specified, the name of the existing
destination object is used
X = extension Accepted Values: any extension conforming to Zebra conventions
Default Value: if an extension is not specified, the extension of the
existing object is used

Comments Parameters o, x, and s support the use of the wild card (*).

If the destination device does not have enough free space to store the object being copied, the
command is canceled.

Zebrafiles (z : * . *) cannot be transferred. These files are copyrighted by
Zebra Technologies.
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Transferring Objects

These are some examples of using the “TO command.

Example ¢ To copy the object ZLOGO . GRF from DRAM to an optional Memory Card
and rename it ZLOGO1 . GRF, write the following format:

~XA
“TOR: ZLOGO.GRF, B: ZLOGO1 .GRF
*XZ

Example « To copy the object SAMPLE . GRF from an optional Memory Card to DRAM
and keep the same name, write this format:

AXA
“TOB:SAMPLE.GRF, R: SAMPLE . GRF
*XZ

Transferring Multiple Objects

The asterisk (*) can be used to transfer multiple object files (except * . FNT) from DRAM to
the Memory Card. For example, assume you have several object filesthat contain logos. These
filesare named LOGO1 . GRF, LOGO2 . GRF, and LOGO3 . GRF.

To transfer all these files to the memory card using the name NEW instead of L OGO, place an
asterisk after the names NEW and LOGO in the transfer command. This copies all files
beginning with LOGO in one command.

XA
“TOR : LOGO* .GRF, B:NEW* . GRF
Xz
During amultiple transfer, if afileistoo big to be stored on the memory card, that fileis

skipped. All remaining files attempt to be transferred. All files that can be stored within the
space limitations are transferred, while other files are ignored.
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~WC

Print Configuration Label

Description The ~WC command is used to generate a printer configuration label. The printer
configuration label contains information about the printer setup, such as sensor type, network
ID, ZPL mode, firmware version, and descriptive dataontheR:, E:,B:,and A: devices.

Format ~wC

Comments Thiscommand works only when the printer isidle.

PRINTER CONFIGURATION

Zebra_Technologies
2TC 179xi111—3%3dpi

ALL

©10.003.004.148....
255.255.255.000. ...
@10.903.004.801....
20ee-83-23 15:21:53

. PRINT MODE
. SENSOR TYPE

. PR
LABEL LENGTH

. BAUD
DATA_BITS
. STOP BITS
. HOST HANDSHAKE

. FORMAT PREFIX

. ZPL_MODE
HEDIA POWER UP
. HEAD CLOSE
BACKFEED

H

. HEAD RESISTOR

. APPLICATOR PORT
WE

MEDIA LED
. RIBBON LED
. LCD_ADJUST
. MODES DISABLED

- . HARDWARE ID
. CONFIGURATION
RAN

: MEMORY CARD

. Ji@ INTERFACE
. J8 INTERFACE
. ¥HIHHX/CDQH 1D

DARKNESS
TEAR_OFF

MEDIA TYPE

FRINT METHOD
INT WIDTH

MAXIMUM LENGTH
PARALLEL COMM.
SERIAL COMM.

PARITY

PROTOCOL
NETWORK 1D

COMHMUNICATIONS
CONTROL PREFIX
DELIMITER CHAR

LABEL TOP
LEFT POSITION
EAD TEST COUNT

VERIFIER PORT

MARK MED S.

MARK LED
HODES ENABLED

RESOLUTION
SOCKET 1 ID
FIRHWARE

ONBOARD FLASH
FORMAT CONVERT
Jiz INTERFACE
J11 INTERFACE

J3 INTERFACE
J7 INTERFACE

P RESOLUTION
1P PROTOCOL

1P ADDRESS
SUBHET MASK
DEFAULT GATEWAY
TINE STAMP

FIRHMWARE IN THIS PRINTER IS COFYRIGHTED
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Print Directory Label

Description The “WD command is used to print alabel listing bar codes, objects stored in
DRAM, or fonts.

For bar codes, thelist shows the name of the bar code. For fonts, the list shows the name of the
font, the number to use with *A command, and size. For objects stored in DRAM, the list
shows the name of the object, extension, size, and option flags. All listsare enclosed in a
double-line box.

Format ~WDd:o.x

This table identifies the parameters for this format:

Parameters Details
d = sourcedevice — | Accepted Values: R:,E:,B:, A: and Z:
optional Default Value: R :
o = object name— | Accepted Values: 1 to 8 alphanumeric characters
optional Default Value: *
The use of a ? (question mark) is also allowed.
X = extension— Accepted Values: any extension conforming to Zebra conventions
optional .FNT = font

.BAR = bar code
.ZPL stored ZPL format
.GRF = GRF graphic
.CO = memory cache
.DAT = font encoding
.STO data storage
.PNG PNG graphic
* = @l objects
Default Value: *
The use of a ? (question mark) is also allowed.

— Example « To print alabdl listing all objectsin DRAM, enter:
“XA
“WDR:* . *
X7z
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AWD
— Example « To print alabd listing all resident bar codes, enter:
XA
“WDZ:*.BAR
Xz
— Example « To print alabd listing all resident fonts, enter:
XA

*WDZ:* .FNT
*XZ
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XA

Start Format

Description The *XA command is used at the beginning of ZPL |1 code. It isthe opening
bracket and indicates the start of anew label format. Thiscommand is substituted with asingle
ASCII control character STX (control-B, hexadecimal 02).

Format *“xa

Comments Valid ZPL Il format requires that label formats should start with the “XA
command and end with the * X2 command.
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A

XB
Suppress Backfeed

Description The *XB command suppresses forward feed of media to tear-off position
depending on the current printer mode. Because no forward feed occurs, a backfeed before
printing of the next label is not necessary; thisimproves throughput. When printing a batch of
labels, the last l1abel should not contain this command.

Format “XB

“XB in the Tear-off Mode

Normal Operation: backfeed, print, and feed to rest
*XB Operation: print (Rewind Mode)

“XB in Peel-off Mode

Normal Operation: backfeed, print, and feed to rest
“XB Operation: print (Rewind Mode)

Note « To prevent jamming in cutter mode, *XB suppresses backfeed and cutting.
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Recall Format
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~XF

Description The *XF command recalls a stored format to be merged with variable data.
There can be multiple *XF commands in one format, and they can be located anywhere within

the code.

When recalling a stored format and merging data using the “ FN (Field Number) function, the
caling format must contain the * FN command to merge the data properly.

While using stored formats reduces transmission time, no formatting timeissaved. The ZPL 11
format being recalled is saved as text strings that need to be formatted at print time.

Format “XFd:o.x

This table identifies the parameters for this format:

Parameters

Details

d = source device of

Accepted Values: R:,E:,B:,and A:

stored image Default Value: search priority (R:,E:,B:,and A:)
o = name of stored Accepted Values: 1 to 8 alphanumeric characters

Image Default Value: if anameis not specified, UNKNOWN is used
X = extensionl Fixed Value: . ZPL

For a complete example of the “DF and *XF command, see “DF and “XF — Download
format and recall format on page 11.
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XG

Recall Graphic

Description The “XG command is used to recall one or more graphic images for printing.
This command isused in alabel format to merge graphics, such as company logos and piece
parts, with text data to form acomplete label.

An image can be recalled and resized as many times as needed in each format. Other images
and data might be added to the format.

Format "XGd:o.x,mx,my

This table identifies the parameters for this format:

Parameters Details
d = sourcedeviceof |AcceptedValues. R:,E:,B:,and A:
stored image Default Value: search priority (R:,E:,B:,and A:)
o = nameof stored | Accepted Values: 1 to 8 aphanumeric characters
image Default Value: if anameis not specified, UNKNOWN is used
x = extension| Fixed Value: .GRF
mx = magnification | Accepted Values: 1t010
factoronthex- | Default Value: 1
axis
my = magnification | Accepted Values: 1t010
factoronthey- | Default Value: 1

axIs

Example « Thisisan example of using the *XG command to recall the image
SAMPLE . GRF from DRAM and print it in five different sizesin five different locations on
the same | abel:

A

XA

*F0100,100"XGR:
*F0100,200"XCGR:
*FO100,300"XGR:
*F0100,400"XGR:
*F0100,500"XGR:

A

Xz

SAMPLE . GRF
SAMPLE.
SAMPLE.
SAMPLE.

SAMPLE.

,1,1°FS

GRF,2,2"FS
GRF, 3,3"FS
GRF,4,4"FS
GRF,5,5"FS
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A
X7
End Format
Description The *xZ command is the ending (closing) bracket. It indicates the end of a
label format. When this command is received, alabel prints. This command can also be issued
asasingle ASCII control character ETX (Control-C, hexadecimal 03).

Format *“xz

Comments Label formats must start with the “XA command and end with the *XZ
command to bein valid ZPL 11 format.
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77

Printer Sleep

Description The *zZ command places the printer in an idle or shutdown mode.

Format *“zzZt,b

This table identifies the parameters for this format:

Parameters

Details

t = number of
second (idle
time) prior to
shutdown

Accepted Values: 0 t0 999999 —setting 0 disables automatic
shutdown

Default Value: last permanently saved value or 0

b = label status at
shutdown

Accepted Values:

Y = indicates to shutdown when labels are still queued

N = indicatesall labels must be printed before shutting down
Default Value: N

Comments The *zZ command isonly valid on the PA400 and PT400 battery-powered

printers.
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RFID Commands

This section contains the ZPL 11 commands for RFID-specific applications.

For more information about the RFID commands, refer to the RFID Programming Guide. A
copy is available on the User CD provided with your printer and online at
http://www.zebra.com/manuals.
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RFID Command Overview

In addition to reading or encoding RFID tags, the RFID ZPL commands also provide for RFID
exception handling, such as setting the number of read/write retries before declaring a
transponder defective (set with *RR, *RT, and “WT) or setting the number of labels that will
be attempted if an error occurs (set with *RS).

For example, if an RFID label failsto program correctly or if the transponder cannot be
detected, the printer gjects the label and prints VOID acrossit. The printer will try to print
another label with the same data and format for the number of RFID labels specified by the
RS command. If the problem persists, the printer follows the error handling instructions
specified by the “RS command: the printer may remove the problematic format from the print
gueue and proceed with the next format (if one existsin the buffer), or it may place the printer
in Pause or Error mode.

Important « Consider the following before using any command in this section:

» Before using a particular command, verify that it is compatible with your printer and
firmware version. See Table 13 on page 287.

« |If aparameter in the following tablesis designated as not applicable for a particular
printer, any value entered for the parameter will be ignored, but the place holder for the
field isrequired.
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RFID Commands
Printer and Firmware Compatibility

Table 13 shows which RFID ZPL commands you can use with different printers and firmware

VErsions.

Table 13 « Supported Commands Based on Printer and Firmware

UHF Printers HF Printers
> x x s o X X
5 S 3 X X X~ ©
3 3 3 ] 388 8
g | ¢ | 8|8 |28: | &
Command Function 14 14 14 n n nn %)
§ L
- 2 E I N
38 S - 2| 3
-~ =1 = =1 o]
— - — < «— N
X o o 04 14 4
"HL or ~HL Return RFID Data Log to Host * * * — * * * —
on page 288
"HR on page 289 Calibrate RFID Transponder * * * — * * * _
Position
~RA on page 292 Read AFI or DSFID Byte — — — — — _ * _
"RB on page 294 Define EPC Data Structure * * * — * * * _
"RE on page 296 Enable/Disable E.A.S. Bit — — — — — _ * *
"RF on page 297 Read or Write RFID Format * * * — * * o _
RI on page 299 Get RFID Tag ID *a — — — * _ * *
RM on page 300 Enable RFID Motion * * * _ . - " —
RN on page 301 Detect Multiple RFID Tagsin *b * * — — _ * _
Encoding Field
~RO on page 302 Reset Advanced Counters * * * — * * * _
“RR on page 304 Specify RFID Retriesfor a * * * — * * * _
Block
"RS on page 305 Set Up RFID Parameters * * * * * * * =
RT on page 311 Read RFID Tag *c *c *c * *c *c *c *
~RV on page 313 Report RFID Encoding Results * * * — — _ _ _
~RW on page 314 Set RFID Read and Write * * * — * * * _
Power Levels
"RZ on page 315 Set RFID Tag Password and * * * — * * _ _
Lock Tag
on page 316 Encode AFI or DSFID Byte — — — — — — * —
WT on page 319 Write (Encode) Tag *d *d *d * *d *d *d *
WV on page 321 Verify RFID Encoding * * * _ * * — —
Operation

a Requires R60.13.0.13ZD or higher.

b. Requires R60.13.0.3 or higher.

c. Usethe *RF, “RM, and “RR commands rather than the “RT command. The “RT command is provided only for backward-compatibility with
label formats that were developed for older Zebra RFID printers.

d. Usethe “RF, *RM, “RR, and “WV commands rather than the “WT command. The “WT command is provided only for backward-compatibility
with label formats that were developed for older Zebra RFID printers.
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“HL. or ~HL
Return RFID Data Log to Host

Description The printer continually logs RFID data and storesit in the printer’'s RAM. Use
this command to request that the RFID data log be returned to the host compuiter, to clear the
current data log, and to restart data recording. The data returned show the status of the RFID
read, write, and lock commands and show any resulting error codes.

Format “HL or ~HL

Comments
 Dataisshown in the format sent by the “RFW command (ASCII, Hex, or EPC).

» Inthelog, the datadisplaysin this manner:
C, EEEE, DDDDDDDDDDDDDDDDDDDDDDDD
where
C =the RFID operation (R = read, W = write, L = lock)
EEEE = the RFID error code
DDDDDDDDDDDDDDDDDDDDDDDD = dataread or written
* |f the log exceeds 64K (approximately 2000 operations), the datalog is cleared
automatically, and datarecording restarts. When this happens, the following appearsin the
log:
Logfile automatically reset

« |f the printer loses power, thelog islost. If thelog results are important to you, retrieve the
log frequently.
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Calibrate RFID Transponder Position

Important « This command is not supported by al printers or firmware. See Table 13
on page 287 for the list of printers and firmware with which you can use this command.

Description Use this command to initiate an RFID transponder calibration for a specific
RFID label. Results are returned to the host computer. This calibration is used to determine the
optimal programming position for RFID media that may not meet the transponder placement
specifications for the printer.

Do not perform transponder calibration for RFID mediathat meets the transponder placement
specifications for your printer. Doing so will slow the printer’s throughput unnecessarily. To
order mediathat is designed for use with your RFID printer, contact your authorized Zebra
reseller.

During transponder calibration, the printer feeds the RFID label one-dot row at atime while
taking readings (viathe READ TAG command and the WRITE TAG commands) to profile the
RFID transponder. Based on the results, the printer determines the optimal programming
position for the label and returns a results table to the host. The calibrated value is used as the
programming position for the “RS command, can be overwritten by the “RS command, and is
saved to nonvolatile memory (the value is saved even if the power is turned off).

This calibration takes into account the print mode, backfeed mode, and tear off position. The
RUH optionintheRF IO TAG CAHLIE control panel parameter performs the same
calibration but does not create a results table.

Important « If alabel format specifies avalue for parameter p (read/write position of the
transponder) in the “RS command, that value will be used for the programming position for
al RFID labels until anew position is specified or until the printer isturned Off (O) and then
back On (1).

Format “HRa,b

This table identifies the parameters for this format.

Parameters

Details

a = dartstring User text to appear before the results table.

Accepted values. any string less than 65 characters
Default value: start

b = endstring

User text to appear after the results table.
Accepted values. any string less than 65 characters
Default value: end
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Comments

» Based on the recommended transponder placement position for most RFID labels, the
printer’s default RFID programming position is zero for the R110PAX4. For other RFID
printers, the default programming position is the label length minus 1 mm (0.04 in.).

To return to the default programming position at any time, use the RESTORE optionin the
EFID TAG CALIE control panel parameter.

» Attheend of calibration, aresultstable is returned to the host. Each line in the results

table appears as:
Row, Read Result, Write Result
where
Row = the dot row where calibration occurred
Read Result = results of calibration (R =read, “ ” = unable to read)
Write Result = results of calibration (W = write, “ " = unable to write)
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—> Example « If the following command is sent to the printer:
*XA"HR"XZ
The printer starts the transponder calibration and returns a results table such as the following:

start
position=195
215, ,

214, ,

213, ,

212, ,

211, ,

210, ,W
209,R,

208, ,

207, ,

206, ,W
205,R,
204, ,
203, ,
202, ,
201,R,
200,R,
199,R,
198,R,
197,R,

EE====E=E==

<o —kkkK

énd
In this example, the optimal programming position is 195. Thisisidentified at the top of the
table (position=195) and with anthe arrow (< - - - *** *) in the table.
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RA

Read AFI or DSFID Byte

Important « This command is not supported by al printers or firmware. See Table 13
on page 287 for the list of printers and firmware with which you can use this command.

Description Use this command to read the AFI or DSFID byte. The data can be returned to
the host via the “HV command.

Format “Ra#,f,r,m,b

This table identifies the parameters for this format.

Parameters Details
# = fidd number The value assigned to this parameter should be the same as the one used in the
specified with *RT command.

another command

Accepted values: 0 to 9999
Default value: 0

format

Hh
1l

Accepted values:

0 = ASCII

1 = Hexadecimal
Default value: 0

number of retries

[}
1l

Accepted values. 0to 10
Default value: 0

motion

3
I

Accepted values:

0 = Feedlabel after writing.

1 = No Feed after writing. Other ZPL may cause a feed.
Default value: 0

(o
1l

type of byte to read

Accepted values:

A = AFIl byte

D = DSFID byte
Default value: A

— Example 1 ¢ This example reads the AFIl bytein ASCII format and returnsAFI Byte:x
to the host. The printer will retry the command five times if necessary. A voided label is
generated if the read is unsuccessful after these retries. The data read will go into the *FN1
location of the recalled format.

XA

“F020,120"A0N, 60"FN1"FS
“RA1,0,5,0"FS
“HV1, ,AFI Byte:"FS

*XZ
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—> Example 2 ¢ This example reads the DSFID bytein ASCII format and returns
DSFID Byte:x tothehost. The printer will retry the command threetimesif necessary. A
voided label is generated if the read is unsuccessful after these retries. The dataread will go
into the * FN1 location of the recalled format.

~XA

~F020,120"A0N, 60"FN1"FS
“RA1,0,3,0,D"FS
“HV1,,DSFID Byte:"FS
*XZ
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A

RB

Define EPC Data Structure

Important « This command is not supported by al printers or firmware. See Table 13
on page 287 for the list of printers and firmware with which you can use this command.

Description Usethiscommand to define the structure of EPC data, which can be read from
or written to an RFID transponder. For more information about EPC specifications, refer to the
EPC Global web site. All parametersin this command are persistent and will be used in
subsequent formats if not provided. The values are initially set to the default values.

RFID transponders can have different partitions defined. This command specifies the number
of partitions and how many bits are in each partition.

Format “RBn,p0,pl,p2, ..., plb

This table identifies the parameters for this format.

Parameters Details

n = totd bit size of the Specify the number of bits to include in the partitions.

partitions Accepted values: 1 to n, where n isthe bit size of the tag.
Default value: 96
pl ... pl5= Specify the number of bitsto include in the individual partitions. The partition
partition sizes sizes must add up to the bit size specified for the previous parameter. The

largest individual partition sizeis 64 bits.
Accepted values. 1 to 64
Default value: 1

— Example 1 ¢ The following command specifies that there are 96 bits used with threefields.
Fields 1, 2, and 3 contain 10, 26, and 60 bits, respectively.

*RB96,10,26,60

The ZPL code to encode atag with this format would look like this:
“RFW,E"FD1000.67108000.1122921504606846976"FS

When the tag is being encoded, the tag stores the data in the following way:
* Field1contains 1000. Thisvalueis stored in the first 10 bits
e Field 2 contains 67108000. Thisvalueis stored in the next 26 bits.

* Field3contains1122921504606846976. Thisvaueis stored in the remaining
60 hits.
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—> Example 2 ¢ The following command specifies that there are 64 bits used with eight 8-bit
fields.
“RB64,8,8,8,8,8,8,8,8"FS
The ZPL code to encode atag with this format would look like this:
“RFW,E"FD1.123.160.200.249.6.1.0"FS
When writing to the tag, each set of dataiswritten in its respective 8-hit field.
—> Example 3 « This example usesthe SGTIN-64 standard, which defines 64-bit structure in the
following way:
Header Filter Value Company Item Reference | Serial Number
Prefix Index
SGTIN-64 2 bits 3 bits 14 bits 20 bits 25 bits
10 8 16,383 910 1,048,575 33,554,431
(binary value) (decimal (decimal (decimal (decimal
capacity) capacity) capacity*) capacity)
* Capacity of Item Reference field varies with the length of the company prefix.
The ZPL code to encode atag with this format would look like this:
~XA
“RB64,2,3,14,20,25
“RFW,E“FDO0,3,12345,544332,22335221"FS
X2
These commands would put
e 0 inthe header
» 3 asthefilter value
* 12345 asthe company prefix
» 544332 astheitem reference
e 22335221 asthe serial number
To read this EPC data and print the results on the label, you would use the following code:
XA
“RB64,2,3,14,20,25
*F0O50,50"A0N,40"FNO"FS
*FNO"RFR,E"FS
X7
The resulting label would look like this:
g
0.3.12345.544332.22335221
-
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RE

Enable/Disable E.A.S. Bit

Important « This command is not supported by al printers or firmware. See Table 13
on page 287 for the list of printers and firmware with which you can use this command.

Description Usethis command to enable or disable the Electronic Article Surveillance
(E.A.S)) bit that is available in some |SO15693 tags (such as Philips). This command works
only on those | SO15693 transponders and will be ignored if the tag does not support E.A.S.

Format “REt,r

The following table identifies the parameters for this format.

Parameters Details

t = Enable/disablethe Accepted values:
E.A.S. bit in the N = DisableEA.S.
15015693 Y = EnableEA.S.
transponder

Default value: N

r = number of retries

Accepted values. 0to 10
Default value: 0

—> Example « Thisexample enablesthe E.A.S. bit in the transponder. It will retry the command
fivetimesif necessary.

“XA

“REy,5

*XZ
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Read or Write RFID Format

Important « This command is not supported by al printers or firmware. See Table 13
on page 287 for the list of printers and firmware with which you can use this command.

Description Usethiscommand to read or write to (encode) an RFID tag. When using this
command to read a tag, you may use afield variable to print the tag data on the label or to
return the data to the host.

Format “RFo,f,b,n

Thistable identifies the parameters for this format.

Parameters

Details

@)

operation

The action to be performed.
Accepted values:
W = writeto (encode) the tag
L write with LOCK (if supported by tag type; Gen 2 does not use this
locking function)
R read the tag
P read password (Gen 2 only)
Default value: W

Hh
1

format

Accepted values:

A = ASCII

H Hexadecimal

E EPC (ensure proper setup with the “RB command)
Default value: H

of
I

starting block
number

Gen 2tags
Which password to read when P is specified for the operation.
Accepted values:

K kill password
A = access password

Other Tag Types
Accepted values: 0 to n, where nis the maximum number of blocks for the tag.
Default value: 0

n = number of bytesto

Note « This parameter is used only by the R4Mplus with firmware

read or write version SP994X (R4M plus European version).
This parameter applies only when the starting block number is 1.
Accepted values: 1 to n, where nis the maximum number of bytes for the tag.
For UCODE EPC 1.19, nis 32.
Default value: 1
9/15/06 ZPL Il Programming Guide 455411-004 Rev. A
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Examples ¢

Encode ASCII
This example encodes 96-hit data.

~XA
“RS4
*RFw,a”FD00 my data’FS
X2

Encode Hex
This example encodes 64-hit data.

XA

“RS3
“RFW,H"FD1122334455667788"FS
*XZ

Encode EPC
This example encodes 96-bit data, as specified by the *RB command.

XA

“RB96,8,3,3,20,24,38
“RFw,e”"FD16,3,5,78742,146165,1234567891"FS
*XZ
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Important « This command is not supported by al printers or firmware. See Table 13
on page 287 for the list of printers and firmware with which you can use this command.

Description Use this command to get the unique serial number of thetag and returnitin
hexadecimal format. The data can be sent back to the host via the *HV command.

Format “RI#,s,r,m

This table identifies the parameters for this format.

Parameters

Details

#

number to be Accepted values: 0 to 9999
assigned tothefield | pefault value: 0

)]
1l

specify data order Note « This parameter applies only to the R110Xi HF and R2844-Z

printers.

Accepted values:

0 = Most significant bytefirst for Tag* It and PicoTag. Least significant
byte first for I* code and 1 SO15693.

1 = Reversethedataorder
Default value: 0

r = number of retries Accepted values. 0to 10
Default value: 0
m = motion Accepted values:
0 = Feedlabel after writing.
1 = No Feed after writing. Other ZPL may cause a feed.
Default value: 0
—> Example ¢ Thisexamplereads atag ID, printsit on alabel, and sends string
Tag ID:xxxxxxxx tothehost. The dataread will go into the “FNO location of the
format. The printer will retry the command five times, if necessary.
XA
“F020,120"A0N, 60"FNO"FS
“RIO0,,5"FS
“HVO0,,Tag ID:"FS
X7z
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RM

Enable RFID Motion

Important « This command is not supported by al printers or firmware. See Table 13
on page 287 for the list of printers and firmware with which you can use this command.

Description Use thiscommand to enable or disable RFID motion. By default, labels

automatically print at the end of the format. This command allows you to inhibit the label from
actually moving when it reaches the program position, which is useful for debugging, setup,
and custom applications. This parameter is not persistent (carried over from label to label).

Format “RMe

Thistable identifies the parameters for this format.

Parameters

Details

e = enable

Accepted values:

Y = Yes, move the label

N = No, do not move the label
Default value: Y

455411L-004 Rev. A
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RN
Detect Multiple RFID Tags in Encoding Field

Important « This command is not supported by al printers or firmware. See Table 13
on page 287 for the list of printers and firmware with which you can use this command.

Description Use this command to enable or disable detection of multiple RFID tagsin the
encoding field. By default, the printer checks for more than one tag in the field before
attempting to read or write. If more than one tag is found, the label over the antenna support is
voided, andtheRF IO ERR STATUS parameter on the control panel displays

MULTIPLE TAGS. To speed up printing and encoding by up to 200 ms, the check may be
disabled. This parameter is persistent (carried over from label to label).

Format “RNe

The following table identifies the parameters for this format.

Parameters Details

e = enable Accepted Values:

Y = Yes, check for multiple tags

N = No, do not check for multiple tags
Default Value: Y
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302 |

RFID Commands

~RO
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Reset Advanced Counters

Important « This command is not supported by al printers or firmware. See Table 13
on page 287 for the list of printers and firmware with which you can use this command.

Description Usethiscommand to reset the advanced counters used by the printer to monitor
label generation in inches and centimeters, the number of |abels printed, and the number of
valid and voided RFID labels. Any single error during programming of an RFID tag will result

in that label being considered “void” by the counter.

Four resettable counters are available. The values for the counters are displayed on the printer

configuration label.

Note « For the R4Mplus, the counter values are not saved, so power cycling the printer resets

all countersto zero.

Format ~ROc

This table identifies the parameters for this format:

Parameters

Details

C =counter to

reset Accepted Values:

1 = counterl

2 = counter 2

3 = valid RFID label counter
4 = voided RFID label counter

Default Value: None. If avalueis not specified, the command is ignored.

Example 1 « This example shows how the counter portion of the printer configuration labels

looks when counter 1 isreset by sending ~RO1.

Before
296862 IN.......... NONRESET CNTR
— P 296862 IN.......... RESET CNTR1
296862 IN.......... RESET CNTR2
753289 CM.......... NONRESET CNTR
———— P 753289 CM. ... euun. RESET CNTR1
753289 CM..oounn.. RESET CNTR2
92928 LABLS........ NONRESET CNTR
— 92928 LABLS........ RESET CNTR1
92928 LABLS........ RESET CNTR2
After
296876 IN.......... NONRESET CNTR
O INuvrwenrreronnnn RESET CNTR1
296876 IN.......... RESET CNTR2
753323 CMuuunnnn.. NONRESET CNTR
— B 0 CMeeeereeennnnannn RESET CNTR1
753323 CHM..vvnnnnn. RESET CNTR2
82930 LABLS........ NONRESET CNTR
— P 0 LABLS.cueueennnn. RESET CNTRL
92930 LABLS........ RESET CNTR2

455411L-004 Rev. A
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Example 2 « This example shows how the counter portion of the printer configuration labels
looks when the RFID counters are reset by sending ~RO3 and ~RO4.

Before

RTC DATE

RTC TIME

.. RFID VALID CTR
. RFID VOID CTR
RFID READ PWR
RFID WRITE PWR
RFID ERR STATUS
RFID TAG TYPE
RFID VERSION
NONRESET CNTR
RESET CNTR1
RESET CNTR2

RTC DATE

RTC TIME

RFID VALID CTR
.. RFID VOID CTR
. RFID READ PWR
. RFID WRITE PWR
. RFID ERR STATUS
RFID TAG TYPE
RFID VERSION
NONRESET CNTR
RESET CNTR1
RESET CNTR2

9/15/06
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RR
Specify RFID Retries for a Block

Important « This command is not supported by al printers or firmware. See Table 13
on page 287 for the list of printers and firmware with which you can use this command.

Description Usethis command to change the number of times that the printer attempts to
read or write to a particular block of asingle RFID tag. By default, the printer will attempt six
retries. This command is persistent and will be used in subsequent formats if not provided.

Note « This command's function is different than the “number of labels’ parameter in the

“RS command.

Format “RRn

This table identifies the parameters for this format.

Parameters Details

n = number of retries Accepted values. 0 to 10
Default value: 0

— Examples ¢
Set read block retriesto 5

“XA
“FN1*RR5*RFR,H"FS
“HV1*FS

*XZ

Set write block retriesto 2

XA
“RR2*RFW,H*FD1234"FS
*XZ
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“RS
Set Up RFID Parameters

Description Use this command to set up RFID parameters including tag type, read/write
position of the transponder, and error handling.

reading tag data. Problems can occur if the dataread from the tag is going to be printed on the
label. Any data read from the transponder must be positioned to be printed above the
read/write position. Failure to do thiswill prevent read data from being printed on the label.

Important « Use care when using this command in combination with “RT or *RF for

Format “RSt,p,v,n,e,a,c,s

This table identifies the parameters for this format.

Parameters Details

t = tagtype Tells the printer/print engine which tag type you are using. If you specify atag
type that is not supported by your printer or firmware, the printer uses the
default value. For the supported tag types and defaults, see Table 14

on page 308.
UHF Printers
0 = None
1 = EPCClassO
2 = EPCClass0 Plus
3 = EPCClass1 64-bit
4 = EPC Class 1 96-hit
5 = UCODEEPC 1.19
6 = Impinj ClassO Plus
7 = 1S0O 18000-06A
8 = EPC Class 1, Generation 2 (Gen 2)
9 = 1S0O 18000-06B
HF Printers

= Note * Only the R110Xi HF printer (firmware version R65.X.X)
supports the use of letters for this parameter. All other printers use the

numbers.
Aor0 =None
Borl = Autodetect (query tag to determine)

cor2 = Tag*It (Texas Instruments Tagit tags)
Dor3 = I*code (Phillipslcode tags)

Eor4 = Pico Tag (Inside Technology’s)
For5 = 1SO 15693

Goré6 = EPCtag(13.56 MHz)

Hor7 = UID Tag

I or8 = MifareUltralLight

9/15/06 ZPL Il Programming Guide 455411-004 Rev. A



306 | RFID Commands
RS

Parameters Details

p = read/writepositionof | Setsthe read/write position of the transponder in vertical (Y axis) dot rows
the transponder from the top of the [abel. Set to 0 (no movement) if the transponder is already
in the effective area without moving the media.

Important « If alabel format specifies avalue for this parameter, this
value will be used for the programming position for all labels until a
new position is specified or until the printer is turned off (O) and then
back on (1).
Accepted values: 0 to label length
Default value:
For the R110PAX4 and R2844-Z: 0
For all other supported printers: label length minus 1 mm (/16 in.)

v = length of void Sets the length of the void printout in vertical (Y axis) dot rows.
printout Accepted values: 0 to label length
Default value: 1abel length
n = number of labels The number of labels that will be attempted in case of read/encode failure.

Accepted values. 1to 10
Default value: 3

error handling If an error persists after the specified number of labels are tried, perform this
error handling action.
Accepted values:
N = Noaction (printer dropsthe label format causing the error and moves
to the next queued |abel)
P = Placeprinter in Pause mode (label format staysin the queue until the
user cancels)
E = Place printer in Error mode (label format stays in the queue until the
user cancels)
Default value: N
3 Note ¢ You can set the printer to send an error message to the host for
each failure. To enable or disable thisunsolicited error message, refer to

the “sx and *sQ ZPL commands. Use V for the condition type for an
RFID error.

(0]
I
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Parameters

Details

a = signalson applicator

=) Note * This parameter does not apply to the R2844-Z. For the
R4Mplus, this parameter applies only to printers with firmware version
SP994X (R4Mplus European version).

When the value for parameter p (read/write position of the transponder) is
nonzero, this parameter changes the number of start and stop print signals
required for printing.

In Single mode, one start print command is required. In Double mode, two are
required, so the printer will resume printing only after the second start print
command is received.

Accepted values:
S = singlesigna
D = doublesignal (For the R110PAX4, Double mode will work only if the
read/write position is changed from the default of zero.)

Default value: S

c = certify tag witha Not applicable.
pre-read

s = void print speed 3 Note « This parameter does not apply to the R2844-Z. For the

R4Mplus, this parameter applies only to printers with firmware version
SP994X (R4Mplus European version).
If alabel isvoided, the speed at which “VOID” will be printed across the label.
Accepted values: any valid print speed
Default value: the printer’s maximum print speed
9/15/06 ZPL Il Programming Guide 455411-004 Rev. A
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Supported Tag Types Table 14 shows the tag types supported by different RFID
printers/print engines and firmware versions. Depending on your country or on the firmware
version that you are using, your printer may not support all of the tag types listed. If you
specify an unsupported tag type in the *RS command, the printer uses the default value. If a
tag type is shown as supported but does not work with your printer, you may need to upgrade
the printer’s firmware (see http://www.zebra.com/firmware).

Table 14 « Supported Tag Types and Default Values

Tag Type

UHF Printers

HF Printers

R60.13.X

R62.13.X

R63.13.X
SP920X

SP994X,

SP999X,
SP1027X

SP1056X

R110Xi
R170Xi

R110PAX4

R4Mplus

R110Xi HF

R2844-7

UHF Tag Types and Options

None (no tag type specified)

EPC Class 0

EPC Class 0 Plus

EPC Class 1 64-bit

EPC Class 1 96-bit

UCODE EPC 1.19

Impinj Class 0 Plus

1SO 18000-06A

EPC Class 1, Generation 2 (Gen 2)

1SO 18000-06B

HF Tag Types and Options

Auto-detect the tag type by querying the tag

Tag* It (Texas Instruments Tagit tags)

1* code (Phillips | code tags)

Pico Tag (Inside Technology’s)

1S0 15693

EPC tag

UID Tag

Mifare UltraLight

# = Default value
* = Accepted value

a Requires R60.13.0.13ZD or higher.
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Example 1 « This example sets the printer to move the mediato 800 dots from the top of the
media[or label length minus 800 from the bottom (leading edge) of the media] and voidsthe
rest of the mediain case of an error. The printer will try to print two labels and then will
pause if printing and encoding fail.

A

XA

“RS,800,,2,P"FS

Xz
Figure 2 shows the resulting voided label. Note where the void starts. The media has been
moved 800 dot rows from the top of the label (label length minus 800 dot rows from the
bottom (leading edge) of alabel) to bring the transponder into the effective area to read/write
atag. If the printer fails the operation, the rest of the mediais voided.

Figure 2 « Sample Void Label, Remainder of Label Voided

Top of label  |—f~
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID

A VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
d VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
800 dot rows VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
' VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
Start of RFID VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
. —3=1 | VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
operation

Label length minus
800 dot rows

Bottom of label }—» N J
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Example 2 « This example sets the printer to move the mediato 800 dots from the top of the
media[or label length - 500 from the bottom (leading edge) of the media] and prints“VOID”
500 dots in vertical length (Y axis) in case of an error.

A

XA

“RS,800,500,2,P"FS

Xz
Figure 3 shows the resulting voided label. Note where the void starts. The media has been
moved 800 dot rows from the top of the label [label length minus 800 dot rows from the
bottom (leading edge) of alabel] to bring the transponder into the effective area to read/write
atag. If the printer fails the operation, an area that is 500 dot rows of the mediais voided
instead of the entire rest of the media.

Figure 3 « Sample Void Label, 500 Dot Row Area Voided

| Top of label [/
A

- 3 VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
A VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
800 d + s VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
oT row. VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
500 do.r rows VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID

v v VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
Start Of RFID VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID
3 VOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOIDVOID

operation

Label length minus
800 dot rows

Bottom of label |—> . )
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“RT
Read RFID Tag
Note ¢« The “RT command is provided only for backward-compatibility with label formats
5 that were developed for older Zebra RFID printers. See Table 13 on page 287 for the list of
printers and firmware with which you should not use this command.
Description Usethiscommand to tell the printer to read the current RFID tag data. The data
can be returned to the host via the “HV command.
Format “RT#,b,n,f,r,m,s
This table identifies the parameters for this format.
Parameters Details
# = number to be Accepted values: 0 to 9999
assigned tothefield | Default value: 0
b = starting block Accepted values: 0 to n, where n is the maximum number of blocks for the tag.
number Default value: 0
n = number of ) Note ¢ This parameter does NOT apply to R4Mplus printers with
blocks/bytes to read firmware version SP920X (R4Mplus U.S. version).
For R4M plus printerswith firmware version SP994X (European version):
This parameter applies only when the starting block number (parameter b) is 1.
Accepted values: 1 to n, where n is the maximum number of bytes for the tag.
For UCODE EPC 1.19, nis 32.
Default value: 1
For all other supported printers:
Accepted values: 1 to n, where n is the maximum number of blocks for the tag
type minus the starting block number. For example, if the tag has 8 blocks
(starting with block 0) and you start with block 6, n can be 2. Thiswould return
block 6 and block 7 information.
Default value: 1
f = format Accepted values:
0 = ASCII
1 = Hexadecimal
Default value: 0
r = number of retries Changes the number of times that the printer attemptsto read a particular block
of asingle RFID tag. (Same retry rules asthe “RR command.)
Accepted values. 0to 10
Default value: 0
9/15/06 ZPL Il Programming Guide 455411L-004 Rev. A
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Parameters

Details

m = motion

Enables or disables RFID motion for the current field.
Accepted values:

0 = Feedlabel after writing.

1 = Nofeed after writing. Other ZPL may cause afeed.
Default value: 0

s = special mode Note « This parameter is used only for the printers referenced here.

For R4Mplus printerswith firmware version SP920X (U.S. version):

Specify actions for mismatched checksums. For EPC Class 1 (Alien reader)
only. Not applicable for EPC class 0.

Default value: 0

Accepted values:
0 Do not read if mismatched checksum
1 = Read evenif mismatched checksum

For R110Xi HF and R2844-Z printers:
Specify data order.
Default value: 0
Accepted values:
0 least significant byte first
1 most significant byte first

Example 1 « This example reads atag, prints the dataon alabel, and sends the string
Tag Data : xxxxxxxx back to the host. The data read will go into the “FN1 location of
the format. The printer will retry the command five times, if necessary.

XA

“F020,120"A0N, 60"FN1"FS
*RT1,,,,5"FS

“HV1,,Tag Data:”FS

*XZ

Example 2 ¢ This example reads from a tag twice and prints the results on a label.

~XA

“F020,120"A0N, 60"FN1"FS

“F020,100"A0N, 20" FN2"FS

*RT1,7,3,,5"FS

*RT2,3,2,,5"FS

*XZ
Thefirst “RT command starts at block 7 and reads three blocks of datain ASCII format. The
dataread will go into the “FN1 location of the format. The printer will retry the command
five times, if necessary.
The second *RT command starts at block 2 and reads two blocks of datain ASCII format.
The dataread will go into the “ FN2 location of the format. The printer will retry the
command five times, if necessary.
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~RV

Report RFID Encoding Results

Important « This command is not supported by al printers or firmware. See Table 13
on page 287 for the list of printers and firmware with which you can use this command.

Description Usethis command to tell the printer to send RFID encoding success or failure
results to the host computer after each label format completes.

Format ~RVa

This table identifies the parameters for this format:

Parameters Details
a = enable/disable Enables or disables the results reporting feature.
Accepted Values:
E = Enable
D = Disable
Default Value: E
—> Example 1 « Assume that the following code is sent and that there is no RFID tag in the
field.
~RVE
XA
“RS8,0,,3
“RMY
“RFR,H
Xz
The printer attempts to program atag three times and then returns the following to the host:
__ 4 3_
The minus sign indicates that the programming attempt failed entirely and voided three
labels.
—> Example 2 « Assume that the same code is sent and that the first two attempts at
programming atag are unsuccessful. The third attempt succeeds.
~RVE
XA
“RS8,0,,3
“RMY
“RFR,H
Xz
The printer attempts to program atag three times and then returns the following to the host:
_+ 4 2_
The plus sign indicates that the programming attempt was successful and voided two labels.
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RW

Set RFID Read and Write Power Levels

Important « This command is not supported by al printers or firmware. See Table 13
on page 287 for the list of printers and firmware with which you can use this command.

Description Usethis command to set the read and write power levels. Thisfunction is
useful when using different tag types or transponders that require different power levelsto
obtain the best read and write abilities. If not enough power is applied, the transponder may
not have sufficient power for programming, and tag datawill fail to encode. If too much power
is applied, the extra power may disable the tag may or cause data communication errors.

Format “RWr,w

This table identifies the parameters for this format:

Parameters

Details

r = read power

Sets the power level to match the desired output as calibrated in the factory.
Accepted Values:

H high

M medium

L = low
Default Value: H

w = write power

3 Note « This parameter isignored on the R110Xi HF printer because
read and write powers cannot be specified separately. The printer uses
the value that you specified for read power for both the read and write
power settings.
Sets the power level to match the desired output as calibrated in the factory.
Accepted Values:
H = high
M = medium
L = low
Default Value: H

a = RFID antenna
selection

Note « This parameter applies only to the R110Xi HF printer.

Selects the antenna port that provides the best results for reading and writing.
Accepted Values:

1 = antennaport 1

2 = antennaport 2
Default Value: 1

455411L-004 Rev. A
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RZ
Set RFID Tag Password and Lock Tag

Important « This command is not supported by al printers or firmware. See Table 13
on page 287 for the list of printers and firmware with which you can use this command.

Description Use this command to define a password for a tag during writing.

With Gen 2 tags, you can lock atag's memory bank with an access password or define akill
password that can be used to permanently disable the tag. If you do not set access or kill
passwords for atag, the tag ignores any read or write commands that try to use these functions.

Note « The printer can set akill password, but the printer cannot kill atag.

Format “RZp,m,1

The following table identifies the parameters for this format.

Parameters Details

p = password Sets a password. Gen 2 tags use a 32-bit password and specify the memory
bank and lock style. Other tags use 8 bits and ignore the memory bank and lock
style. Use “RF on page 297 to read the passwords.

Accepted values: 00 to FF (hexadecimal)
Default value: 00

m = memory bank This parameter appliesto Gen 2 tags only.
Accepted values:

K = Kkill password

A = access password

E = EPC

T = tagidentifier (TID)

U = user
Default value: none

1 = lock style This parameter appliesto Gen 2 tags only.
Accepted values:
unlocked
locked
= permanently unlocked (open)
permanently locked (protected)
W = writevaue (used only for the kill password memory bank)
Default value: none

" O B g
I A TR
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"RZ
—> Example 1 « On atag that is not Gen 2, this example encodes 52 as the tag password.
XA
“RZ5A"FS
Xz
— Example 2 » On a Gen 2 tag, this example encodes EPC data
112233445566778899001122 tothetagin Hex format, write protects the tag’'s EPC
datawith password 12342ABCD, and leaves the tag's access password unlocked.
XA
“RFW,H"FD112233445566778899001122"FS
“RZ1234ABCD,E,L"FS
Xz
—> Example 3 » On a Gen 2 tag, this example encodes EPC data
112233445566778899001122 tothetag in Hex format, write protects the tag's EPC
datawith password 1234ABCD, and makes the tag's access password unreadable.
XA
“RFW,H"FD112233445566778899001122"FS
“RZ1234ABCD,E,L"FS
“RZ1234ABCD,A,L"FS
Xz
The following code unprotects EPC data112233445566778899001122 using the
password 1234ABCD, encodes EPC datanewdata to thetag in ASCII format, and then
write protects the tag's new EPC data. The access password and its lock state are not
changed, so the access password remains unreadable.
XA
“RZ1234ABCD,E,U"FS
“RFW,A"FDnewdata”FsS
“RZ1234ABCD,E,L"FS
*xz
—> Example 4 « On a Gen 2 tag, this example unlocks the locked access password from the
previous example.
XA
“RZ1234ABCD,A,U"FS
Xz
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Encode AFI or DSFID Byte

Important « This command is not supported by al printers or firmware. See Table 13
on page 287 for the list of printers and firmware with which you can use this command.

Description Usethiscommand to encode the AFI or DSFID byte to atag. Error handling is
set by the *RS command.

Format “WFr,m,w,f,b

The following table identifies the parameters for this format.

Parameters

Details

r

number of retries Accepted values. 0to 10

Default value: 0

motion

3
Il

Accepted values:

0 = Feed label after writing.

1 = No Feed after writing. Other ZPL may cause afeed.
Default value: 0

B
I

write protect Accepted values:

0 = Not write protected
1 = Write protect
Default value: 0

Hh
1l

dataformat Accepted values:

0=ASCII
1 = Hexadecima
Default value: 0

o
1l

type of bytetoread | Accepted values:

A = AFIl byte
D = DSFID byte
Default value: A

Example 1 ¢ This example encodes data“R” (hex 52) asthe AFI byte. The printer will try
the command up to five times, if necessary.

XA
“WF5”*FDR
*XZ

9/15/06
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AWF
—> Example 2 ¢ This example encodes data hex 66 as the AFI byte. The printer will try the
command up to three times, if necessary.
XA
“WF3,,,1"FDé66
Xz
— Example 3 ¢ This example encodes data hex 77 as the DSFID byte. The printer will try the
command up to four times, if necessary.
XA
“WF4,,,1,D"FD77
Xz
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WT
Write (Encode) Tag

Note ¢ The “WT command is provided only for backward-compatibility with label formats

5 that were developed for older Zebra RFID printers. See Table 13 on page 287 for the list of
printers and firmware with which you should not use this command.
Description Use this command to encode the current RFID tag. Check the amount of data
memory available for the tag that you will be using. If you send more data than the memory
can hold, the printer truncates the data.
Format “WTb,r,m,w, f,v
Thistable identifies the parameters for this format.

Parameters Details

b = block number

Specifies the block number to encode. This parameter is tag-dependent.
» For most tags, use block 0.
» For EPC Class 0 Plus, block 0 is EPC data, and block 1 is user data.

» For the R4Mplus, this parameter does not apply to printers with firmware
version SP902X. With other versions of firmware in this printer, you can
encode 12 bytes (96 bits) to block 0, but you can encode only the first byte
of block 1.

Accepted values: 0 to n, where nis the maximum number of blocks for the tag.

Default value: 0

number of retries

[}
1

Changes the number of times that the printer attempts to encode a particular
block of asingle RFID tag. (Same function as the “RR command.)

Accepted values. 0to 10
Default value: 0

motion

3
Il

Enables or disables RFID motion. (Same function as the *RM command.)
Accepted values:

0 = Feedlabel after writing

1 = Nofeed after writing (other ZPL may cause a feed)
Default value: 0

£
1

write protect

Accepted values:
0 = Not write protected
1 = Write protected
Default value: 0

dataformat

h
I

Accepted values:

0 = ASCII

1 = Hexadecima
Default value: 0

9/15/06
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Parameters Details
This parameter is not used in the R2844-Z.

For the R110Xi HF: For the R110Xi HF:
v = reversethe dataorder | Reverses the data order.
Accepted values:

N = Do not reverse the data order (Most significant byte first for Tag* It
and PicoTag. Last significant byte first for 1*code and 1SO 15693)
Y = Reversethedataorder
Default value: N

For other supported For other supported printers:
printers. For reliability, some manufacturers encode tags with known data (such as
v = verify vaid data AS5AS). This parameter flags whether the preprogrammed datais verified.
(Same function as the “*WVv command.)
Accepted values:

N = Do not verify

Y = Verify valid data before writing
Default value: N

—> Example ¢ This sample encodes data “ RFIDRFID” and will try writing up to five times, if
necessary.
XA
“WT,5"FDRFIDRFID"FS
Xz
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WV
Verify RFID Encoding Operation
@ Important « This command is not supported by al printers or firmware. See Table 13
on page 287 for the list of printers and firmware with which you can use this command.
Description Usethis command to enable or disable the write verify function. When write
verify is enabled, this command verifies the RFID encoding operation to ensure that the tag
about to be programmed contains the hex data“ AS5A5” in thefirst two bytes. This parameter is
not persistent (carried over from label to label).
Format “wWve
Thistable identifies the parameters for this format.
Parameters Details
e = enable Accepted values. Y or N
Default value: N
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Wireless Commands

This section contains new or modified ZPL commands for the Wireless and Wireless Plus print
servers.
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NB

Search for Wired Print Server during Network Boot

Description Usethis command to tell the printer whether to search for awired print server
at bootup. Table 15 shows the results of this check.

Table 15 « Results of Check for Wired Print Server

Wired Print
Server
Connected?

Check for Wired

Print Server? Results

Yes Skip The printer does not check for or acknowledge
the wired print server. The Wireless or Wireless
Plus print server is used as the primary print
server.

Yes Check The printer checks for awired print server. If the
printer detects the wired print server, it usesit as
the primary print server. If the printer does not
detect the wired print server, the Wireless or
Wireless Plus print server is used as the primary
print server.

No Skip The printer does not check for awired print
server. The Wireless or Wireless Plus print server
is used as the primary print server.

No Check During bootup, the printer tries for 70 seconds to
detect awired print server. Because awired print
server is not connected, the printer uses the
Wireless or Wireless Plus print server as the
primary print server.

Format “NBa

The following table identifies the parameters for this format.

Parameters Details

a = check for wired print | Accepted Values: C (CHECK), S (SKIP CHECK)
server at boot time Default Value: S
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NN

Set SNMP
Note « Firmware versions SP1071 and SP1073 support SNMP traps only. Other SNMP
i parameters are not supported.

Description Use thiscommand to set the Simple Network Management Protocol (SNMP)
parameters.

Format “NNa,b,c,d,e, f

The following table identifies the parameters for this format.

Parameters Details
a = system name Same as printer name.
Accepted Values: Up to 17 aphanumeric characters
b = system contact Any contact information as desired (such as a name or phrase)
Accepted Values: Up to 50 a phanumeric characters
c = systemlocation The printer’s model information.
Accepted Values: Up to 50 a phanumeric characters
d = get community name | Accepted Values: Up to 19 al phanumeric characters
Default Value: public
e = set community name | Accepted Values: Up to 19 a phanumeric characters
Default Value: public
f = trap community Accepted Values: Up to 20 a phanumeric characters
name Default Value: public
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Wireless Commands

Set Primary/Secondary Device

Description Use this command to specify whether to use the printer’s or the print server’s
LAN/WLAN settings at boot time. The default is to use the printer’s settings.

When the printer is set as the primary device, you can set it up using ZPL commands or the
SetWLAN utility, and any wired print server inserted into the printer will get these settings.

Format “NPa

The following table identifies the parameters for this format.

Parameters Details
a = devicetouseas Accepted Values: P (PRINTER), M (MPS/PRINTSERVER)
primary
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ANS
“NS
Change Wired Networking Settings
Description Use this command to change the wired print server network settings.
Format “NSa,b,c,d,e,f,g,h,1
The following table identifies the parameters for this format.
Parameters Details
a = IPresolution Accepted Values:
A (ALL)
B (BOOTP)
C (DHCP AND BOOTP)
D (DHCP)
G (GLEANING ONLY)
R (RARP)
P (PERMANENT)
Note ¢ Use of GLEANING ONLY is not recommended when the Wireless
Print Server isinstalled.
b = IPaddress Accepted Values: Any properly formatted | P address in the XXX.XXX.XXX.XXX
format.
c = subnet mask Accepted Values: Any properly formatted subnet mask in the XXX.XXX.XXX.XXX
format.
d = default gateway Accepted Values: Any properly formatted gateway in the XXX.XXX.XXX.XXX
format.
e = WINSserver address | Accepted Values: Any properly formatted WINS server in the XXX. XXX XXX.XXX
format.
f = connection timeout Accepted Values: Y (YES), N (NO)
checking
g = timeout value Time, in seconds, before the connection times out.
Accepted Values: 0 through 9999
h = ARP broadcast Time, in minutes, that the broadcast is sent to update the device’'s ARP cache.
interval
i = baseraw port number | The port number that the printer should use for its RAW data.
Accepted Values: 0 through 99999
Default Value: 9100

— Example ¢
XA
*NSa,192.168.0.1,255.255.255.0,192.168.0.2
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NT
Set SMTP

Description Use this command to set the Simple Mail Transfer Protocol (SMTP)
parameters. This allows you to set the e-mail settings for alerts.

Format “NTa,b

The following table identifies the parameters for this format.

Parameters Details
a = SMTP server address | Accepted Values: Any properly formatted server addressin the
XXX XXX XXX XXX format
b = print server domain | Accepted Values: Any properly formatted print server domain name. A domain

nameisone or more labels separated by a period (*dot”), and alabel consists of
letters, numbers, and hyphens. An example of a domain name is zebra.com
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ANW

Set Web Authentication Timeout Value

Description Usethis command to set the timeout value for the printer home page. The
printer will prompt for the printer password only thefirst time that certain screens are accessed
until 1) the web authentication timeout value is reached (default value is 5 minutes) or

2) the printer isreset. At that time, the printer will prompt for the password again.

Format “NWa

The following table identifies the parameters for this format.

Parameters

Details

a = timeout value The timeout value in minutesfor an | P address to be authenticated to the printer

web pages.

Accepted Values: 0 (no secure pages can be accessed without entering the
printer password) to 255 minutes

Default Value: 5
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WA
Set Antenna Parameters

Description Use this command to set the values for the receive and transmit antenna.

Format “WAa,b

The following table identifies the parameters for this format.

Parameters Details

a = receive antenna Accepted Values: D (Diversity), L (Left), R (Right)
Default Value: D

b = transmit antenna Accepted Values: D (Diversity), L (Left), R (Right)
Default Value: D
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"WE

Set WEP Mode

Description Usethiscommand to command enable Wired Equivalent Privacy (WEP) mode
and set WEP values. WEP is a security protocol for wireless local area networks (WLANS).

Important « To use WEP, WPA must be disabled.

Use care to include the exact number of commas required for this command when setting
encryption keys (parameters e through h). A missing or extracommawill cause the keysto be
stored in the wrong slots and can disabl e the wirel ess system.

Format "WEa,b,c,d,e,f,g,h

The following table identifies the parameters for this format.

Parameters Details
a = encryption mode Accepted Values: OFF, 40 (40-bit encryption), 128 (128-bit encryption)
Default Value: OFF
b = encryption index Tells the printer which encryption key to use.
Accepted Values: 1 (Key 1), 2 (Key 2), 3(Key 3), 4 (Key 4)
Default Value: 1
c = authentication type Accepted Values: O (Open System), S (Shared Key)
Default Value: O
~ Note ¢ If you enable Shared Key authentication with Encryption Mode
set to OFF, this value resets to Open.
d = encryption key Accepted Values: H (Hex key storage), S (string key storage)
storage Default Value: H
ef,gh= Accepted Values: The actual value for the encryption key
encryption keys The encryption mode affects what can be entered for the encryption keys:
1through 4  For 40-bit, encryption keys can be set to any 5 hex pairs or any 10
aphanumeric characters.
« For 128-hit, encryption keys can be set to any 13 hex pairs or any 26
alphanumeric characters.
=~ Note « When using hex storage, do not add aleading Ox on the
WEP key.
— Example 1 ¢ This example sets encryption to 40-bit, activates encryption key 1, and sets
encryption key 1 to the string 12345.
“WE40,,,,12345
In this example, the Encryption Index, Authentication Type, and Encryption Key Storage
parameters are left blank with commas as placeholders for the fields. The printer uses the
default values for these parameters.
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—

Example 2 ¢ This example sets encryption to 128-hit, activates encryption key 2, and sets
encryption keys 1 and 2 to hex values.

“WE128,2,,H,12345678901234567890123456,98765432109876543
210987654

The value for encryption key 1 is stored and can be activated in the future by the following
command:

“WE128,1

Example 3 ¢ This example sets encryption to 128-hbit, activates encryption key 4, and sets
encryption key 4 to ahex value.

“WE128,4,,H,,,,98765432109876543210987654

Values are not required for encryption keys 1 through 3 when setting encryption key 4. Inthis
example, commas are used as placeholders for the fields for encryption keys 1 through 3.
Any previously stored values for these encryption keys do not change.

Important « Make sure that you include the exact number of commas required to get
to the dot for encryption key 4 (parameter h).
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Change Wireless Network Settings
Description Use this command to change the wireless network settings.
Format “WIa,b,c,d,e,f,g,h,1
The following table identifies the parameters for this format.
Parameters Details
a = IPresolution Accepted Values:
A (ALL)
B (BOOTP)
C (DHCP AND BOOTP)
D (DHCP)
G (GLEANING ONLY)
R (RARP)
P (PERMANENT)
Note ¢ Use of GLEANING ONLY is not recommended when the Wireless
Print Server isinstalled.
b = IPaddress Accepted Values: Any properly formatted | P address in the XXX.XXX.XXX.XXX
format.
c = subnet mask Accepted Values: Any properly formatted subnet mask in the XXX.XXX.XXX.XXX
format.
d = default gateway Accepted Values: Any properly formatted gateway in the XXX.XXX.XXX.XXX
format.
e = WINSserver address | Accepted Values: Any properly formatted WINS server in the XXX. XXX XXX.XXX
format.
f = connection timeout Accepted Values: Y (YES), N (NO)
checking
g = timeout value Time, in seconds, before the connection times out.
Accepted Values: 0 through 9999
h = ARP broadcast Time, in minutes, that the broadcast is sent to update devices ARP cache.
interval
i = baseraw port number | The port number that the printer should use for its RAW data.
Accepted Values: 0 through 99999
Default Value: 9100
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WL

Set LEAP Parameters

Description Use this command to enable Cisco® Lightweight Extensible Authentication
Protocol (LEAP) mode and set parameters. LEAP is user authentication method that is
available with some wireless cards.

Format *“WLa,b,c

The following table identifies the parameters for this format.

Parameters Details
a = mode Accepted Values: OFF, ON
Default Value: OFF
b = user name Default Value: Any 4 to 40 alphanumeric characters user
c = password Default Value: Any 4 to 40 a phanumeric characters password
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~WL

Description Usethis command to generate a network configuration label (Figure 4).

Format

~WL

Figure 4 « Network Configuration Label

Network Confi

guration

Zebra Technologies
PRINTER MODEL XXXdpi
USER-DEF INED TEXT

NO..ovveeeiiaeae e

WIRED PS CHECK?
LOAD LAN FROM?

000.000.000.000. ...
000.000.000.000. ...
000.000.000.000. ...
000.000.000.000....

IP PROTOCOL

IP ADDRESS
SUBNET MASK
DEFAULT GATEWAY
WINS SERVER IP
TIMEOUT CHECKING
TIMEOUT VALUE
ARP _INTERVAL
BASE RAW PORT

010.003.015.089....
255.255.255.000. ...
010.003.015.001....
010.003.001.015....

0
11 Mb/s...........

IP PROTOCOL

IP ADDRESS
SUBNET MASK
DEFAULT GATEWAY
WINS SERVER IP
TIMEOUT CHECKING
TIMEOUT VALUE
ARP _INTERVAL
BASE RAW PORT
CARD INSERTED
CARD MFG ID

CARD PRODUCT ID
MAC ADDRESS
DRIVER INSTALLED
OPERATING MODE
ESS

/S
CURRENT TX RATE
RECEIVE ANTENNA
XMIT ANTENNA
AUTH. TYPE
LEAP MODE
ENCRYPTION MODE
ENCRYPT. INDEX
POOR SIGNAL
PREAMBLE
ASSOCIATED

FIRMWARE IN THIS PRINTER IS COPYRIGHTED
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WP

Set Wireless Password

Description Usethis command to set the four-digit wireless password (not the same as the
genera printer password). If the wireless password is 0000, the Wireless and Wireless Plus
print servers run in an “unprotected” mode, which means that you do not need to enter the
wireless password through the control panel to view or modify wireless settings.

If awireless password is set, the values for the following parameters will not appear through
the control panel until the wireless password is entered:

* MAC Address

* ESSID

» Leap Mode (if applicable)
* Reset Network

Format “WPa,b

The following table identifies the parameters for this format.

Parameters Details

a = oldwireless Accepted Values: 0000 through 9999
password Default Value: 0000

b = new wireless Accepted Values: 0000 through 9999
password Default Value: 0000
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Set Transmit Rate
Description Use this command to change the transmission parameters.
Format “WRa,b,c,d,e
The following table identifies the parameters for this format.
Parameters Details
a =rael Sets the 1 Mb/s transmit rate.
Accepted Values: Y (On), N (Off)
b =rate?2 Sets the 2 Mb/s transmit rate.
Accepted Values: Y (On), N (Off)
c = ratebb Sets the 5.5 Mb/s transmit rate.
Accepted Values: Y (On), N (Off)
d =raell Setsthe 11 Mb/s transmit rate.
Accepted Values: Y (On), N (Off)
e = transmit power Accepted Values: 1, 5, 20, 30, 50, 100
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~WR

Reset Wireless Card

Description Usethiscommand to reinitialize the wireless card and the print server (wired or
wireless) when the Wireless or Wireless Plus print server isrunning. The command also causes
any wireless card in the printer to reassociate to the wireless network. Same function as the
RESET HETWORE control panel parameter.

Format ~WR

45541L-004 Rev. A ZPL Il Programming Guide 9/15/06



A

WS

Wireless Commands | 339
WS

Set Wireless Card Values

Description Use this command to set the wireless card values for ESSID, Operating Mode,
and Card Preamble.

Format “wWSe,o,p

The following table identifies the parameters for this format.

Parameters Details

e = ESSID vaue Accepted Values: Any value up to 32 characters, including all ASCII and
Extended ASCII characters, including the space character. When this
parameter is left blank, the ESSID is not changed.
Default Value: 125

o = operating mode Accepted Values: | (Infrastructure), A (Adhoc)
Default Value: |

p = wirelesscard Accepted Values: L (Long), S (Short)

preamble Default Value: L
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Zebra Code Pages

This section provides you with avisual of the different Zebra Code pages.
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Zebra Code Page 850

Thisisthe Zebra Code Page 850:

Note « For hex 5C, acent sign prints for all printer resident fonts. A backslash prints for
downloaded fonts.

CHRHEXDEC CHRHEXDEC CHRHEXDEC CHRHEXDEC CHRHEXDEC CHRHEXDEC CHRHEXDEC
20|32| [0 |se|4e| | @|4e|sa||P |5efse| | |sefss||p |7e|112| | C |se[12s

| 21|33 |1 |3t|49||A |4t|e5]||0Q|51]81 a|set|97||q |7t |tes| |0 |81 [129
" le2|34| |2 |32|se| B |42]|e6| |R|52]|82] | b |s2|ses||r |72|114] | & |s2]i3e
# |23|3s| |3 |a3s|51||C|43]|67| |8 |53|83]||c |[e3]|ss||s |73|115]|a | 83131
S |24|36| |4 |34|52||D|44]|ee||T |54|84]||d |64]|tea| |t |74]t16] | & |84]t32
0p|as|37| |5 |35]|53| |E |45|6s| | U |55|8s||e |ses|te1] |u |75|117] | & | 85133
& |25]38| |6 |38]54 Flas|7e| |V |ss|ss| | f |es|tec| |y |76 |t18] | & | 86 |134
" |27|39| | T |37|s5| | G|47| 71| |W|s?|87||g |67 |tes| | w77 [1ts| | ¢ [87[135
( |28|4e| |8 |38|ss||[H|48|72| X |58|ss||h |es|tea| [x |78|12e| [ & |s8s|136
) | 28|41 9 |39]57 | |4s|l73]||Y |s9]ss i |e9|tes| |y |79 |12t| | & |89 |137
* laa| 42 3a|s8||J |4a|74| |Z |5a|9e||j |e=ftes]| |z |7=|122]| | & | 8= (138
+[ao|43]||; [oofse| |K|4o|7zs||[ |so]st| |k |sb|tez| | { |7p]te3]| |T [sb[t3s
, |2c| a4 < | 3c| 6o L |4c| 78 “’\ 5c | 92 | |6c|ies | 7c |14 |1 | 8c|i40
—|2d|4s5| | =|ad|6r| | M|aa|7z||] |5¢|93| | m|ed|ies]| |} [7d|1as| || |8&d|141
2e | 48 >|3e|s2| [N |4e|7e]| [* [5e|94]| | n[seltte| | ~]7e|126] [ A | se|te2

[ |ef|az| [? [3f|e3| |0 [4f[7a| | _|5f|[os| |0 |6f|tit] | Of7f|t27 A | sr 143
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CHRHEXDEC CHRHEXDEC CHRHEXDEC CHRHEXDEC CHRHEXDEC CHRHEXDEC CHRHEXDEC

E |co|t44] | 4 |20 |160| | :::| bo [176 L{ce|192| | O | do |28 eo [224| | - | fo |240
@ |ot|1as| [T | =21]161 =8l b1 |177] | L et [198 D |d1faes| | B |et[2es]| | £+t [241
| 92|14 | 0 | a2 |182 B b2 [178| | | 2 |to4 E [c2z1e| [ O [ e2 228 _ | f2 a4
0 |93|1a?| | 1 | =3 [163 | | 63 |179 H <3 |tes E [az|a11] [ O [ e3lzz2e]| [ 34] £3 (243
0 | 941148] | 1 | =4 |164 % b4 |188| | —| c4 |1986 E da[212] | O |e4[228] [ 9 | £4 [244
o |os[tas| | N |as[ies| |A [bs|ter]| [ cs|io7| [1 |as[era] | O [es(eea] | § [ +5[ees
ii |os|ise| |2 |as|ies| | A |bs|ie2| |4 | ce|ios| || | s (z14 M | e6|230| | =] 76 |24
uoz|ist]| | © |a7|iez| | A |b7|1e3| [A |7 |1ae] [1 |7 [zts b |e?|aat]| |, |7 (247
j'( 98 [152| | ¢ | =8 |168| | © | b8 |184 I| cs [200| [| [as|2ts] [ b | eslesz]| | © |+s |o4s
(") 99 |153| | ® | ag |169 =|' b9 |185 A c9 |2e1 1| q9|a1? U e9 |233 9 |249
Ulsalisa| | =] aa]ize || ba |188| | 2Y] ca [202 | d= |218 U [ ea 234 fa |250
g | sb|155] | V2| ab [171 = | bb |187] | 5 cb [2e3 .l db [219] [ U [eb[23s| | 1 | b [251
£ | 9c|158| | Va] ac [172]| | 2l | be |188 L cc [204| | gl dc [222 V |ec|a3s| [3 | fc|as2
@ |od|157]| | j |=d[t?3] | € | bd[183] | =] cd [205] | | | ad |22t Y |ed|e3z]| [2 | ¢aess
X|9e|158| | « |ae|174] | ¥ | be |10 =|'||: ce|zes| || |[ce[z22| | = [ cc|238] [ m | e [254
f |of|1ss| | » | af |175 — | bf |181] | X | cf [2e7| | W] af |223 “ | ef |239 £f |255
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Zebra Code Page 1252

Thisisthe Zebra Code Page 1252:

CHRHEXDEC CHRHEXDEC CHRHEXDEC CHRHEXDEC CHRHEXDEC CHRHEXDEC CHRHEXDEC
20|32 |0 |30|48| | @|40|64| |P|Se|se|| |ee|9s]||p|7e|112| | € |se|t2s
| [21]33 1 31|49 | Al41]|e5] | Q]|51]st e1|97| | q | 7t|113 81 [129
"2z 34 2 132|558 B |az2]|ss R |s2]| 82 62 | a8 r 72114 |, |s2]|130
#les|3s| |3 |33|s51||Cl43]|6?| | S |53]83 63(99| [ s |73 |115] | £ | 83131
$|2a|38| |4 |34|52||D|44]|68]| | T |54]84 64 |1e0| [t | 74 |118] |, |84 [132
% | 25|37 |5 |35]53 E|45] 869 U|ss]|ss 65 (1e1] | U | 75117 85 (133
& |26|38| |6 |36|54| |F 46| 70| |V |56]86 66 [1e2| | v | 76118 | T | 86 |134
" le7|39| |7 |37|55| | G477t | W|57] 87 67 [103| | w| 77 |119| | £ |87 |135
( |28|4e| |8 |3s8|56| [H|48|72| [ X |58]|88 68 [1e4]| | x | 78 |12e| | © | 88 |138
) |2s|4t]| |9 39|57 || [49]73||Y |59]88 69 [105| | v | 79 |121] | Y%og4 89 |137
* | 2a| 42 3a|s58||J |4a|?4| | Z |5a|se 6a|1es| |z | 7a|122| | S | 8a 138
+]2b| 43 ;| 3b]| 58 Klab| 7s [ 5b | 91 6b |107 { 7b 123 | ¢« | 8b|139
, lec|44| | <|3c|se| L |4c|?6]| |\ |5c|92 6c [1e8| [ | | 7c |124] | CH s8c 140
- |ad] 45 =|3d]|s1 Mlad|72| ] | 54|93 6d |1es| | } | 7d 125 8d |141
2e| 46 >|3e|62| | N|4e| 78 ™1 5se| 94 se 10| | ~ | 7e [128] | Z | se |142
[ |ef|a7| |7 |sf|e3||O]af|7s| | _|5f|s5 6f |111 7f |127 8f |143
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Zebra Code Page 1252

CHRHEXDEC CHRHEXDEC CHRHEXDEC CHRHEXDEC CHRHEXDEC CHRHEXDEC CHRHEXDEC
90 |144 0 |160]| [ |bo|t7e| [ A |co|io2| | D[ delzes| | & [eole24]| | & | fo 240

“ |ot|tas| |i |a1]tet] | +=]bt|172| | A|ct|tos]| | N|d1|zes| | & | et |ezs| [ A | 1 |24t
" |92|146| | ¢ | =2 |162| | 2 |b2|178| | A|c2|t94| | O | d2|2te| | A |e2|228| | © | f2 |242
“ [azaliaz| [ £ [a3|1e3| [2 |b3|t7s| | A |e3fios| | O] azz11]| | & |e3lez?]| [ 6 | #3242
» g4 1as]| [ | a4 |1ea| [ 7 | ba|1se| | A |calios| | O] aalz12| | & | ed|ees]| [ & | £4 |24
* | 95149 [ 3 | a5 |165] | L | b5 [181 Alcs|ior| [ O] as|eiz] [ & |es|e2a| [ 6 | 5245
— | 96 |150 ! |as|tes| | 1T | bs[182] | A=| c6 |198 O | ds|214| | ae| es [23e| [ & | 76 |48
—| g7 |151] | § | a7 [187 b7 [183| | C | c? |198| | X [d7|215]| | ¢ | e7 [231] [ = | £7 |247
" | 98 |152 a8 |168| | , | b8 [184 E|cslzee| | @|aslois]| | & | esfes2]| | & |8 [24e
™l es|153| | ©|as|1es| |1 |bo|iss| | E [cs|ee1| | U |da|217| | & |e9|233] | U | f9 |248
S |9a|154]| | @ |aa|176| | © |bali86| | E | calze2| | U | dal218] | & | eal234| | (1 | fa |250
o [ob]iss| |« [abt7e| | » |[bb]t87| | E [cblzes| | U | dbl219| | & [eb|23s| | G | #b [2s1
cel sc|iss| | =] ac|172| | Val be [188] [ |ccleea| | U | de 220 [i |ec|e3s| | (i | fc [252
9d |157| | - | ad[173| | o|bd |188] | | |ed|2e5| | Y [dd|221]| || |ed|237| [y | fd|253

7 [se|iss| | ®|ae|17a| 34| be|100| [T |celees| [P |de|e22| [T |ecelese| | p | fe 254
Y |of|iss| [~ |af[t7s]| | & | bf [to1] | T [cf|ee?| | B [af |223| [T |ef[23s| [y | ¢+ [ess
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ASCII

This section shows the American Standard Code for Information I nterchange (ASCII) code
used by Zebraprinters.
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ASCII Code Chart

ASCII Code Chart

Shaded areas in Table 16 indicate characters not recommended for command prefix, format
prefix, or delimiter characters.

Table 16 « Zebra Used ASCII Code

HEX | Character HEX | Character HEX | Character HEX | Character
00 NUL 20 Space 40 @ 60 ‘
01 SOH 21 ! 41 A 61 a
02 STX 22 “ 42 B 62 b
03 ETX 23 # 43 C 63 c
04 EOT 24 $ 44 D 64 d
05 ENQ 25 % 45 E 65 e
06 ACK 26 & 46 F 66 f
07 BEL 27 ‘ 47 G 67 g
08 BS 28 ( 48 H 68 h
09 HT 29 ) 49 [ 69 [
0A LF 2A * 4A J 6A j
0B VT 2B + 4B K 6B k
ocC FF 2C : 4C L 6C [
0D CR 2D - 4D M 6D m
OE SO 2E : 4E N 6E n
OF Sl 2F / 4F 0 6F o
10 DLE 30 0 50 P 70 p
11 DC1 31 1 51 Q 71 q
12 DC2 32 2 52 R 72 r
13 DC3 33 3 53 S 73 s
14 DC4 34 4 54 T 74 t
15 NAK 35 5 55 U 75 u
16 SYN 36 6 56 \Y 76 v
17 ETB 37 7 57 w 77 w
18 CAN 38 8 58 X 78 X
19 EM 39 9 59 Y 79 y
1A SUB 3A : 5A z 7A z
1B ESC 3B ; 5B [ 7B {
1C FS 3C < 5C \ 7C |
1D GS 3D = 5D ] 7D }
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Table 16 « Zebra Used ASCII Code (Continued)

ASCII

ASCII Code Chart

HEX | Character HEX | Character HEX | Character HEX | Character
1E RS 3E > 5E n 7E ~
1F us 3F ? 5F _ 7F DEL
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Fonts and Bar Codes

This section provides information about different fonts (type faces) and bar codes that can be
used with the printer.

Contents
Standard Printer FONtS . . . ... 352
Proportional and Fixed Spacing. . . .. ..ot 353
Scalable Versus Bitmapped FONts. . ... ... o 354
Scalable FONtS . . ... .. e 354
Bitmapped FONtS .. .. .. e e e 354
FONEMatriCeS . . . ot 356
6dot/mmoprinthead . ......... .. ... e 356
8 dot/mm (203 dpi) printhead. . . .. ... ... . 356
12 dot/mm (300 dpi) printhead. . . ... i e 357
24 dot/mm (600 dpi) printhead. . .. ... .. . 357
Bar Codes . ..o e 358
Basic Format for Bar Codes. . . . ...ttt e e e 358
Bar Code Field INStructions . . .. .. .. i 359
Bar Code Command GroUPS . . ..ottt et e 360

9/15/06

ZPL Il Programming Guide 455411-004 Rev. A



352

Fonts and Bar Codes
Standard Printer Fonts

Standard Printer Fonts

Most Zebra printers come standard with 15 bitmapped fonts and one scalable font, see
Figure 5. Additional downloadable bitmapped and scalable fonts are also available. Character
size and density (how dark it appears) depend on the density of the printhead and the media

used.

Figure 5 « Examples of the Standard Printer Fonts

FONTA — — o e

FONT B — —  cscousvz 12345 upper case onLy

FONT D — — aBCDwxyz 12345

FONTE -— (OCR-B)ABCDwxyz 12345
FONTF — — ABCDwxyz 12345

FONT G — - ABy z 12

FONTH -- COCR-A)> UPPER CAYE ONLY
FONT 0 — — (Scaleable) ABCDwxyz 12345

FONTGS —-®@™®

FONT P — —  pcowz 12345

FONT O — — ABCDwxyz 12345

FONTR — — ABCDwxyz 12345

FONT S — — ABCDwxyz 12345

FONTT - — ABCDwxyz 12345

ronTu —— ABCDwxyz 12345

FONTV — — ABCDWXVZ 12345

To use one of these fonts, you must either use the change al phanumeric default font command
(*CF) or specify an alphanumeric field command (*2).

The standard Zebra character set is Code 850 for character values greater than 20 HEX. There
are six HEX character values below 20 HEX that are also recognized. Figure 6 shows how
these character values are printed.

Note « Unidentified characters should default to a space.

455411L-004 Rev. A
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Figure 6 « Recognized HEX Values below 20 HEX

HEX 1a will print
HEX 1b will print
HEX 1<¢ will print
HEX 1d will print
HEX 1le will print
HEX 1f will print

Proportional and Fixed Spacing

Fonts and Bar Codes | 353

Proportional and Fixed Spacing

a 0 (humeric)
a /4
a #
a |J
a ij
a N\

Proportional spacing is different than fixed spacing. In Table 17, the intercharacter gap (space
between characters) is constant for fonts A through H, which means that the spacing between
al charactersisthe same. For example, the spacing between the letters MW is the same as

between the letters IE.

The baseline is the imaginary line on which the bottom (base) of all characters (except any
descenders) rest. The area between the baseline and the bottom of the matrix is used for any
character “descenders.” Baseline numbers define where the baseline is located in relationship
to the top of the matrix. For example, the baseline for font “E” is 23 dots down from the top of

the matrix.
Table 17 « Intercharacter Gap and Baseline Parameters
Font H x W (in dots) Type Interc(?::jagttse)r Gap IZ?S decl)itr;()e
A 9x5 U-L-D 1 7
B 1x7 u 2 1
CD 18x 10 U-L-D 2 14
28x 15 OCR-B 5 23
F 26 x 13 U-L-D 3 21
60 x 40 U-L-D 8 48
H 21x 13 OCR-A 6 21
GS 24x 24 SYMBOL PROPORTIONAL 3 X HEIGHT/4
0 DEFAULT: 15x 12 PROPORTIONAL 3x HEIGHT/4
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Fonts and Bar Codes
Scalable Versus Bitmapped Fonts

Scalable Versus Bitmapped Fonts

For scalable fonts, setting the height and width equally produces characters that appear the
most balanced. Balanced characters are pleasing to the eye because actual height and width are
approximately equal to each other. Thisis achieved through the use of a smooth-scaling
algorithm in the printer.

For bitmapped fonts, this balancing is built into the font. In actuality, the height of a bitmap
font is slightly larger than the width. Bitmap fonts are always at the maximum size of the
character’s cell.

Scalable Fonts

All dot parameters used in the commands to create scalable fonts are translated into a point
size because scalable fonts are measured in point sizes, not dots. To determine how many dots
to enter to obtain a particular point size, use the following formula. The actual point size will
be an approximate value.

(Point size) x (Dots per inch of Printer)
72

Dots =

* For printers using a 6 dot/mm printhead the “dots per inch of printer” valueis 152.4
* For printers using a 8 dot/mm printhead the “dots per inch of printer” valueis 203.2
* For printers using a 12 dot/mm printhead the “ dots per inch of printer” value is 304.8
* For printers using a 24 dot/mm printhead the “ dots per inch of printer” value is 609.6

The actual height and width of the character in dots will vary, depending on the font style and
the particular character. Therefore, some characters will be smaller and some will be larger
than the actual dot size requested. The baselines for all scalable fonts are calculated against the
dot size of the cell. The baseline is 3/4 down from the top of the cell. For example, if the size
of the cell is 80 dots, the baseline will be 60 dots (3/4) down from the top of the cell.

For more information concerning fonts and related commands, see ~DB on page 123 and ~DS
on page 131.

Bitmapped Fonts

Internal bitmapped fonts can be magnified from 1 to 10 times their normal (default) size. The
magnification factor isin whole numbers. Therefore, if the normal size of abitmapped font is
9 dots high and 5 dots wide, a magnification factor of 3 would produce a character of 27 dots
high and 15 dots wide. Height and width can be magnified independently.

Magnification Factor

The font commands contain parameters for entering the height and width of printed characters.
Thevaues are always entered in dots. When entering these values for bitmapped fonts, use the
following formula:

Base Height x Magnification Factor = Height Parameter Value

455411L-004 Rev. A
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Scalable Versus Bitmapped Fonts

The same principle applies when calculating width.

Example:
Base height = 9 dots
Base width = 5 dots

To magnify a bitmapped character with the above specifics 3 timesits size:
Height parameter = 27 [9 X 3]
Width parameter = 15 [5 x 3]

Changing Bitmapped Font Size

Alphanumeric field command (*2) parameters h and w control the magnification and,
therefore, the ultimate size of the font. The parameter is specified in dots, but ZPL |1 actually
uses an integer multiplier times the original height/width of the font. For example, if you
specify

*AD, 54

you get characters three times their normal size (54 dots high), but if you specify
“AD, 52

you receive the same result, not characters 52 dots high.

Defining only the height or width of a bitmapped font forces the magnification to be
proportional to the parameter defined. If neither is defined, the * CF height and width are used.
For example, if the height is twice the standard height, the width will be twice the standard
width.

— Example ¢ If a*CF command, with height and width parameters defined, is used to set the
first font, any “A commands (to select a different font) that follow must have the height and
width parameter filled in.

If thisis not done, the newly selected font will be magnified using values for the * CF height
and width parameters. Thisis an example of what happens..

ZPL Il CODE GENERATED LABEL
"XA"LL1800 ZEBRA. .. .
~“F050,50"CFD,26, 10"FDZEBRA...."FS
~“FO50,100"FD"Bar Code, Bar None""FS “Bar Code, Bar Mone"
~"FO50,200"AA"FDZEBRA...."FS
~FO050,250"FD"Bar Code, Bar None""FS
~"X7Z

cEERA. . ..

"Bar Code. Bar MWone"
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Font Matrices

Font Matrices

Type Key U = Uppercase, L = Lowercase, D = Descenders

6 dot/mm printhead

Matrix Character Size
Font Type
HxW (in dots) HxW (in in.) Char./in. | HXW (in mm) | Char./mm
A 9x5 U-L-D 0.059 x 0.039 254 1.50x 0.99 101
B 11x7 U 0.072 x 0.059 16.9 1.82x 1.50 0.066
C,D 18x 10 U-L-D 0.118 x 0.079 12.7 2.99x 2.00 0.05
E 21x10 OCR-B 0.138 x 0.085 11.7 3.50x 2.16 0.46
F 26x 13 U-L-D 0.170 x 0.105 9.53 4.32 x 2.67 0.37
G 60 x 40 U-L-D 0.394 x 0.315 3.18 10.0x 8.00 0.125
H 17x11 OCR-A 0.111 x 0.098 10.2 2.81x 248 0.40
GS 24 x 24 SYMBOL 0.157 x 0.157 6.35 3.98 x 3.98 0.251
0 Default: 15x 12
8 dot/mm (203 dpi) printhead
Matrix Character Size
Font Type
HxW (in dots) HxW (in in.) Char./in. | HXW (in mm) | Char./mm
A 9X5 U-L-D 0.044 x 0.030 333 1.12x0.76 131
B 11X7 U 0.054 x 0.044 22.7 1.37x 112 0.89
C,D 18X 10 U-L-D 0.089 x 0.059 16.9 2.26x 112 0.66
E 28x 15 OCR-B 0.138 x 0.098 10.2 3.50x 2.49 0.40
F 26x 13 U-L-D 0.128 x 0.079 12.7 3.25x 2.00 0.50
G 60 x 40 U-L-D 0.295x 0.197 4.2 7.49 x 5.00 0.167
H 21x13 OCR-A 0.103 x 0.093 10.8 2.61x 2.36 0.423
GS 24 x 24 SYMBOL 0.118x 0.118 8.5 2.99x 2.99 0.334
P 20x 18 U-L-D 0.098 x 0.089 N/A 2.50x 2.25 N/A
Q 28x 24 U-L-D 0.138x 0.118 N/A 3.50x 3.00 N/A
R 35x31 U-L-D 0.172x 0.153 N/A 4.38x 3.88 N/A
S 40 x 35 U-L-D 0.197x 0.172 N/A 5.00x 4.38 N/A
T 48 x 42 U-L-D 0.236 x 0.207 N/A 6.00 x 5.25 N/A
U 59 x 53 U-L-D 0.290 x 0.261 N/A 7.38 X 6.63 N/A
\% 80x71 U-L-D 0.394 x 0.349 N/A 10.00 x 8.88 N/A
0 Default: 15x 12 U-L-D Scalable Scalable
45541L-004 Rev. A ZPL Il Programming Guide 9/15/06



12 dot/mm (300 dpi) printhead

Fonts and Bar Codes

Font Matrices

Matrix Character Size
Font Type
HxW (in dots) HxW (in in.) Char./in. | HXW (in mm) | Char./mm
A 9X5 U-L-D 0.030 x 0.020 50.8 0.75x 0.50 2.02
B 11X7 U 0.036 x 0.030 338 0.91x0.75 1.32
C,D 18X 10 U-L-D 0.059 x 0.040 254 1.50x 1.00 1.00
E 42 x 20 OCR-B 0.138 x 0.085 234 1.75x 1.08 0.92
F 26x 13 U-L-D 0.085 x 0.053 19.06 2.16x 134 0.74
G 60 x 40 U-L-D 0.197 x 0.158 6.36 5.00x 4.00 0.25
H 34 x 22 OCR-A 0.111 x 0.098 10.20 2.81x 248 0.40
GS 24 x 24 SYMBOL 0.079 x 0.079 12.70 1.99x 1.99 0.52
P 20x 18 U-L-D 0.067 x 0.060 N/A 1.69x 1.52 N/A
Q 28x 24 U-L-D 0.093 x 0.080 N/A 2.37x 2.03 N/A
R 35x31 U-L-D 0.117 x 0.103 N/A 2.96 x 2.62 N/A
S 40 x 35 U-L-D 0.133x 0.177 N/A 3.39x 2.96 N/A
T 48 x 42 U-L-D 0.160 x 0.140 N/A 4.06 x 3.56 N/A
U 59 x 53 U-L-D 0.197 x 0.177 N/A 5.00 x 4.49 N/A
\% 80x71 U-L-D 0.267 x 0.237 N/A 6.77 x 6.01 N/A
0 Default: 15 x 12 U-L-D Scalable Scalable
24 dot/mm (600 dpi) printhead
Matrix Character Size
Font Type
HxW (in dots) HxW (in in.) Char./in. | HXW (in mm) | Char./mm
A 9X5 U-L-D 0.015x 0.010 100.00 0.38x 0.25 4.00
B 11X7 U 0.018 x 0.015 66.66 0.46 x 0.38 2.60
C,D 18X 10 U-L-D 0.030 x 0.020 50.00 0.77 x 0.51 2.0
E 42 x 20 OCR-B 0.137 x 0.087 11.54 3.47x 220 0.45
F 26 x 13 U-L-D 0.043 x 0.027 375 1.10x 0.68 1.50
G 60 x 40 U-L-D 0.100 x 0.080 12.50 2.54x 204 0.50
H 34 x 22 OCR-A 0.100 x 0.093 10.71 2.54x 2.37 0.42
GS 24 x 24 SYMBOL 0.040 x 0.040 25.00 1.02x 1.02 1.00
P 20x 18 U-L-D 0.067 x 0.060 N/A 1.69x 1.52 N/A
Q 28x 24 U-L-D 0.093 x 0.080 N/A 2.37x 2.03 N/A
R 35x31 U-L-D 0.117 x 0.103 N/A 2.96 x 2.62 N/A
S 40x 35 U-L-D 0.133x 0.117 N/A 3.39x 2.96 N/A
T 48 x 42 U-L-D 0.160 x 0.140 N/A 4.06 x 3.56 N/A
U 59 x 53 U-L-D 0.197 x 0.177 N/A 5.00 x 4.49 N/A
\ 80x71 U-L-D 0.267 x 0.237 N/A 6.77 x 6.01 N/A
0 Default: 15x 12 U-L-D Scalable Scalable
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Bar Codes

Bar Codes

Every bar code contains data made up of a sequence of light spaces and dark bars that
represent letters, numbers, or other graphic characters. The usable characters differ among the
various kinds of bar codes. Each bar code section in the Command Reference provides atable
of applicable characters. Start and stop characters and check digits are used by many, but not
all, bar codes. These will be indicated in the specific bar code explanations.

Zebra printers can print the following kinds of bar codes:

Bar code modulus“X” dimensions Linear bar codes
 Picket fence (non-rotated) orientation: e Codell

e 203 dpi =0.0049 in. mil to 0.049 in. » Code 39

« 300 dpi =0.0033 in. mil to 0.033in. e Code93

 Ladder (rotated) orientation: » Code 128 with subsets A/B C and
« 203 dpi = 0.0049 in. mil to 0.049 in. UCC Case Codes
« 300 dpi = 0.0039 in. mil to 0.039 in. * ISBT-128
Two-dimensional bar codes *© UPC-A
« Code 49 * UPC-E
+ Maxi Code * EAN-8
. PDF-417 * EAN-13
- OR Code * UPCand EAN 2 or 5 digit extensions
+ Codablock * Plessey
+ DataMatrix * Posinet

e Standard 2 of 5
e |Industrial 2 of 5
* Interleaved 2 of 5

* Micro-PDF417
Bar coderatios

« 2.1
. 73 « LOGMARS
. 592 e MSI
. 31 * Codabar
« RSS-14

Basic Format for Bar Codes

The basic format for bar codes is quiet zone, start character, data, check digit, stop character,
and quiet zone. Not all bar codes require each of these elements.

Every bar code requires aquiet zone. A quiet zone (sometimes called a“clear ared’) isan area
adjacent to the machine-readable symbols that ensure proper reading (decoding) of the
symbols. No printing is permissible within this area. Preprinted characters, borders, and
background color are acceptable if they are invisible to the reading device; these are used in
some applications but restrict the type of reading device that can be used. The size of the quiet
zone depends on the size of bar widths (usually 10 times the width of the narrow bar).
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Figure 7 « Quiet Zone in a Bar Code
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Bar Code Field Instructions

Bar Codes

To create abar code, abar code field command must be contained in the label format. Table 18
shows the bar code field commands. The number in brackets denotes the print ratio. Each

command produces a unique bar code.

Important « (*) for Fixed Printing Ratio means that the ratio between the width of the barsin
the code is afixed standard and cannot be changed.

Table 18 « Bar Code Field Commands

*B1 Code 11 (USD-8) [2.0 - 3.0]
B2 Interleaved 2 of 5 [2.0 - 3.0]
*B3 Code 39 (USD-3 & 3 of 9) [2.0 - 3.0]
“B4 Code 49 (*) [Fixed]
*B7 PDF417 (*) [Fixed]
“B8 EAN-8 (*) [Fixed]
*B9 UPC-E [Fixed]
“BA Code 93 (USS-93) (*) [Fixed]
“BB CODABLOCK A, E, F (*) [Fixed]
*BC Code 128 (USD-6) (*) [Fixed]
*BD UPS MaxiCode (*) [Fixed]
“BE EAN-13 [Fixed]
*BF Micro-PDF417 [Fixed]
*BI Industrial 2 of 5 [2.0 - 3.0]
*BJ Standard 2 of 5 [2.0 - 3.0]
“BK ANSI Codabar (USD-4 & 2 of 7) [2.0 - 3.0]
*BL LOGMARS [2.0 - 3.0]
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Table 18 « Bar Code Field Commands (Continued)

BM MSI [2.0 - 3.0]
“BP Plessey [2.0 - 3.0]
“BQ OR Code (¥*) [Fixed]
“BS UPC/EAN Extensions (*) [Fixed]
“BU UPC-A (*) [Fixed]
*BX Data Matrix (%) [Fixed]
“BZ PostNet (*) [Fixed]

Additionally, each bar code field command can be issued with a definition parameter string.
The parameter string defines field rotation, height, and interpretation line status for all bar
codes. For some bar codes, the parameter string also sets a check digit, start character, and/or
stop character. Use the definition parameter string to command the printer to print bar codes of
appropriate heights and densities that conform to the specifications of the application.

The use of the parameter string is optional because all parameters have default values. If the
default values for al of the bar code parameters suit the application, then only the bar code
command needs to be entered.

Parametersin bar code field commands are “ position specific.” If avalue (other than the
default value) is manually entered for one parameter, acomma , the ZPL 1l delimiter
character, must be used to mark the position of the preceding parametersin the string.

To change just the third parameter, enter two commas and then the value for the third
parameter. The default values will be automatically used for the first and second parameters.

In the ZPL 11 Programming Guide Volume Two, see the Saving Label Formats as Graphic
Images topic in the Programming Exercises chapter, the “B3 bar code field command has five
parameters. The third parameter defines the height of the bar in dots. The bar code is to be
printed using default values for the first two parameters EXCEPT the height of the bar. Thisis
to be 20 dots. Finally, the “N” indicates that a print interpretation line will not print with the
bar code. The command would be entered as follows:

“B3,,20,N

Delimiters (commas) are not required for parameters between a manually entered value and
the end of the parameter string.

Bar Code Command Groups

Bar code commands are organized into four groups. Each group represents a type of bar code.
Table 19 through Table 22 identify the groups and the bar codes they contain:

Table 19 « Numeric Only Bar Codes

“Bl Code 11
“B2 Interleaved 2 of 5
“BI Industrial 2 of 5
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Fonts and Bar Codes
Bar Codes

BJ Standard 2 of 5
“BK ANSI Codabar (or NW-7)
“BM MSI
“BP Plessey
*BZ POSTNET

Table 20 « Retail Labeling Bar Codes
“B8 EAN-8
“B9 UPC-E
“BE EAM-13
“BS UPC/EAN extensions
“BU UPC-A

Table 21 « Alphanumeric Bar Code

*B3 Code 39
“BA Code 93
*BC Code 128
“*BL LOGMARS

Table 22 « Two-Dimensional Bar Codes
“B4 Code 49
*B7 PDF417
“BB CODABLOCK
“*BD UPS MaxiCode
“BF MicroPDF417
*BQ QR Code
“BX Data Matrix
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Mod 10 and Mod 43
Check Digits

This section provides information about Mod 10 and Mod 43 check digits.

Contents
Mod 10 Check Digit . . . .o oo e 364
MOd 43 ChecCk Digit . . . . oo e 365
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Mod 10 Check Digit

Mod 10 Check Digit

The calculations for determining the Mod 10 Check Digit character are as follows:

1. Start at the first position and add the value of every other paosition together.

0+2+4+6+8+0=20

2. Theresult of Step 1 ismultiplied by 3.
20x 3=60

3. Start at the second position and add the value of every other position together.

1+3+5+7+9=25

4. Theresults of steps 1 and 3 are added together.

60+25=85

5. The check character (12th character) is the smallest number which, when added to the

result in step 4, produces a multiple of 10.
85 + X = 90 (next higher multiple of 10)
X =5 Check Character

This bar code illustrates the above example. The digit on the right (5) is the check digit.

5] 12343

=it
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The calculations for determining the Mod 43 check Digit character are as follows:

Mod 10 and Mod 43 Check Digits

Mod 43 Check Digit

Each character in the Code 39 character set has a specific value, asfollows:

0=0 B=11
1=1 C=12
2=2 D=13
3=3 E=14
4=4 F=15
5=5 G=16
6=6 H=17
=7 =18

8=8 J=19

9=9 K=20
A=10 L=21

Example ¢ Data string 2345ABCDE/

M=22
N=23
0=24
P=25
Q=26
R=27
S=28
T=29
U=30
V=31
W=32

X=33
Y=34
7=35

- =36
.=37
Space=38
$=39
/=40
+=41
%=42

1. Add the sum of al the character values in the data string. Using the chart above, the sum

of the character valuesis as follows:

1+2+3+4+5+10+11+12+13+14+40=115

2. Dividethetotal by 43. Keep track of the remainder.

115/43 = 2 Remainder is 29

3. The“check digit” isthe character that corresponds to the value of the remainder.

Remainder = 29
29 isthe vauefor the letter T.
T isthe check digit.

Below isabar code that illustrates the example. The character on theright, T, is the check

#12345ABCTIE - T#

digit.

AF0125, 100AB3N, Y, 15@,Y ,NAFD12345ABCDE/AFS

9/15/06

ZPL Il Programming Guide

455411L-004 Rev. A

365



366 | Mod 10 and Mod 43 Check Digits

Mod 43 Check Digit

Notes °
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ZB64 Encoding and
Compression

This section describes the Base 64 MIME (ZB64) encoding and compression. Thisisthe same
type of MIME encoding that is used in e-mail.

Contents
Introduction to B64 and Z64. . . . ... ..o 368
B64 and Z64 ENCOAING. . . . .ottt i 370
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Introduction to B64 and 264

Introduction to B64 and Z64

Thefirst encoding, known as B64, encodes the data using the MIME Base64 scheme. Base64
is used to encode e-mail attachments and is specifically designed to address communications

path limitations, such as control characters and 7-bit data links. It encodes the data using only
the printable ASCII characters:

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghljklmnopgrstuvwxyz

0123456789 +/=

With the use of ZPL, this has the added benefit of avoiding the caret (*) and tilde (~)
characters. Base64 encodes six hits to the byte, for an expansion of 33 percent over the un-
enclosed data. Thisis much better than the 100 percent expansion given by the existing ASCI|
hexadecimal encoding.

The second encoding, known as Z64, first compresses the data using the LZ77 algorithm to
reduceits size. (This algorithm is used by the PK WARE® compression program PKZIP™ and
isintegral to the PNG graphicsformat.) The compressed datais then encoded using the MIME
Base64 scheme as described above.

A CRC iscalculated across the Base64-encoded data. If the CRC-check fails or the download
is aborted, the object can be invalidated by the printer.

The robust encodings can be piggybacked on the existing download commands with full
backward compatibility. Thisis done by prefacing the new encodings with a header that
uniquely identifies them. The download routinesin the printer firmware can key-off the header
to determine whether the datais in the old ASCI| hexadecimal encoding or one of the new
encodings. This allows existing downloadabl e objects to be used in their present format, while
new objects can be created using the same download commands with the new encodings for
increased integrity and reduced download times.

For easy reference, B64 and Z64 are referred to as ZB64. In any reference to the ZB64
encoding, assume that both Base64-only (B64) and LZ77/Base64 (264) encodings are
accepted.

Example « The following is an example of an existing download command using the new
encoding:

~DTARIAL,59494, : 264 :H4sICMB8+DMACOFSSUFML1RURgDsmnd8VEW7x5+Z0
edsyibZNNJhlyWhbEJIwYSwIDGNkmwghJIgJYEEEhQIPSggKAJEAIIiVaSold
YNBAkIGgGxUBVUUCGUOJQSCOWFNPVvbE+SF18+9H+8f973X+3Jm93umzzNznvn
NSSFGRJ6ARAVZVXK7XDaXLyTiR5B7ontuZPQ824I5RKIabew+aba8+pUlrVDZ
iciv

[multiple lines del eted]

/06DUSWZ71e2+g4xzDPwCpwm3ngW2GAPcdclxF4fIP66jHjncmKvKzh/ZUNCx
19/Q0x2HXHYB4m/PkQcdCdx2G70Yt +mszkMh4 1iZxoifvkh8 9BFipo87kwD/BE
/dOcycAAEA:alb2
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Introduction to B64 and Z64

The parameters are identical to the existing ~DT command:

Table 23 « ~DT Command Parameters

Parameter

Details

o = font name

Accepted Values: any valid TrueType name, up to 8 characters
Default Value: if anameis not specified, UNKNOWN is used
In this example, Arial isthe specified font.

s =font size

Accepted Values: the number of memory bytes required to hold
the Zebra-downloadable format of the font

Default Value: if an incorrect value or no valueis entered, the
command is ignored

In this example, 59494 isthe size.

To maintain compatibility with the existing ASCII hexadecimal
encoding, this field must contain the size of the un-enclosed and
uncompressed object — the number of bytesthat are finally
placed into the printer’'s memory, not the number of bytes
downloaded.

data = datastring

Accepted Values: a string of ASCII hexadecimal values (two
hexadecimal digits/byte). The total number of two-digit values
must match parameter s.

Default Value: if no datais entered, the command isignored

Everything following the size field is data. The new encoding
imposes a header with a unique signature. The new encoding must
start with the characters :B64: (data encoded in Base-64 only) or
:Z264: (data compressed with LZ77, then encoded in Base-64)
followed by the encoded data.

After the datais presented, another colon (:) and four hexadecimal
digits comprise the CRC. The Base64 standard allows new-line
characters (carriage returns and line feeds) to be inserted into the
encoded data for clarity. These characters are ignored by the
printer.

When downloading graphics, the colon is used in the current ASCII hexadecima encoding
indicate “repeat the previous dot row.” Since this shorthand isinvalid for the first character of
data (no previous dot row has been downloaded), it is safe for the printer to detect the leading
colon character as the lead-in for the new encodings.
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B64 and Z64 Encoding

These download encodings, B64 and Z64, are created as drop-in replacements for the existing
ASCII hexadecimal encoding.

B64 encoding do the following:
» Encode the compressed data using the MIME Base64 agorithm.
» Calculate a CRC across the encoded data.
» Add aunique header to differentiate the new format from the existing ASCII hex
encoding.
Z64 encoding do the following:
» Compress the data using the LZ77 algorithm.
» Encode the compressed data using the MIME Base64 agorithm.
» Calculate a CRC across the encoded data.

* Add aunique header to differentiate the new format from the existing ASCI| hexadecimal
encoding.

The data field have this format:

:id:encoded data:crc

This table identifies the parameters for this format:

Table 24 « Format Parameters

Parameter Details
:id the identifying string B64 or Z64

:iencoded data datato download, compressed with LZ77 (if theid parameter is
set to Z64) and encoded with Base64.

:cre four hexadecimal digits representing the CRC calculated over the
:encoded datafield.

The printer calculates a CRC across the received data bytes and compare thisto the CRC in the
header. A CRC mismatch is treated as an aborted download.

The B64 and Z64 encodings can be used in place of the ASCII hexadecimal encoding in any
download command. The commands are;

~DB — Download Bitmap Font

~DE — Download Encoding

~DG — Download Graphic

~DL — Download Unicode Bitmap Font

~DS — Download Scalable Font

~DT — Download TrueType Font

~DU — Download Unbounded TrueType Font

*GF — Graphic Field (with compression type set to “ASCI | hex”)
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The ~DB (Download Bitmap Font) command can use the new encodingsin place of the ASCI|
hexadecimal encoding in data sub-fields. Each character is encoded individually. However, for
small amounts of data, the identifying B64 or 264 header and trailing CRC may negate any
gains made by using the new format.

For backward compatibility, the *HG (Host Graphic) command uses the ASCII hexadecimal
encoding. It does not use the new encodings.
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Field Interactions

This section provides you with examples that show how commands interact with various
justification parameters. The examples are in charts for these orientations:

* Normal
» Rotated
* Bottom-up

e |nverted

These charts are designed so that you can identify the location of the field origin and
interactions between the rotation, formatting and justification commands.
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Normal Orientation

Table 25 shows you the various normal orientation outputs:

Table 25 « Normal Orientation Examples

AFPH

AFPV

AFPR

"FO
Left
Justified

4KBCDE

_b‘

EDCBIA

AFT
Left
Justified

4ABCDE

EDCBA

"FO
Right
Justified

ABCDE™

B
C
D
E
C
D
E
Id_
B
C
D
E

EDCBA

AFT
Right
Justified

ABCDEP

rr|t:lc1:cq4;?

ENCBA
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Rotated Orientation

Rotated Orientation

Table 26 shows you the various rotated orientation outputs:

Table 26 « Rotated Orientation Examples

AFPH AFPV AFPR

"FO _|T'I'IUC'JW>
Left

Justified

“FT I'I'IUOW_E

Left
Justified

AFO mcnw>—|‘
Right

Justified

%8903 | waa3d | ¥gaas

AFT
Right
Justified

mUnw_P

Y9903

Hagay  3099% |3098%" 309gi-
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Bottom Up Orientation

Table 27 shows you the various bottom up orientation outputs:

Table 27 « Bottom Orientation Examples

AFPH AEPV AFPR
rro b Lpoow L
T [a'a]
Justified g )
= =
L
AET ﬂ [+adbNan QRN
Left 8 §_
Justified oo o
'q_ LLJ
=
ut | zmoou =
Right = (X
Justified g 8’|_
=X
AFT l-d_ é‘m oWl g
Right 8 ()
Justified
(a'a]
= o
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Inverted Orientation

Table 28 shows you the various inverted orientation outputs:

Table 28 « Inverted Orientation Examples

~FPH AFPV AFPR
Hagay 3 *ygaa3
AFO a
Juls_fi?i[ed 3
g
v
]
.| 3008¥" 3 8003
Left
Justified 3
g|_
3008 ' vaoa3
a
Right
Justified 3
g
v
Haogy 1 Y9903
AFT d
Jul:\)sltgil::ed g
_|V
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Glossary

of Terms

ASCIl American Standard Code for Information Interchange. A 7-bit character set that
includes Latin characters, as well as control and punctuation characters.

bidirectional text layout The arrangement of characters with mixed directionality on a
single line. For example, English and Arabic.

big-endian In the encoding, the most significant byte is stored first.
byte order mark BOM,; indicates big-endian (BE) or little-endian (LE).

character The smallest component of awriting system that has understanding, refersto the
abstract meaning not the specific shape.

character code Another term for code point.
character set A collection of characters.

coded character set An ordered collection of characters that are assigned an integral
reference number.

code point Anintegral reference number assigned to a character.

coded character set An ordered collection of characters that are assigned an integral
reference number.

combining semantic cluster Consistsof an atomic character, a combining character
seguence consisting of a base character plus one or more nonspacing marks, enclosing marks,
combining word joiner, such as an Indic virama, or a sequence of Hangul jamos equivalent to a
Hangual syllable. .

diacritic A mark that is added to aletter or other character to change its value or meaning.

encoding The mapping of acharacters code points to a sequence of bytes used to represent
the data.

font An electronic collection of glyphs used for the visual representation of characters.

GB18030 A standard required by the People's Republic of Chinafor operating systems of
non-handheld computers.

GB 2312 A Chinese character set and encoding.

glyph Thevisua representation of a character, such as a shape or image.

grapheme cluster Consists of an atomic character, a combining character sequence
consisting of a base character plus one or more nonspacing marks or enclosing marks, or a

sequence of Hangul jamos equivalent to a Hangul syllable.

ISO 10646 Aninternational standard that defines the Universal Character Set (UCS) and a
character encoding. The UCS matches Unicode.
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ISO 8859-1 An encoding standard for representing Western European languages using the
Latin Alphabet.

language A system of sounds and scripts used to represent and communicate concepts,
ideas, meanings, and thoughts.

ligature A glyph representing a combination of two or more characters.

little-endian Inthe encoding, the least significant byte is stored first.

open type A fileformat for scalable font files that extends the existing TrueType font file
format used by Microsoft Windows and A pple Macintosh operating systems.OpenType tables
support advanced layout features.

presentation form A pre-combined character, ligature or variant glyph that has a separate
code point; used for compatibility.

script A collection of symbols used to represent textual information in one or more writing
systems.

Shift-JIS A shifted encoding of the Japanese character encoding standard, JIS X 0208,
heavily deployed in PCs.

True type Anoutline font format that is scalable without quality loss.
Unicode Theuniversal character set and encoding maintained by the Unicode Consortium.

UTF-8 The Unicode encoding that assigns each character code point to a sequence of oneto
four bytes.

UTF-16 A Unicode encoding form that represents Unicode code point valuesin the BMP
with 16-bit code units and Unicode code point values in the supplementary planes with pairs of
16-bit code units.

UTF-16BE A Unicode encoding scheme based on UTF-16 that serializes the bytes in each
code unit in big-endian order.

UTF-16LE A Unicode encoding scheme based on UTF-16 that seriaizes the bytesin each
code unit in little-endian order.
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"MW, 233

“NB, network boot, 324

“NN, set SNMP parameters, 325

“NP, set primary/secondary device, 326
“Ns, change wired network settings, 327
“NT, set SMTP, 328

“NW, set web authentication timeout value, 329
“Wa, set antenna parameters, 330

“WE, set wireless encryption values, 331
“WI, change wireless network settings, 333
WL, set LEAP parameters, 334

“WP, set wireless password, 336

“WR, set transmit rate, 337

~WL, print network configuration label, 335
~WR, reset wireless card, 338

~WS, set wireless card values, 339

A

abort download graphic, 130
advanced counter
reset, 250
advanced counter reset, 302
AFI byte
read command ("RA), 292
write command ("WF), 317
alphanumeric default font
change, 109
antenna parameter setting viaZPL, 330
antenna port
select using ZPL, 314
applicator reprint, 247
authentication timeout for printer home page, 329

Index

authentication type

setting via ZPL command, 331
auxiliary port

set, 196

B

backfeed sequence
change, 204, 205
bar code field default, 103
battery
set condition, 194
battery status, 164
bitmap font
download, 123
bitmapped fonts, 352
box, 155

C

cacheon, 116
calibration

RFID tag using ZPL ("HR), 289
cancel al, 188
cancel format, 202
caret

change, 107
change alphanumeric default font, 109
change backfeed sequence, 204, 205
change caret, 107
change delimiter, 108
change international font, 111
change memory letter designation, 115
change network settings, 237
changetilde, 118
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Index

change wired network settings, 327
circle, 157
CODABLOCK, 43
considerations for "FD character set, 45
considerations for the *BY, 45
code 11, 18
code 128
subsets, 49
subsets A and C, 52
subsets a, b, and c, 47
code 39, 22
code 49, 26
automatic mode, 29
field data character set, 29
code 93, 39
full ASCII mode, 40
code validation, 119
command compatibility with printers and firmware,
287
comment, 154
communications diagnostics, 192
enable, 192
concantination, 150
configuation
update, 208
configuration
using ZPL commands, 341, 373
configuration label
print, 276
contacts, Xix
counter reset (~RO), 302
current partialy input format
cancel, 210
currently connected printer
set transparent, 238
customer service, Xix

D

darkness
set, 252
datalog for RFID, 288
data matrix, 99
date for real time clock
set, 269
define EPC data structure (“"RB), 294
define language, 214
define password, 216
define printer name, 215
delete object, 181
delimiter
change, 108

description information
display, 179
detect multiple RFID tags ("RN), 301
diagnostics
disable, 193
diagonal line, 158
directory label
print, 277
disable diagnostics, 193
discharge mode
battery, 212
display description information, 179
double signal mode
setting, 307
download bitmap font, 123
download encoding, 125
download format, 126
download graphic
abort, 130
download graphics, 127, 134
download Intellifont, 131
download true type font, 132
download unbounded true type font, 133

E

E.A.S. bit enable/disable command (“RE), 296
EAN-13, 63
EAN-8, 35
Electronic Product Code (EPC)
define EPC data structure (*"RB), 294
elipse, 159
enable RFID motion (*RM), 300
encoding
download, 125
select, 253
encoding results, 313
encryption
set LEAP parameters, 334
set valuesviaZPL, 331
end format, 283
erase download graphics, 136
error handling, 306
ESSID
setting viaZPL, 339

F

feedback
suppress, 280
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field
field reverse, 148
orientation, 153
parameter, 147
separator, 149
typeset, 150
variable, 152
field block, 136, 137
field clock
real time clock, 139
field data, 140
field hexadecimal indicator, 141
field number, 145
field orientation, 153
field origin, 146
field parameter, 147
field reverse print, 148
field separator, 149
field typeset, 150
field variable, 152
firmware
supported tag types for each version, 308
ZPL command compatibility, 287
flash memory
initialize, 189
font identifier, 121
font name
to call font, 14
fonts
font matrices, 356
standard printer fonts, 352
format
cancel, 202
download, 126
end, 283
pause, 202
recall, 281
set, 279

G

Gen 2
printers and firmware that support Gen 2, 308
setting password or locking tag, 315
specify tag type using ZPL, 305
graphic
box, 155
circle, 157
diagonal line, 158
elipse, 159
field, 160
recall, 282
symbol, 162

Index | 385

graphic field, 160
graphics
download, 127, 134
erase download, 136
upload, 178
graphing sensor calibration, 195

H

head test
fatal, 200
interval, 207
non-fatal, 201
head test fatal, 200
head test interval, 207
head test non-fatal, 201
host
directory list, 176
graphic, 167
identification, 169
RAM status, 170
status return, 171
host directory list, 176
host graphic, 167
host identification, 169
host RAM status, 170
host status return, 171
host verification command (“HV), 175

I
image

load, 183

move, 185

save, 186
image load, 183
image move, 185
image save, 186
industrial 2 of 5, 68
initialize Flash memory, 189
interleaved

20f 5,20
international font

change, 111

K

kill battery, 212
kill password, 315
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Index

L

|abel
maximum |length, 225
reverse print, 219
shift, 220
top, 221
label home, 217
label length, 218
set, 198
language
define, 214
LEAP mode
setting using ZPL, 334
liability, ii
lock RFID tag
Gen 2, 315
not Gen 2, 297
log file for RFID, 288
LOGMARS, 74

M

map clear, 222
maximum label length, 225
media
darkness, 223
feed, 224
ordering, Xix
tracking, 228
type, 230
media darkness, 223
media sensor
set, 267
media sensor calibration, 191
set, 191
media tracking, 228
mediatype, 230
memory letter designation
change, 115
mirror image
printing, 241
mode protection, 229
modify head warning, 233
motion in RFID label, 300
MSl, 76
multiple field origin locations, 142

N

network
change settings, 237
connect, 234
ID number, 235

network boot command, 324
network configuration label
print viaZPL, 335
network connect, 234
network 1D number, 235
network printers
set all transparent, 236
network settings
setting viaZPL, 333
number of retries for block ("RR), 304

O

object delete, 181
offset for real time clock
Set, 261
optional memory
reset, 190
ordering ribbon and media, xix

P

password
define, 216
set wireless password, 336
password for RFID tag, 315
pause
programmable, 243
pause format, 202
PDF417, 31
consideration for “FD, 34
permanently lock Gen 2 tag data, 315
POSTNET, 105
power on
reset, 203
primary/secondary device
setting viaZPL, 326
print
start, 248
width, 249
print mode, 226
print network configuration |abel
viaZPL command, 335
print orientation, 242
print quantity, 244
print rate, 245
print start, 248
print width, 249
printer
sleep, 284
printer name
define, 215
printer sleep, 284
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printer web pages

set timeout value, 329
printhead resistance

Set, 266
printing mirror image of 1abel, 241
programmabl e pause, 243
programming position

set using ZPL, 306

Q
QR code

normal mode, 85
quantity

print, 244

R

read power
change using ZPL, 314
read RFID tag
read or write RFID format (*"RF), 297
read RFID tag ("RT), 311
read/write position
set using ZPL, 306
real time clock
set language, 257
set mode, 257
real time clock date format
select, 213
real time clock time format
select, 213
recall format, 281
recall graphic, 282
report RFID encoding results, 313
reprint
after error, 211
applicator, 247
reset
power on, 203
reset advanced counter, 250
reset advanced counters (~RO), 302
reset optional memory, 190
reset wireless card, 338
return data to host computer (*"HV), 175
return RFID datalog to host, 288

Index | 387

RFID
calibrate RFID tag using ZPL ("HR), 289
change read power using ZPL, 314
change write power using ZPL, 314
detect multiple tags (*RN), 301
enable motion (*"RM), 300
number of retries for block ("RR), 304
RFID setup command ("RS), 305
verify write operation ("WV), 321
RFID tag ID command (“Rl), 299
ribbon
ordering, Xix
ribbon tension
set, 209

S
sales, xix
scalablefont, 12, 352
download Intellifont, 131
select encoding, 253
sensor calibration
graphing, 195
serial communications
set, 251
serialization data, 259
seridlization field
standard ~FD string, 254
set al network printers transparent, 236
set auxiliary port, 196
set battery condition, 194
set darkness, 252
set dots
millimeter, 199
set dots per millimeter, 199
set label length, 198
set RFID tag or kill password (*RZ), 315
set serial communications, 251
set units of measurements, 231
set up RFID information (*RS), 305
SGTIN-64 standard programming example, 295
single signal mode
setting, 307
slew
home position, 240
slew given number
dot rows, 239
slew to home position, 240
SMTP parameters
setting viaZPL, 328
SNMP parameters
setting viaZPL, 325
specify number of retries for block (*"RR), 304
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388 | Index

standard printer fonts, 352
start print, 262
symbol, 162, 166

T

tag type

specify using ZPL, 305
tear-off adjust position, 273
technical support, xix
tilde

change, 118
time for real time clock

set, 269
timeout value for printer home page, 329
transfer object, 274
transmit rate setting viaZPL, 337
transponders

calibration using ZPL ("HR), 289
true type font

download, 132

U

unbounded true type font
download, 133

units of measurement
set, 231

UPC/EAN extensions, 92

UPC-A, 97

UPC-E, 37

update configuration, 208

upload graphics, 178

UPS maxicode, 60
considerations for ~FD, 61

use font nameto call font, 14

Vv

verify RFID write operation (*"WV), 321
void handling, 306

W

web authentication timeout value, 329
width

print, 249
wired print server

“NB to set check for, 324

change network settings, 327
wireless card

reset viaZPL, 338

setting values via ZPL, 339

wireless password

setting viaZPL, 336
Wireless Print Server

ZPL commands, 341, 373
wireless print server

change network settings, 333
write AFl byte command ("WF), 317
write power

changeusing ZPL, 314
write RFID format (*"RF), 297
write RFID tag (*"WT), 319

Z

Zebra Programming Language (ZPL 1)
AHL or ~HL, Return RFID Data Log to Host ("HL
or ~HL), 288
"HR, Cdlibrate RFID Transponder, 289
"RA, Read AFI Byte, 292
"RB, Define EPC Data Structure, 294
"RE, Enable/Disable E.A.S. Bit, 296
"RF, Read or Write RFID Format, 297
"RI, Get RFID Tag ID, 299
~RM, Enable RFID Motion, 300
RN, Detect Multiple RFID Tags, 301
"RR, Specify RFID Retriesfor a Block, 304
RS, RFID Setup, 305
"RT, Read RFID Tag, 311
"RW, Set RFID Read and Write Power, 314
ARZ, Set RFID Tag Password and Lock Tag, 315
"WF, Write AFI Byte, 317
AWT, Write Tag, 319
"WV, Verify RFID Write Operation, 321
~RO, Reset Advanced Counters, 302
~RV, Report RFID Encoding Results, 313
command compatibility with printers and
firmware, 287
ZebraNet Alert
halt, 264
set, 270
ZPL
set, 272
ZPL commands
"B7, 31
Wireless Print Server commands, 341, 373
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Change variables below to match your book, and set conditional text settings so only the
appropriate tag(s) showsin Table 1. Okay to import variables, conditional text, paragraph tags,
character tags, page layouts, table formats, color definitions, cross-reference formats, and
reference pages from thisfile to create most VH TechPubs books. Some differences may be
required for Maintenance Manuals

13979L-001 - x.14 and greater

455411 -002 - x.1- through x.13..

Part #: 45541L-004

Revision Number: Rev. A

Printer Name: ZPL |1 Programming

Book Title: Guide

Firmware: For x.10 through x.13 Firmware

Type of printer (lower case): printer

Type of printer (initial caps): Printer

Company Name Short: Zebra

Company Name (initial caps): Zebra Technologies
Company Name (all caps): ZEBRA TECHNOLOGIES
Copyright: © 2006 ZIH Corp.

Language abbreviation: EN-
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Table 1 « Conditional Text Tags

Printer

UG/PG

QRG

MM

Kits

105SL

Brady 200 M-e

Brady MVP

Brady X-Plusll

PAX4 110

PAX4 170

RFID Programming
Guide

RPAX

RXi

RXilllPlus HF

RXMplus Europe

RXMplusU.S.

SAM

Tyco

UPS

XilllPlus

Z4AM/Z6M

Z4AMplus/Z6Mplus

ZAMplus DT

ZPL Il Programming
Guide

ZPL x.13 ZPL — —
ZPL x.14 -Pinon ZPL — —
ZPL x.15 - Tarkus |ZPL — —
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