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Before You Begin

Before You Begin

This section provides you with safety information, technical support information,
and sources for additional product information.

Safety Information

Caution

%

Your safety is extremely important. Read and follow all warnings and cautions in
this document before handling and operating Intermec equipment. You can be
seriously injured, and equipment and data can be damaged if you do not follow the
safety warnings and cautions.

This section explains how to identify and understand cautions and notes that are in
this document.

A caution alerts you to an operating procedure, practice, condition, or
statement that must be strictly observed to prevent equipment damage
or destruction, or corruption or loss of data.

Note: Notes either provide extra information about a topic or contain
special instructions for handling a particular condition or set of
circumstances.

Global Services and Support

Warranty Information
To understand the warranty for your Intermec product, visit the Intermec web site at
www.intermec.com and click Support > Returns and Repairs > Warranty.

Disclaimer of warranties: The sample code included in this document is presented
for reference only. The code does not necessarily represent complete, tested
programs. The code is provided “as is with all faults.” All warranties are expressly
disclaimed, including the implied warranties of merchantability and fitness for a
particular purpose.

Web Support

Visit the Intermec web site at www.intermec.com to download our current manuals
(in PDF). To order printed versions of the Intermec manuals, contact your local
Intermec representative or distributor.

Visit the Intermec technical knowledge base (Knowledge Central) at
intermec.custhelp.com to review technical information or to request technical
support for your Intermec product.

Intermec Printer Language (IPL) Developer’s Guide ix


http://www.intermec.com
http://www.intermec.com
http://www.intermec.com
http://intermec.custhelp.com

Before You Begin

Telephone Support
In the U.S.A. and Canada, call 1-800-755-5505.

Outside the U.S.A. and Canada, contact your local Intermec representative. To
search for your local representative, from the Intermec web site, click About Us >
Contact Us.

Service Location Support
For the most current listing of service locations, click Support > Returns and
Repairs > Repair Locations.

For technical support in South Korea, use the after service locations listed below:

AWOO Systems

102-1304 SK Ventium

522 Dangjung-dong

Gunpo-si, Gyeonggi-do Korea, South 435-776
Contact: Mr. Sinbum Kang

Telephone: +82-31-436-1191

E-mail: mjyun@awoo.co.kr

IN Information System PTD LTD

6th Floor

Daegu Venture Center Bldg 95,

Shinchun 3 Dong

Donggu, Daegu City, Korea

E-mail: jmyou@idif.co.kr or korlim@gw.idif.co.kr

Who Should Read This Manual

This document explains how to use the Intermec Printer Language (IPL) to program
Intermec printers.

Before you use IPL, you should be familiar with your network, general networking
terms, such as IP address, and your bar code label printers.

For information on specific IPL commands, see the Intermec Printer Language
(IPL) Command Reference Manual.

Related Documents

The Intermec web site at www.intermec.com contains our documents (as PDF files)
that you can download for free.

To download documents
1 Visit the Intermec web site at www.intermec.com.
2 Click Support > Manuals.

3 Use the Product Category field, the Product Family field, and the Product
field to help you locate the product whose documentation you want to
download.

X Intermec Printer Language (IPL) Developer’s Guide
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Introduction to IPL Commands

This chapter introduces the Intermec Printer Language (IPL) and includes
these topics:

What Is IPL?

Which Printers Support IPL?

About IPL Commands

Printing Labels with IPL Commands

Learning the Structure of IPL Command Strings
Sending IPL Commands to the Printer

Switching Between Printer Operating Modes



Chapter 1 - Introduction to IPL Commands

What Is IPL?

Intermec Printer Language (IPL) is one of the programming languages that has been
developed for use with Intermec printers. IPL is an easy-to-use programming
language that lets you:

* design formats (templates) for bar code labels, download formats to the printer,
or modify formats stored in the printer.

* download data to fill in a bar code label (or RFID tag information) and print the
label.

* enable or disable printer features and options, or abort print jobs and reset the
printer.

* query the printer for hardware diagnostic data and status of print jobs.

This Developer’s Guide includes information on how to use IPL to develop
applications for your Intermec printer. For information on specific IPL commands,
see the IPL Command Reference Manual.

Which Printers Support IPL?

IPL is supported by these Intermec printers:

. 3240, 3400, 3440, 3600, 4100, 4400, 4420, 4440, 4630, 4830, 7421, PC41
. F2,F4

«  PD/PF/PM/PX series: PD41, PD42, PE2i, PF4i, PM4i, PX4i, PX6i

«  PB series: PB20, PB21, PB22, PB31, PB32, PB50, PBS1

The PD series supports IPL v10.0 and later. The PF/PM/PX series support IPL v2.0
and later. The PB50 supports IPL v11.0 and later. Other Intermec printers support
earlier versions of IPL. To locate the correct IPL version for your printer, visit
www.intermec.com, choose Support > Downloads, and choose your printer from
the list.

About IPL Commands

There are six types of IPL commands:

* Communications commands set printer communications parameters
for 802.1x, Bluetooth, Serial, and Wired and Wireless LAN communications.

* Print commands download data to the printer, print bar code labels or RFID
tag labels, or pass data to RFID tag formats. The printer must be placed in Print
mode to use these commands.

* Program commands send label format information to the printer. RFID
program commands create and define tag fields and data sources. The printer
must be in Program mode to use these commands.

* Configuration commands enable or disable printer features and options. The
printer must be in Print mode to use these commands.
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Chapter 1 - Introduction to IPL Commands

* Testand Service commands query the printer for hardware diagnostic data and
print job status. The printer must be in Test and Service mode to use these
commands.

* Immediate commands abort print jobs, return the status of print jobs, and
reset the printer. The printer can be in any mode to use these commands, and
executes these commands immediately even if other IPL commands are waiting
to be executed.

Printing Labels with IPL Commands

Follow this basic procedure to print bar code labels using IPL:
1 Use IPL commands to design the format for the bar code label.

If you do not specify a format, the printer assumes you want to use the default
format (format 0), which is stored permanently in the printer. The printer prints
the label using that format.

2 Send the format to the printer as a series of IPL command strings. The printer
stores the format in memory.

You can store multiple formats on your printer. For more information, see the
“Format, Create or Edit” command in the IPL Command Reference Manual.

3 Send a command string to the printer that specifies the data for the fields of the
format, and then prints the label.

separately. You can send fixed data formats or even variable data formats that
include the data in the same file.

Learning the Structure of IPL Command Strings

§ Note: It is not always necessary to send the format and the data to the printer

An IPL command string is a text string that you send to the printer. A command
string is a combination of ASCII control codes (or their readable equivalents), the
syntax for the specific command, and associated data.

For example, a simple command string can look like:
<STX>E2;F2;T4<ETX>

where:

IPL Command Structure

Syntax Definition

<STX>  is the readable equivalent of the start of text character. Command
strings must always begin with the start of text ASCII command code or
its equivalent in readable characters. Readable characters must be
enclosed in angle brackets.

For more information on using ASCII command codes or their readable
equivalents, see the next section, “Using ASCII Control Characters.”

E2 is the syntax and data for the IPL command “Format, Erase.”

Intermec Printer Language (IPL) Developer’s Guide 3
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IPL Command Structure (continued)

Syntax Definition

; is the command terminator character. Use ; to separate commands and
associated data.

F2 is the syntax and data for the IPL command “Format, Create.”

T4 is the syntax and data for the IPL command “Bitmap User-Defined Font,
Clear or Define.” Because this is the last command in the string, you do
not need to follow it with ;.

<ETX> isthe readable equivalent of the end of text character. Command strings
must always end with the end of text ASCII character or its equivalent in
readable characters. Readable characters must be enclosed in angle
brackets.

All command syntax is case sensitive.

Note: When the printer is in XON/XOFF mode, you can send data and print
§ multiple labels without using the <ETX> character.

Using ASCII Control Characters

Command strings always include ASCII control characters. To use ASCII control
characters, you can:

* enter a control code. Some word processing programs allow you to represent
ASCII control characters by entering the appropriate control code.

* type the readable characters. Instead of control codes, you type the appropriate
string of characters enclosed in angle brackets.

For example, an IPL command string must begin with the start of text control
character. The control code for this character is 0x02 (hex notation, also represented

by #B in some text editing programs), and the readable characters for this control
code are <STX>.

This example shows a command string written with readable characters and with
control codes:

Command String

Type Command String

Readable characters: <STX><SI>gl,567<ETX>
Control codes: "B~0gl,567"C

For a list of ASCII control characters, control codes, and definitions, see the “Full
ASCII Control Characters Table” on page 78.

If the start of text character is the actual control code, then all other control
characters in the same command string must be in control code format. The printer
ignores any control characters represented by readable characters.

4q Intermec Printer Language (IPL) Developer’s Guide
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Conversely, if the start of text character is represented by readable characters
(<STX>), then all other control characters in the same string must be represented by
readable characters. The printer ignores any control characters represented by
control codes.

For simplicity, this manual uses readable characters in all examples and syntax.

Note: Using readable characters consumes more memory space and takes more time
§ to process, but each command string is more easily read and edited.

Creating Command Strings

IPL command strings can be as long as needed to perform a task. For example, this
series of short command strings creates and defines a label format:

<STX><ESC>P<ETX>

<STX>E3;F3;<ETX>
<STX>H0;081,100;f0;c0;d0,16;hl;wl;<ETX>
<STX>H1;081,120;f0;c0;d0,16;hl;wl;<ETX>
<STX>H2;081,150;f0;c2;d0,14;hl;wl;<ETX>
<STX>H3;081,190;f0;c2;d0,16;hl;wl;<ETX>
<STX>B4;081,0;£f0;c0,1;h50;wl;d0,11;i0;p@;<ETX>
<STX>R<ETX>

This longer command string combines all eight of the previous command strings
into a single string:

<STX><ESC>P;E3;F3;H0;081,100;f0;c0;d0,16;hl;wl;H1;081,120;f0;c0;
d0,16;hl;wl;H2;081,150;f0;c2;d0,14;hl;wl;H3;081,190;£f0;c2;d0,16;
hl;wl;B4;081,0;£f0;c0,1;h50;wl;d0,11;1i0;p@;

R<ETX>

The printer interprets each example exactly the same way.

For more information on creating and testing command strings, see Chapter 2,
“Designing Bar Code Labels.”

After you determine the IPL command strings you need to accomplish a task, save
the strings as an ASCII text file for future use.

To create a text file of IPL command strings
1 Determine the IPL command strings you need to accomplish a task.
2 Open a text editor or word processor and type the command strings.

3 Save the file as an ASCII text file.

Sending IPL Commands to the Printer

You can send IPL commands to the printer by using a communications program
such as Windows HyperTerminal.

Follow the next procedure to connect the printer to a PC and send a text file of IPL
command strings to the printer.

To send a text file of IPL commands to the printer

1 Connect the printer to the serial port (COM1) on your desktop PC. For more
information, see the user’s manual for your printer.

Intermec Printer Language (IPL) Developer’s Guide 5
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%

2 On the desktop PC, start the HyperTerminal application.

3 Configure HyperTerminal for a serial connection using these parameters:

HyperTerminal Parameters

Parameters Values

Baud rate 9600

Data bits 8

Parity None

Stop bits 1

Flow control XON/XOFF

These serial connection characteristics are the default for IPL printers. If you
have changed the communication settings on your printer, change the
HyperTerminal connection settings accordingly.

Note: If you receive the “write fault error” error message, it indicates that either
you are sending the data to the wrong COM port or your cable does not support
hardware flow control.

1 From the Main menu bar, select Transfer.

2 From the Transfer list box, select Send Text File.

3 In the Send Text File dialog box, locate your .txt file and click Open.

HyperTerminal sends the .txt file to your printer. Your command text file will either
change a configuration setting in the printer or print your label format.

Switching Between Printer Operating Modes

When you send IPL commands to the printer, make sure you have placed the printer
in the correct operating mode to interpret those commands:

* Ifyouare sending print or configuration commands, the printer must be in Print
operating mode to interpret the commands.

e Ifyou are sending program commands, the printer must be in Program mode.
y g prog > P g

* Ifyou are sending test and service commands, the printer must be in Test and
Service mode.

Print mode and Program mode are two different operating modes of the printer.
Before you download information to the printer, make sure that you are in the
correct mode:

* Use Program mode to define formats, pages, fonts, and characters.

* Use Print mode to print labels, to download data to the printer, to download
configuration commands to the printer, or to upload information from an RFID
tag.

To place a printer in Program mode
* Send this command string:

<STX><ESC>P<ETX>
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Send this command every time that you download formats, even if you think the
printer is already in Program mode. If the printer is already in Program mode, it
ignores this command.

To place a printer in Print mode
* Send this command string:

<STX>R<ETX>

Send this command before each set of data or as your last format command. If
the printer is already in Print mode, it ignores this command.

Note: The R command may be treated as data if the data to the printer does not
§ include a <CAN> or field pointer to clear the fields.

To place a printer in Test and Service mode
* Send this command string:

<STX><ESC>T<ETX>

Send this command before any test and service commands. Typically, you will
not need to use test and service commands when defining label formats.

Intermec Printer Language (IPL) Developer’s Guide 7
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Designing Bar Code Labels

This chapter explains how to design and print your own labels using IPL
commands. It covers the basic elements of label design and includes these
topics:

* Introduction to Label Formats

* About Field Types

*  Working With Fields

* Specifying Data for Fields

*  Working With RFID Tags

* Creating a Sample Label Format

* Complex Label Design Examples



Chapter 2 — Designing Bar Code Labels

Introduction to Label Formats

%

To print a label on an Intermec printer, you must create a label format, send the
format to the printer, send data to fill in the fields in the format, and then print the
label.

A format is a template that defines how the information prints on a label. You
define a format by sending IPL command strings to the printer. The printer stores
the format in its RAM or flash module. Formats can be edited with IPL commands if
you place the printer in Program mode.

Note: If you intend to regularly reload a format, you can use the temporary format
parameter (*) with some printers. The use of format * results is an optimal use of
flash-based storage memory because the printer stores it in RAM and deletes it when
the printer power is turned off.

About Field Types

10

A bar code label format is composed of several different fields that hold different
types of data. The fields may differ in size, location, and orientation, as well as data
type. You define information to be printed on the label as a field in the format. After
the fields are defined, you can pass data to the fields and print the label.

The IPL field types are:

* Human-readable fields

* Bar code fields

* Line and Box fields

* User-defined character (UDC) or graphics fields

This section describes each field type.

SHIPPING LABEL

Box field
\~ BASIS WT. 39-4838

| |
38448379237
Human- %)LL WIDTH ROLLS
readable 2~ 1 338438 12 _-f
fields CUSTOMER ORDER NUMBER
372181192 u

cnesela ™ LNV / el
/

QNTERMEC

Bar code field with User-defined graphic field
interpretive field enabled

Sample Label: This illustration shows a typical bar code label and how the different field types are
used.
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Human-Readable Fields

%

Bar Code Fields

Human-readable fields contain information or data that is printed in one of the
printer’s internal fonts, or in a user-defined font. Available fonts depend on your
printer. Internal fonts on your printer include:

* Standard bitmap fonts measured in dots

* Bitmap fonts recognized by optical character recognition (OCR) applications
* Bitmap fonts measured in point sizes

* Bitmap monospaced fonts

* Outline fonts

Font character size can be changed by using the width and height magnification
commands, or with the pitch and point-size commands. The fonts themselves
remain unchanged. See Appendix B, “Character Sets,” for the complete character set
for each font.

Intermec printers support nine different international character sets for each
command set mode. The printer may also contain character sets for IBM translation

and code pages.

Note: In Emulation mode, international character substitution is compatible with
Intermec 8336/8646 printers. In Advanced mode, the substitution complies with
ISO standards.

Bar code fields include data and information to be printed in a specific symbology.
Intermec printers support these symbologies:

Intermec Supported Printer Symbologies

Printer Symbologies

Aztec Code 128 MicroPDF417
Codabar Data Matrix PDF417

Code 2 of 5 EAN.UCC Composite Planet

Code 11 HIBC Code 128 Postnet

Code 16K Interleaved 2 of 5 QR Code

Code 39 ISBT 128 RSS

Code 49 JIS-ITF UPC/EAN Codes
Code 93 Maxicode USPS4CB

Bar code fields can be accompanied by an interpretive field, which shows the bar
code data in readable characters.

You can use IPL commands to define the height and width magnification of bar
code fields, set the data source for each field, change the physical orientation of
fields, and to enable or disable the interpretive field.

Intermec Printer Language (IPL) Developer’s Guide 11
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Line and Box Fields

You can use lines or boxes in a label format to separate fields and create borders on
the label. Use IPL commands to define the location and size of line and box fields in
a label format.

User-Defined Character or Graphic Fields

These fields contain graphics or bitmap characters. You can either download the
graphic to the printer before printing labels, or you can create the graphicin a
command string.

To download graphics or characters to the printer, you need to use:

* the Intermec PrintSet application. PrintSet converts the graphic into the
appropriate format for your printer.

* athird-party label-generation application. These applications convert your
graphics file to a format that your printer can interpret, and send the file to the
printer.

To create the graphic in a command string, you use the IPL command “Graphic or
UDC, Define.” For help, see Chapter 3, “Working with Fonts and Graphics.”

The maximum size of a user-defined graphic is limited by the capacity of your
printer and can be increased if you install expansion RAM.

You can use Direct Graphics mode to reduce the time it takes to download and print
an image. For more information, see “Using Direct Graphics Mode” on page 64.

Working With Fields

In addition to understanding the different types of printable fields on the printer,
you need to know how to arrange them to define or change the format of a label.
This section describes how you use IPL commands to position, size, rotate, and edit

label fields.

Editing Field Zero (HO)

12

By default, the printer automatically creates a human-readable field numbered zero
(HO) each time you create a format by using the “Format, Create” command. HO is
created with default parameters as defined in the next table.

Defaults for the HO Field

Command Definition

00,0; Field origin is 0,0.

fo; Field direction is horizontal with respect to the label motion from
printer.

h2; Field height magnification is 2.

w2 ; Field width magnification is 2.

co; Selects the 7x9 standard font.

bo; Selects no border around human-readable field.
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Defaults for the HO Field (continued)

Command Definition

ro; Selects horizontal orientation of characters.

do, 30; You enter variable data in Print mode. The maximum number of
characters you can enter into this field is 30.

This automatically created field is always a human-readable field and is always
assigned field number 0. Because a format must always have at least one defined
field, you cannot delete field 0 if it is the only field in the format.

To change field 0 to a different type of field (for example, a bar code field), you have
to create a temporary field of any type, delete field 0, create field O with a different
type, and then delete the temporary field. The next example shows how this is done:

<STX><ESC>P;E1;F1;L39;D0;B0;D39;<ETX>

The next table describes each command in the string.
Command String Values

Command Definition

<ESC>P; Enters Program mode.

E1; Erases format 1.

Fl; Creates format 1.

L39; Creates line field (temporary
field).

DO; Deletes field 0.

BO; Creates bar code field 0.

D39; Deletes the temporary line field.

Numbering Fields in a Format

Be sure you assign a different field number to each field in a format. A format can
have up to 400 fields, numbered 0 to 399.

Keep in mind that you enter data into fields according to their numeric value if you
use a <CR> to separate the data. In other words, the first string of data you enter
goes into the lowest numbered field, the second string of data you enter goes into
the next lowest numbered field, and so on.

About Interpretive Fields and Field Locations

Each bar code field can have an interpretive field associated with it. For example, bar
code field B33 would have an interpretive field I33.
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Each interpretive field uses a field location from the available 400 fields. To avoid
interference with other user-defined fields, interpretive fields are automatically
assigned numbers beginning with the highest available field number. For example, if
B33 is the first bar code field with interpretive text, then its interpretive field, I33, is
assigned location 399. You can see how the printer uses the fields internally by
uploading the format and examining where the interpretives appear. If you need to
use more fields than IPL can accommodate in a single format (because of
interpretive fields), you can use pages to combine several formats on one label.

Editing Existing Fields

Sample Format

Command

<STX><ESC>C<ETX>
<STX><ESC>P<ETX>
<STX>E3;F3;<ETX>

You can change a specific field in a format by sending a command in Program mode.
You can modify just the incorrect format fields instead of having to download the
entire format again.

When the printer is in Program mode, it uses a field pointer to point to the field to
be modified. The pointer continues to point to the most recently selected field until
you select a different format or field.

For the next example, assume that you used the following format:

Description
Selects Advanced mode.
Enters Program mode.

Erases format 3, Creates format 3.

<STX>H0;080,100;f0;c0;d0,16;hl;wl;<ETX> Creates field HO.
<STX>H1;080,120;£0;c0;d0,16;hl;wl;<ETX> Creates field H1.
<STX>H2;080,150;f0;c2;d0,14;hl;wl;<ETX> Creates field H2.
<STX>H3;080,190;£0;c2;d0,16;hl;wl;<ETX> Creates field H3.

<STX>B4;080,0;f0;c0,1;h50;wl;d0,11;i0;p@;<ETX> Creates field B3.

<STX>R; <ETX>

14

Saves and exits to Print mode.

To change the height and width of field 3 to 2 dots, download this command string:
<STX><ESC>P;F3;H3;h2;w2;R;<ETX>

The following table describes each command in this string:

Field Editing Commands in the Sample Format

Command  Description

<ESC>P; Enters Program mode.

F3; Accesses format number 3 from memory.
H3; Accesses field 3.

h2; Sets the height to 2 dots.

w2 ; Sets the width to 2 dots.

R; Returns to Print mode.
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Deleting Fields

It is possible to delete any field from a format unless the format only has one field.
For example, use the following command string to delete field 3 from format 4:

<STX><ESC>P;F4;D3;R<ETX>

The following table describes each command in this string:

Command String Descriptions

Command  Description

<ESC>P Enters Program
mode.

F4 Accesses format 4.

D3 Deletes field 3.

R Returns to Print
mode.

Positioning Fields

Using the IPL command language to position fields is the trickiest part of designing
labels. Since you cannot tell exactly how the field looks until it prints, you may need
to make several test prints before you get the field positioned correctly.

For all types of fields, determine the print position by defining the coordinates of
the upper left corner of the unrotated field.

The field origin is the upper left corner of an unrotated field. To define the
coordinates of the field origin, use the “Field Origin, Define” command (ox,y),
where:

Field Origin, Define Command

Coordinates Definition

is the command syntax.

x is the distance (in dots) from the left edge of the label to the field
origin.

9y is the distance (in dots) from the top edge of the label to the field
origin.
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%

Rotating Fields

16

The actual measurements for x and y depend on the size of the printhead in your

printer. The next table lists printhead sizes and the corresponding number of dots
per mm.

Dots/mm by Printhead Size

Printhead Size  Dots/mm

203 dpi 8
300 dpi 11.8
406 dpi 16

Note: On the 4400, 7421, and PC41 printers, be sure to use the “Label Width, Set”

command to set the printer for the correct label width, or the y setting will be
incorrect.

For example, to position a field to print approximately 0.25 inch from the left side

and 0.5 inch from the top of your label, the “Field Origin, Define” command value is
051,102.

D
A
®Human-readable beld®Human-readable beld
B
[ ]
*BCFIELD*
*Bar code interpretive eld*
[ ]
“T

A =051, 102 C =051, 305
B =051, 203 D = 0355, 102

Field Positioning: This illustration shows the relative positions of four fields with different
origin points.

Note: If you are operating your printer in Emulation mode, the dot sizes are

doubled (101 dots per inch or 4 dots per mm), so the origin for 1 inch from the top
of the label and 0.5 inch from the left side is 025,51.

You can rotate any type of printable field in increments of 90 degrees
counterclockwise around the field origin. To position a rotated field, remember that
the field origin remains on the corner where it was before you rotated the field. If
you rotate a field 90 degrees counterclockwise, the origin that was at the upper left
corner is now at the lower left corner. Use the “Field Direction” command (syntax
fn) to define the field rotation. See the IPL Command Reference Manual for more

information.
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Chapter 4 — Advanced Printer Programming

Using the Printer Memory Efficiently

%

To get the best performance from your printer, you need to use the printer RAM
efficiently. This section includes tips for efficient use of printer memory.

Note: For the 3240, 3400C, 3400D, 3600, and 4100, using a significant amount of
available memory for storage affects printer performance because there is less
memory available for imaging.

How Is the Printer Storage Memory Used?

Although the printer contains enough static RAM or flash to store several different
label formats, downloaded fonts, graphics, and data, you should be careful of how
you use your printer memory.

Printers use either static RAM or flash memory for storing tables, pages, formats,
fonts, and user-defined characters (UDCs). Some printers allow you to use the
PrintSet application to adjust the amount of storage memory available for storage
purposes. If you require additional storage memory, you can purchase a memory
expansion option.

Making the Most of Your Storage Memory

There are limits to the number of formats, fonts, graphics, or pages that you can
store in the printer. You can define up to 16 fonts, but there may not be enough
room depending on the amount of memory being used for other purposes. The

more formats, graphics, and fonts you store, the less memory is available.

When you encounter a memory usage problem, use PrintSet to see how much
memory is available. You must upload the memory information from the printer
first. For more information, see the PrintSet online help.

You can increase your available memory by following one of these suggestions:

* Delete any unneeded user-defined fonts, graphics, pages, or formats. For help,
see the PrintSet online help or the specific commands in the IPL Command
Reference Manual.

* For the 3240, 3400 (except 3400e), 3600, and 4100 printers, you can adjust the
amount of RAM allocated for storage purposes. For help, see the PrintSet
software or the “Amount of Storage, Define” command in the IPL Command
Reference Manual.

* Purchase additional memory. For more information, contact your Intermec sales
representative.

Reimaging Modified Fields

§ Note: This section applies only to the 3240, 3400C, 3400D, 3600, and 4100 printers.

58
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Appendix B — User-Defined Interface Tables

Status Responses and Auto-Transmit Commands (t = 3)

This list contains the status responses and auto-transmit commands in the order

you must download them.

Status Responses and Auto-Transmit Commands (t = 3)

Status Command

GS

SO

[SN)

Us

EM
DC3
EOT
VT

BS

SI*

FS
ACK
DC1**
DC1#**
DC1**

DC1 Auto-Transmit 1%¥*
FS Auto-Transmit 1

BS Auto-Transmit 1

EM Auto-Transmit 1
US Auto-Transmit 1
DC1 Auto-Transmit 2
HT Auto-Transmit 3
SOH Auto-Transmit 3
RS Auto-Transmit 3

Hex Value

1D
OE
1F
1F
19
13
04
01
08
OF
1C
06
11
11
11
11
1C

Status Description

Buffer Already Full
Printhead Test Fail
Label Path Open
Ribbon Fault

No Label Stock
Buffer Now Full
RFID Tag Write Error
RFID Tag Read Error
Takeup Reel Full
Printhead Hot

Label at Strip Pin
RFID Tag Write Ok
Skipping

Printing

Ready

Clear

Label at Strip Pin
Takeup Reel Full

No Label Stock
Ribbon Fault

Room in Buffer
Imager Overrun
Print Job Complete and Buffer Empty
Insufficient RAM

*Some older Intermec printers may not support this entry.

**The status responses in the above table are for standard protocol. In XON/XOEFF protocol,
most of the status responses are the same; however, instead of DC1, the status response is
DC2, and instead of DC2, the status response is DC4.

See your printer user’s manual for more information about protocols and status responses.
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Protocol Commands (t = 4)

This list contains the protocol codes in the order you must download them.

Protocol Commands (t = 4)

Command Characters Hex Value Command Description
GS 1D SELECT IN
FS 1C POLL IN
EOT 04 RES IN

ENQ 05 REQ IN

STX 02 SOM IN

ETX 03 EOM IN

ACK 06 AFF IN

NAK 15 NEG IN

DLE 10 DLE IN

DC1 11 XON IN

DC3 13 XOFF IN

GS 1D SELECT OUT
FS 1C POLL OUT
EOT 04 RES OUT
ENQ 05 REQ OUT
STX 02 SOM OUT
ETX 03 EOM OUT
ACK 06 AFF OUT
NAK 15 NEG OUT
DLE 10 DLE OUT
DC1 11 XON OUT
DC3 13 XOFF OUT
ENQ 0S Proto-Cmd 1
VT 0B Proto-Cmd 2
20 (ms) 14 Timeout on EOM ACK

(Range: 0 - 255)
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Communications Protocol Characters

This table shows the characters available for different protocols. Refer to the
protocol you are using for your system.

Communications Protocol Characters

Protocol Characters Standard XON/XOFF Polling Mode D Multi-Drop
Select In GS GS
Poll In FS FS
Reset In EOT EOT
Request for Acknowledgment In ENQ ENQ
Start of Message In STX STX STX STX
End of Message In ETX ETX ETX ETX
Acknowledgment In ACK ACK
Negative Acknowledgment In NAK NAK
Data Line Escape In DLE DLE DLE DLE
XON In DC1

XOFF In DC3

Select Out GS
Poll Out FS
Reset Out EOT EOT
Request for Acknowledgment Out ENQ ENQ
Start of Message Out STX STX
End of Message Out ETX ETX
Acknowledgment Out ACK ACK
Negative Acknowledgment Out NAK NAK NAK
Data Line Escape Out DLE DLE DLE DLE
XON Out DC1

XOFF Out DC3

Status Enquiry In ENQ ENQ

Status Dump In VT VT

Timeout on EOM ACK DC4 DC4
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Symbols

<ETX>, defined, 4
<STX>, defined, 3

Numerics

86XX Emulation mode
IPL commands supported, 59
using, 59

86XX-compatible Code 39, 73

A
advanced character table, 79
ASCII
control codes, using, 4
table of character equivalents, 76
table of control characters, 78
text file, creating from IPL
commands, §
Asian fonts, 42-43
installing code page tables, 42
RAM requirements for bitmap, 43
auto-transmit commands,
downloading order, 91

B
bar code fields, 11
bitmap data, in run-length
encoding, 65
bitmap fonts
described, 38
downloading with IPL
commands, 40
downloading with PrintSet, 39
generating from TrueType, 41, 44
box fields, 12

C
changing operating modes, 6
character tables
advanced, 79
Code Page 850, 80
extended, 82
IBM translation, 80
international, 79
Code 39 equivalents, for ASCII
characters, 76
Code Page 850 character table, 80
code pages
installing, 42
tables, list of, 79
where to find, 42
codes, error, 71
command strings, 3
ASCII control codes or
characters, 4
examples, 5
sample label format, 24

saving as text file, §
sending text file to printer, 5
command terminator character, 4
commands. See IPL commands
communication protocol
characters, 93
communications commands,
described, 2
configuration commands,
described, 2
control characters
table of full ASCII, 78
using, 4
control codes, 4
creating
bitmap fonts from TrueType, 44
one bit per byte user-defined
graphics, 45
six bits per byte user-defined
fonts, 53
six bits per byte user-defined
graphics, 48
user-defined bitmap graphics, 44

D
data, specifying for fields, 18-21
changing, example, 19
defaults for field 0, 12
deleting fields, 15
description of IPL commands, 2
designing
label formats, example, 22
pages, 68
determining print position of a
field, 15
Direct Graphics mode, 64
commands, using, 66
example, 66
dots per mm by printhead size, 16
downloading
code pages, 42
commands, interface tables, 88-93
fonts
using IPL commands, 40
with PrintSet, 39
graphics
one bit per byte, 45
six bits per byte, 48
IPL commands, 5-6
user-defined fonts, for Emulation
mode, 47

editing fields, 12

Emulation mode, 59
commands supported, 59-63
described, 59-63
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IPL commands supported, 59

Legacy mode, for 86XX-compatible

Code 39, 73

user-defined fonts, 47
using, 59

end of text character, 4

error
codes, listed, 71
conditions, handling, 70
handling, printer, 70
image overrun, 70
insufficient storage memory, 71
invalid numeric character, 71
parameter, 70

syntax, 70
escape print commands, 89
examples
ASCII control codes, in command
string, 4

bar code label, illustrated, 10

changing data in label format, 19

complex labels, 28

Direct Graphics mode, 66

graphics, using, 30

line and box fields, using, 28

Next Data Entry Field, in label

format, 20

RFID tag, 33

rotated fields, using, 30

sample label format, 22

simple command string, 3
extended character sets, 82

F

field 0, working with, 12-13

fields
bar code, defined, 11
box, defined, 12
data, specifying, 18-21
deleting, 15
editing, 14
graphic, defined, 12
height, change magnification, 17
human-readable, defined, 11
interpretive fields, defined, 13
line, defined, 12
magnifying, 17
numbering, 13
origin, locating, 15,23
positioning, 15
rotating, 16
scaling, 17
types, defined, 10-12
user-defined character, defined, 12
width, change magnification, 17
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working with fields, 12
flash memory. See memory
fonts

bitmap, described, 38

choosing type to use, 38

compared, 39

downloading, 39-41

using PrintSet, 39
downloading with IPL
commands, 40
downloading with PrintSet, 39
generating bitmap from
TrueType, 41, 44

licensing, 43

magnifying, 17

memory needed, 41

one bit per byte, creating, 47

outline, described, 38

RAM requirements, 41

six bits per byte, creating, 53

TrueDoc, 38

TrueType, 41

user-defined, for Advanced

mode, 53
user-defined, for Emulation
mode, 47
formats. See label formats
full ASCII
control characters table, 78
table of characters, 76

G
graphic fields, 12
graphics
one bit per byte, for Emulation
mode, 45
six bits per byte, downloading, 48
six bits per byte, for Advanced
mode, 48
user-defined characters and
fonts, 44

H

high order data, in run-length
encoding, 65
human-readable fields, 11

IBM translation character table, 80

image overrun errors, 70

immediate commands, described, 3

installing code page tables, 42

Intermec Printer Language. See IPL
commands

international character sets, hex
codes, 79

interpreting error codes, 71
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interpretive fields, 13 N
invalid numeric character errors, 71 Next Data Entry Field, Select
IPL commands command, using, 20
ASCII control characters, using, 4 numeric character errors, invalid, 71

basic procedure, 3
sending to printer, 5
structure, described, 3

0

one bit per byte fonts, creating, 47
one bit per byte graphics, creating, 45

types, 2 operating modes for printers, 6
using to download fonts, 40 operating modes, changing, 6
using to program printers, 3 origin of field

] described, 15

. locating, 23

Japanese Shift-JIS font, 42 outline fonts

K Asian, 42

Korean KSC-5601 font, 42 described, 38

L downloading

using IPL commands, 40
using PrintSet, 39
example, nibblized file, 40

label formats
command description, 31, 34
creating with IPL, 24

defined. 10 printer compatibility, 38
deleting), fields, 15 TrueType support, 41

editing, 12 P

editing fields, 14 pages, designing, 68

example, 28,30, 33 parameter errors, 70

fields, numbering, 13 Polling Mode D protocol, characters
how to print, 3 ~ available, 93

origin of field, locating, 23 positioning fields, 15

print commands, described, 2
Print mode
commands, download order, 88
entering, 6,7
printers

pages, designing, 68
positioning fields, 15
programming with IPL, 24
rotating fields, 16

sample,l : 2 bitmap fonts, internal, 11
| using, Emulation mode, 59
anguages error conditions, 70

international character sets, 79
selecting on printer, 41
Legacy Emulation mode, 73
licensing fonts, 43

error handling, 70
memory, using efficiently, 58
operating modes, 6

line fields. 12 outline fonts, compatibility, 38
low order data, in run-length printhead size, dots per mm, 16
encoding, 65 programming, 3

RAM requirements, for fonts, 41

RAM, understanding, 58

selecting language, 41

storage memory, described, 58

troubleshooting, 70
printhead size, dots per mm, 16
PrintSet, using to download fonts, 39
problems and solutions, 70-73
program commands, described, 2
Program mode, entering, 6

M
magnifying
bar code fields, 18
character fields and fonts, 17
magnifying fields, 17
memory
errors, 71
for TrueType fonts, 41
increasing amount available, 58

usi.ng efficiently, 58 programming printers, described, 3
Multi-Drop protocol, characters protocol commands,
available, 93 downloading, 92

protocols, characters available, 93
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R storage memory. See memory
RAM switching printer operating modes, 6
increasing available, 58 syntax errors, 70
requirements for fonts, 41 T
using efﬁaegtly, 58 test and service commands,
reimaging modified fields, 59 described, 3
RFID Test and Service mode, entering, 6,7
storing data on tags, 22 Traditional Chinese font, 42
ASCII format, 22 troubleshooting, 70
Hex format, 22 TrueDoc fonts, printer
numerical format, 22 compatibility, 38
working with tags, 21 TrueType fonts
writing data to tags, 21 code pages, installing, 42
RLE. See run-length encoding licensing, 43
rotating fields, 16_ memory required, 41
run-length encoding, 64-65 printer language, choosing, 41
S u
scaling fields, 17 UDC. defined. 44
selecting the printer language, 41 UDF: deﬁned: 44
sending IPL commands to the user-defined character fields, 12

_ printer, § . user-defined characters
service commands, described, 3 Advanced mode. 48
bl

shift print commands, 90

Simplified Chinese font, 42

six bits per byte format, for
characters, 48

creating, 44
Emulation mode, 45
one bit per byte, 45

six bits per byte format, for fonts, 53 six bits per byte, 48
sizing fields, 17 user-defined fonts
specifying data for fields Advanced mode, 53
changing, example, 19 creating, 44
how to, 18, 20 Emulation mode, 47
standard protocol, characters one bit per byte format, 47
available, 93 six bits per byte format, 53

start of text character, 3 X
static RAM. See RAM

status responses, downloading XON/XOFF protocol, characters
order, 91 available, 93
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